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Context: Ameloblastoma is the most common odontogenic tumour and its histomorphological distinction
into growth patterns and variants, does not accurately convey information about its biologic aggressiveness.
Expression of epithelial mesenchymal transition (EMT) markers, which have been implicated in its etiogene-
sis, might assist in delineating aggressiveness across variants. This may help in formulating appropriate treat-
ment modalities for its management
Aims: To determine expression of SNAIL/SLUG and ECAD/NCAD in tumour cells in clinical and histological
subtypes of ameloblastoma and to establish any association between the immunostaining profile and the
biologic behaviour of histologic types of ameloblastoma.
Settings/Design: This is a retrospective study conducted to evaluate the immunoprofile of selected clinical
subtypes and histological variants to EMT factors via immunostaining to SLUG and ECAD/NCAD antibodies.
Mean aggregate scores for each antibody per variant was analyzed using ANOVA or Kruskal-Wallis test when
appropriate. Agreement between AR and SR regions was correlated using Spearman’s correlation co-efficient.
Results: A higher staining SLUG intensity in the stellate reticulum (SR) like areas relative to the ameloblast
like areas (AR) was observed, without concomitant E-cadherin repression or elimination. However, a direct
relationship between SLUG and N-cadherin was observed.
Conclusion: Expression of SLUG in the SR like areas can be utilized to predict the biologic behavior of specific
clinico-histological variants, however its mechanism via alterations in cadherin switching is equivocal
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1. Introduction

Odontogenic tumours(OT), which are found almost exclusively
within the jawbones, constitute a significant proportion of the lesions
seen in the orofacial region of the body. Odontogenic tumours repre-
sent a heterogeneous group of lesions that vary from hamartomas to
benign and malignant tumors. They are derivatives of epithelial, ecto-
mesenchyme and mesenchymal remnants of tooth forming appara-
tus, which are cells that specialize in odontogenesis and its products
(dentine, enamel, and cement) [1].

They are mostly however benign tumors, frequently seen in mid-
dle age; presenting with diverse histological attributes and similar
clinical features, with predilection for the premolar- molar regions of
the mandible and cuspids in the maxilla. Extra-osseous (soft tissues)
and extra-gnathic locations, even though rare, have also been estab-
lished [2].

The prevalence of odontogenic tumours is subject to geographic
and racial variations, with different authors reporting varying preva-
lence in different regions. Studies from United Kingdom and Europe
have documented a prevalence of 0.3% - 0.8% [3] and a relatively
higher prevalence was reported in Asia (2.14% - 4.29%) [4] and North
America (1.1% - 2.5%) [5]; thus, affirming that odontogenic tumors
are rare lesions.
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Ameloblastoma is the most common OT accounting for about 1-
3% of all tumours and tumour-like lesion of the head and neck region
and it has also been documented to be responsible for more than half
of the OTs with greater incidence among Asians and Africans ([6,7]).
Furthermore, ameloblastoma accounts for about 13-85% of all benign
epithelial OTs. Despite its slow growing biologic behavior and insidi-
ous nature, it is locally invasive and characterized by an infiltrative
destructive behavior, sometimes coupled with malignant tendencies
and high propensity for recurrence when inadequately managed.

Although it presents in a wide age of group, it is mostly observed
in the third and fourth decades of life. Although it can affect any age
group with over 80% predilection for the mandible, [6]) where 70%
occur in the molar region and the ascending ramus, 20% in the pre-
molar region, and 10% in the incisor region. It may also be associated
with impacted teeth (10-15% of cases) with no gender inclination [7].
Only 10−15% of ameloblastoma cases occur in the pediatric popula-
tion, but this can be as high as 25% in Africans and Asians [8].

The following are clinical types of Ameloblastoma:

1) ameloblastoma (formerly solid/multicystic ameloblastoma), now
conventional.

2) unicystic ameloblastoma (UCA).
3) peripheral or extra-osseous ameloblastoma (PA).

The histopathologic growth patterns are basically divided into
two major patterns:

a) Follicular: wherein the neoplastic odontogenic cells are arranged
in discrete islands or follicles.

b) Plexiform(PLEX): where they present an interlacing network with
anastomosing strands and/ or cords of tumour cells.

The major histopathological variants are the granular cell amelo-
blastoma (GRAN), basal cell (BAS), acanthomatous (ACAN) and
desmoplastic (DMP) variants. Less common variants are the keratoa-
meloblastoma (papilliferous) and hemangiomatous ameloblastoma.

1.1. Epithelial mesenchymal transition

Although Follicular histopathologic growth pattern, (with inci-
dence of 21.5%- 64.9%), has been reported to be the most common
growth pattern type followed in prevalence by the follicular/ plexi-
form association (20.4%) and the plexiform variant (19.4%) [9]: it has
been debated whether the histologic growth pattern confers a more
or less aggressive clinical progression on the tumour. It is generally
believed that histopathologic growth pattern confers no aggressive
clinico-morphologic behavior on the tumour. However, the exact
molecular mechanism of invasion in ameloblastomas has not yet
been well elucidated. In an attempt to resolve the underlying molec-
ular mechanism of pathogenesis and invasion, recent documented
studies in the scientific literature have identified specific tumour
molecular markers in ameloblastoma [10].

A phenomenon being investigated in ameloblastoma, that has also
been studied in other forms of neoplasms (which could serve as a
bridge and an interlinking crosstalk between expression of tumour
markers of extracellular proteins (TGF-b), cellular adhesion markers
(E-CAD/ N-CAD) and those markers involved in matrix degradation
and bone remodelling) is Epithelial mesenchymal transition (EMT).
(11) EMT has also been suggested as an important factor that contrib-
utes to invasive properties of the ameloblastoma’s clinical and histo-
logic subtypes [12].

Epithelial-to-mesenchymal transition (EMT) is a fundamental pro-
cess of embryogenesis and development in multicellular organisms,
which presents altered features of cellular morphology, loss of cell
adhesion, and gain of migratory ability of epithelial cells [11]. This
has been recognized as a potential mechanism for cancer progression,
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culminating in the possession of migratory and invasive phenotypes
by tumor cells. Compared with normal epithelial cells, EMT in cells
imparts an enhanced migratory capacity, invasiveness, an increased
production of extracellular matrix (ECM) components and resistance
to apoptosis. At a biomedical and molecular level, EMT is character-
ized by the cadherin repression, reduced expression of cytokeratin,
increased expression of vimentin, and collagen [13]. This is coupled
with re-organization of the cytoskeleton, which culminates in the
loss of apical-basal cell polarity and the attainment of a spindle-
shaped morphology. The basic transcription factors in EMT include
TWIST, SNAIL, SLUG and SIP1 [11−13]; and the best studied down-
stream effect of EMTs in scientific literature is the breakdown of
intercellular adhesion between epithelial cells. This is achieved by
inhibition of expression of E-cadherin (epithelial cadherin) and aber-
rant expression of higher levels of N-cadherin (mesenchymal cad-
herin) through a process known as “cadherin switching” [13].

The expression of TWIST, SNAIL, SLUG by the neoplastic amelo-
blastoma cells and / or stromal cells can serve as important adjunc-
tive tools in determination of aggressiveness and invasiveness of the
specific subtypes of ameloblastoma, and thus can be useful in guiding
the management and prognosis of treatments options in ameloblas-
toma. EMT transcription factors and downstream effects have been
demonstrated in the aetiology and biologic behavior of pituitary ade-
noma [14], a benign tumour that is characterized by large size and
high recurrence rate. These characteristics simulate the biologic
behavior of Ameloblastoma, especially in terms of invasiveness and
aggressiveness

Pertaining also to the variants of ameloblastoma, some authors in
reported literature have observed and hypothesized specific variants
exhibit more aggressiveness and thus propensity for invasion, malig-
nant transformation and higher incidence of recurrence [15]. This
present study seeks to determine how the association between EMT
markers can be used to clarify the effect of growth patterns and histo-
logical variants on the clinical course and biologic behavior of amelo-
blastomas.

2. Materials and methods

This is a retrospective study that included selected clinical sub-
types and histological variants of ameloblastomas to analyze expres-
sion of ECAD, NCAD and SNAIL/SLUG using immunohistochemistry.

2.1. Inclusion criteria

All tumour blocks that had been diagnosed as Ameloblastoma.
All formalin fixed paraffin embedded tissue blocks of cases of

histologically diagnosed ameloblastomas with adequate clinical
information.

Various histological variants of ameloblastoma whose original
paraffin blocks are available.

2.1.1. Exclusion criteria
Cases with incomplete or unclear records.
Cases whose paraffin wax blocks could not be obtained.
Cases with paraffin blocks having insufficient tissue embedded in

them.
Cases where newly prepared tissue slides did not match archival

tissue.
Record of cases seen outside the time frame.

2.2. Haematoxylin and eosin confirmation

The Haematoxylin and Eosin (H&E) stained slides of selected cases
of ameloblastoma (80) were retrieved and reviewed for confirmation
by two Oral Pathologist. The tissue blocks of the retrieved slides were
remounted, sectioned serially by a manually operated microtome to
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2-3mm thick slices and subsequently floated on a warm-water bath
before setting them on adhesive coated slides. Slides prepared were
placed on a warmer set at 60 °C for 1 hour; seven slides were pre-
pared from individual block; one for routine H&E staining and six for
antibody treatment. The newly prepared H&E slides were reviewed
again to confirm that the diagnosis matched the reported diagnosis
in the biopsy register. These retrieved tissues were subjected to all
the antibodies.

2.3. Immunohistochemistry

Using the heat-induced epitope retrieval (HIER) technique, slides
were fully immersed in citrate buffer, diluted to 1:10 with distilled
water and incubated (with microwave) at 900 C for 1 hour. Following
their removal, the slides were then placed in fresh citrate and left to
cool in cold water for 20 minutes; they were then rinsed in Phos-
phate Buffered Saline (PBS). The controls for each antibody (both pos-
itive and negative) were processed along with the other slides for the
same antibody to ensure validity. When staining with SNAIL/SLUG
and ECAD, human breast cancer tissue and pancreas were used as
positive control while exclusion of the use of primary antibody were
used as negative control. Human thyroid tissue was used as positive
control to stain NCAD while exclusion of the primary antibody from
the ameloblastoma tissue was used as negative control.

Following peroxidase blocking, the specimens were incubated for
an hour with 40 − 130 ml of an appropriately characterized and
diluted Santa Cruz mouse primary antibody followed by incubation
with an undiluted labelled polymer Horse Radish Peroxidase (HRP)
conjugated anti-mouse secondary antibody for 30 minutes. The slides
were rinsed with PBS and areas surrounding the tissue dried and 1ml
of substrate-chromogen (i.e., Diaminobenzidene (DAB)) solution
added to cover the specimen. This was followed with 15- minute
incubation in humidity chamber for 15 minutes. Tissue slides were
then immersed in a bath of aqueous haematoxylin for about 10 times
and rinsed in distilled water for 3 minutes. The tissue was passed
through series of graded alcohol to dehydrate it (70%, 95% then 100%)
and also rinsed with xylene. A mountant medium was applied and
cover slips placed. All the slides were reviewed independently by
both investigators without immediate reference to initial histologic
diagnosis to eliminate all bias.

2.3.1. Dilution factor for antibodies
ANTI- SNAIL/SLUG
 ANTI-NCAD
 ANTI-ECAD
1:200
 1:200
 1:50
2.3.2. Localization of antibodies staining
SLUG staining was localized in the cytoplasm of both the Amelo-

blast-like Region(AR) and the central Stellate Reticulum − Like
Region (SR) cells. Both the N-cadherin and E-cadherin were also
localized in the cytoplasm of both ameloblast like cells and the stel-
late reticulum like cells at varying staining intensities.

Sinicrope et al. [16] scoring methods was utilized in evaluating the
immunohistochemical intensity of staining as well as proportion of
stained positive tumour cells. The staining intensity was subdivided
into:

� 1=weak staining;
� 2=moderate staining; and
� 3=strong staining.

The degree of staining considered as strong was based on the
intensity of staining obtained from the positive control tissues, which
served as highest intensity. Staining below this was recorded as mod-
erate and faint staining was considered weak.
3

The number of positive cells was expressed as percentage of total
epithelial cells and then the percentages was allocated given a value
of 0-4 with:

� 0 if ˂5% positive cells are present,
� 1 if 5-25% positive cells are present,
� 2 if 26-50% positive cells are present,
� 3 if 51-75% positive cells are present and
� 4 if ˃75% positive cells are present.

The percentage of positive tumour cells and the staining intensity
were multiplied to get a weighted immunohistochemical score for
each tumour specimen, which was between 0 and 12.

All staining scores and intensity were classified in a blind analysis
by two independent pathologists (AA1 and AA2). Kappa’s inter-
observer agreement was 0.76 and a third author (AL5) verified the
scores with the two authors. In cases of disagreement between
authors, the mean of the immunostaining scores was utilized as score
for the sample.

3. Data analysis

The data was analyzed using Stata 1 (Statacorp College Station,
Texas). Descriptive statistics were carried out for socio-demographic
variables such as age, gender, and location of tumour. The descriptive
variables that were continuous parameters such as mean, median,
minimum and maximum and measures of variability were deter-
mined. Categorical descriptive variables (gender, age group and loca-
tion of tumour) were expressed as frequencies and percentages and
compared using chi-square statistics. Quantitative data were sum-
marised using mean, standard deviation and confidence interval with
level of significance set at p < 0.05.

Mean aggregate scores for each antibody per variant was analysed
using ANOVA or Kruskal-Wallis test when appropriate. Due to dis-
crepant intensities of the peripheral ameloblast-like areas (AR) and
central stellate reticulum areas (SR); each area’s intensity and mean
aggregate scores were analysed using ANOVA or Kruskal-Wallis test
and correlated using Spearman’s correlation co-efficient.

Association between immunostaining and clinical subtypes/ his-
tological variants of tumours was analysed using Chi-square statistics
to compare proportions and Fischer’s exact scale.

ECAD/NCAD ratio (ENR) was calculated and analysed as a variable
and was compared to SLUG expression.

Mean aggregate scores for ECAD, NCAD, ENR and SLUG were ana-
lyzed using one-way ANOVA or Kruskal-Wallis (whichever were
appropriate). Correlation between individual antibodies and between
ECAD/NCAD ratio to SLUG were conducted using Spearman’s correla-
tion co-efficient.

Based on expression of these antibodies amongst ameloblastoma
variants, expression restricted to SLUG and NCAD but ECAD is termed
as completed epithelial mesenchymal profile while expression of all
antibodies is termed cadherin switching

Level of significance was set for all parameters at p < 0.05.

4. Results

4.1. SLUG expression in the ameloblast-like (AR) peripheral cells and
stellate reticulum (SR) cells of ameloblastoma variants

SLUG was negative in the AR areas in 19 cases of ameloblastomas
(23.8%, n = 19), weakly expressed in 23 cases (28.9%, n = 23) and
strongly expressed in 31.3% (n = 25). In contrast, SLUG was expressed
in the central stellate reticulum like areas strongly in 46.3% (n = 37),
weakly expressed in 27.5% (n = 25) and nil expression observed in
10% of cases (n = 8) (Table 1A).



TABLE 1A
Slug Immunostaining Pattern in AR Areas of Ameloblastoma Variants

SLUG-ARWITH VARIANTS (p<0.17)

VARIANTS NIL n (%) WEAK (+) n (%) MODERATE (++) n (%) STRONG (+++) n (%) TOTAL n (%)

ACAN 4(22.2) 5(27.8) 4(22.2) 5(27.8) 18(100.0)
CYS 9(25.7) 9(25.7) 5(14.3) 12(34.3) 35(100.0)
PLEX 2 (28.6) 3(42.9) 1(14.3) 1(14.3) 7(100.0)
UCA 3(37.5) 5(62.5) 0(0.0) 0(0.0) 8(100.0)
AC 1(8.3) 1(8.3) 3(25.0) 7(58.3) 12(100.0)
TOTAL 19(23.8) 23(28.9) 13(16.2) 25(31.3) 80(100%)

TABLE 1B
Slug Immunostaining Pattern in SR Areas of Ameloblastoma Variants

SLUG-SRWITH VARIANTS (p<0.002)

VARIANTS NIL n (%) WEAK (+) n (%) MODERATE (++) n (%) STRONG (+++) n (%) TOTAL n (%)

ACAN 2(11.1) 4(22.2) 5(27.8) 7(38.9) 18(100.0)
CYS 3(8.6) 8(22.9) 6(17.1) 18(51.4) 35(100.0)
PLEX 1(14.3) 4(57.1) 0(0.0) 2(28.6) 7(100.0)
UCA 2(25.0) 6(75.0) 0(0.0) 0(0.0) 8(100.0)
AC 0(0.0) 0(0.0) 2(16.7) 10(83.3) 12(100.0)
TOTAL 8(10.0) 22(27.5) 13(16.2) 37(46.3) 80(100.0)
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Altogether, 83.3% of the ameloblastic carcinoma (AC) cases
expressed strong staining while none of the unicystic ameloblasto-
mas (UCA) presented strong staining to SLUG: acanthomatous
(ACAN) and cystifying variants (CYS) on the other presented more
with moderate (27.9%, 17.4) and strong expression (38.9%, 51.4%)
(Table 1B).

4.2. Mean expression of SLUG staining

There was a strong positive correlation (rs = 0.53) between mean
expression of SLUG in the ameloblast like areas and the stellate retic-
ulum like areas with statistical significance of p = 0.0001. The mean
labelling indices for expression of SLUG in AR areas vary across var-
iants with a significant p value of 0.01. However, there was no signifi-
cant difference in the expression level of SLUG in the AR areas
between ACAN, CYS and plexiform (PLEX) patterns (p > 0.05); the
only significant difference observed was between the UCA variant
and AC (p=0.007). The mean expression of SLUG in SR areas followed
Fig. 1. - Photomicrographs showing different intensities to ECAD frommodera
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similar expression patterns with unicystic variant being the least and
ameloblastic carcinoma with highest mean expression at 10.8(p =
0.00001). Pairwise comparison revealed significant difference
between

i) UCA and CYS Variant (p = 0.002)
ii) UCA and ACAN Variant (p = 0.01)
iii) AC and PLEX (p = 0.01)
iv) UCA and AC (p = 0.0001)

4.3. E-cadherin (ECAD) and N-cadherin (NCAD) expression in the
ameloblast-like peripheral cells and stellate reticulum cells of
ameloblastoma variants

Expression of ECAD in AR areas was negative in 21.2% (n = 17) and
strongly expressed in 26.3% (n = 21,) while in the SR areas, strong
immunoexpression was observed in 41.3% (n=33) as against a nil
expression in 23.8% (n = 19) (Fig. 1). Comparatively, the expression of
te (A &B) to intense staining(C) in ameloblastoma. Magnification is X 400



TABLE II
EMT and Cadherin Switching in Ameloblastoma

SLUG+VE SLUG+VE SLUG+VE SLUG+VE
NCAD+VE NCAD+VE NCAD+VE NCAD+VE
ECAD-VE ECAD-VE ECAD+VE ECAD+VE

EMT COMPLETE CADHERIN SWITCHING

VARIANTS A SR A SR

AC 35% 25% 40% 65%
ACAN 16% 22% 44% 56%
CYST 23% 28.6% 57.1% 42.8%
PLEXIFORM 20.5% 25.2% 45.1% 32.5%
UNICYSTIC 0 6.7% 65% 35%
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N-Cadherin in the AR and SR areas of ameloblastoma amongst the
histological variants and shows negative expression in 41.2%(n = 33)
and 22.5%(n = 18) of AR and SR regions respectively

4.3.1. ECAD, NCAD expression and SLUG expression
Spearman’s ranked correlation was used to express the relation-

ship amongst the expression of the three antibodies in relation to the
histologic variants of ameloblastomas. The relationship between
SLUG and ECAD was mostly negative and moderately expressed in
ACAN and AC in SR areas with weak correlation in other variants in
AR areas. SLUG was however positively correlated to NCAD, while
ECAD and NCAD showed conflicting correlations, mostly positive in
UCA variants but negative in AC, PLEX and CYS variants.

4.4. Correlation of expression between SLUG and ECAD/NCAD ratio
amongst variants of Ameloblastoma

The relationship between SLUG and ECAD/NCAD ratio among the
variants of ameloblastoma were tested using Spearman correlation
coefficient. None of the correlations amongst the variants showed a
statistically significant relationship.

4.4. Cadherin switching and completed EMT

Table 2 shows that AC expressed the EMT phenomenon in 25% -
35% of cases while UCA displayed the least ability to exhibit EMT.
However, all the variants expressed different considerable percen-
tages of cadherin switching in both their AR and SR areas with the
stellate reticulum areas possessing the more constitutive ability to
express EMT and thus may have a more metastatic potential.

5. Discussion

Ameloblastoma is the most common odontogenic neoplasm
amongst Africans and the search for pathogenesis and optimal treat-
ment continues due to its enigmatic biologic behaviour. A painless
slow growing swelling is the most common presentation of amelo-
blastoma, however, thirty-five percent of a cases series in Western
literature documented some lesions were diagnosed as incidental
findings [17]. There were no cases diagnosed incidentally from radio-
graphs in this study neither has any known African or Nigerian stud-
ies reported an incidental case of ameloblastoma. This may be due to
the lack of dental awareness and aversion to hospital visits in devel-
oping countries.

Controversies and discrepancies abound in the literature in delin-
eation of histological variants of Ameloblastoma as some authors
include follicular and plexiform as not only growth patterns but also
discernible distinct variants, thus getting exact figures on differential
prevalence of histological variants is debatable. Adebiyi et al. [9] and
Iyogun et al. [18] (who included them as variants) reported follicular
ameloblastoma as the most common variant at 64.9% and 26.9%
respectively. Ladeinde et al. [19] also reported a follicular prevalence
5

at 25.1%. In this study, cystifying follicular variant was the most com-
mon variant at 36.9%. Despite several authors ascribing invasiveness
and clinical aggressiveness to a specific variant, the consensus is
that there is no clinical significance to the patterns and histomor-
phology. Ueno et al. [20] however insisted that more data need to be
accumulated on tumour behaviour and histology to reach a definite
conclusion.

5.1. Epithelial mesenchymal transition and SLUG expression

Differential expression was noted between the AR and SR areas
with strong expression in 46.3% of SR as against the 31.3% of AR, this
pattern of expression may suggest increased invasive capabilities of
the cells of the stellate reticulum-like areas relative to the amelo-
blast-like cells. Adisa et al. [21] also surmised that the increased
expression of the stellate reticulum cells to EMT transcriptors is an
indication of the metastatic potential of this region. Other plausible
reasons for this could be inherent loose arrangement of the central
stellate reticulum like cells that caused this increased expression of
SLUG within this area as Martin et al. [22] documented maintenance
of SLUG factor in loose connective tissue regions. Not regarding this
discrepancy between AR and SR areas, this study showed that an
increase in SLUG expression in either of the areas correlated posi-
tively with an increase expression in the other area indicating a con-
sequential induction of both regions albeit at differing rates.
Although there was significant mean expression across the variants,
the only statistically significant pairwise comparison was between
the unicystic variant and ameloblastic carcinoma. SLUG expression
was not statistically significant to determine difference in the inva-
sive pattern and aggressiveness of the variants of conventional ame-
loblastoma. This simulates the studies of Kurioka et al. [23] and Siar
et al. [12] where no significance was also observed.

Expression of SLUG in the stellate reticulum areas presented a
more unequivocal pattern with statistically significant differences
between unicystic variant and acanthomatous, the unicystic and cys-
tifying variant, ameloblastic carcinoma and plexiform NOS variant
and also expectedly the carcinoma and unicystic variant. Therefore,
we suggest that mean expression of SLUG antibodies in the stellate
reticulum areas may be useful in determining the potential aggres-
siveness and invasiveness of the variants studied. This is however in
contrast to the study of Siar et al. [12] who reported indistinctive
SLUG distribution pattern among the different variants. The study of
Kurioka et al. [23] also observed no significant difference in the
expression level of SLUG between follicular and plexiform patterns.
Both authors thus surmised that EMT might not be the foremost dif-
ferential growth modulator in the different variants and regions in
ameloblastoma. The larger sample size in this study might be the rea-
son for the contrasting outcomes as both studies had sample sizes of
35 and 37 respectively while ours had 80.
5.2. ECAD-NCAD expression and correlation with SLUG expression

SLUG expression was mostly negatively correlated with ECAD in
both the AR areas and the SR areas, expressing a strong negative cor-
relation only in the AR areas of both AC and ACAN variant: other var-
iants were weakly correlated. A positive correlation however exists
between SLUG and NCAD in both regions of the tumor.

An increased expression of E-cadherin in UCA compared with
solid variants and a decreased expression in AC was reported in the
study of Carre�on-Burciaga et al. [24] the opposite is however the case
in the study of Perreira et al. [25] which found no statistical difference
in expression between the UCA and other variants. ECAD expression
was also not significantly expressed across variants in our study in
tandem with Perreira et al. In our study, there was also no significant
ECAD/NCAD ratio across the variants, this is also in tandem with the



Fig. 2. - Photomicrographs showing anti-NCAD expression from negative expression(A), weak(B), moderate staining(C) in ameloblastoma. Magnification is X 400
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study of Naruse et al. [26] who reported increased NCAD in lesions
whereby ECAD expression is repressed.

Completed EMT was only observed in 35% of AC and in decreasing
proportions of other variants as majority only expressed cadherin
switching (Table 2). This is in tandem with the study of Adisa et al.
[21] which demonstrated that completed EMT in 50% of cases of AC
and decreasing percentages in the other variants. This is predictive of
worse prognosis for AC.
6. Conclusion

Cadherin switching cannot adequately predict biologic behavior
of ameloblastomas and its relationship with SLUG expression is inde-
terminate. However, evaluation of SLUG expression seems to suggest
that follicular growth patterns of ameloblastomas has a more aggres-
sive biologic behavior than plexiform ameloblastoma.

From our findings in this study, we suggest that SLUG immunohis-
tochemistry may predict metastatic potential of variants of amelo-
blastoma, however a larger study is recommended to establish the
utility of SLUG and ECAD/NCAD ratio in defining selected aspects of
ameloblastoma biology (Fig. 2).
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