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Ameloblastic Fibrosarcoma: A
Case Report and Literature Review

Jodo Paulo Silva Servato', Paulo Rogério de Faria?, Cassio Vinhadelli Ribeiro’,
Sergio Vitorino Cardoso’, Paulo Rogério de Faria', Fernando Luiz Dias?, Ana
LGcia Amaral Eisenberg# Adriano Mota Loyola’

Here is described a case of ameloblastic fibrosarcoma (AFS) affecting the posterior mandible
of a woman who was treated surgically and recovered without signs of recurrence or
metastasis after 12 years of follow-up. Tumor sections were immunostained for cell
cycle, epithelial and mesenchymal markers. Immunohistochemical analysis evidenced
high Ki-67 positivity in stromal cells (mean of 20.9 cells/High power field). Epithelial cells
displayed strong positivity for p53, p63 and cytokeratin 19. In addition to the case report,
a systematic review of current knowledge is presented on the AFS's clinical-demographic
features and prognostic factors. Based on the review, 88/99 cases were diagnosed as AFS,
9/99 as ameloblastic fibro-odontosarcoma and 2/99 as ameloblastic fibrodentinosarcoma.
All these lesions displayed very similar clinical-demographic and prognostic features.
Moreover, the review provided evidence that first treatment, regional metastasis,
distant metastasis and local recurrence were significant prognostic values for malignant
odontogenic mesenchymal lesions. Based on the findings, segregation among ameloblastic
fibrosarcoma, ameloblastic fibrodentinosarcoma and ameloblastic fibro-odontosarcoma
seems illogical, considering all these lesions have similar predilections and outcomes.
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Introduction

Among the malignant odontogenic tumors (MOTs),
ameloblastic fibrosarcoma (AFS) is the most common. It is
defined as an odontogenic tumor composed of malignant
ectomesenchyme in which variable quantities of a benign
epithelial component can be seen. It is regarded as the
malignant counterpart of ameloblastic fibroma (AF).
However, most cases were diagnosed as primary malignant
processes (1-5).

Heath et al. (6) first described AFS in 1887. Since then,
there were about 100 cases of similar microarchitectural
features described in the literature. The World Health
Organization's (WHQ's) classification of odontogenic
tumors (OTs) designated AFS a distinctive neoplasm since
the inaugural “Blue Book" edition, published in 1972 (7).
The essence of this view has remained unaltered since
that time (1,8).

To diagnose AFS histologically, as proposed by the WHO
(1), it is important the identification of columnar and/
or cuboidal benign ameloblastic epithelial cells arranged
in budding and branching cords, admixed with islands
and knots. All these components are included in a highly
cellular malignant connective stromal component, with
cells showing variable degrees of anaplasia (1). Although
AFS was first described 120 years ago, information about
its epidemiology, treatment, predictive factors and expected

outcomes is very limited, and is based mainly on case
reports (9-12).

Some MQTs showing inductive phenomena in an AFS
background have been described. In those cases, when the
inductive process resulted only in the deposition of dentine,
the lesions were called ameloblastic fibrodentinosarcomas
(AFDSs): when dentine and enamel were identified
concurrently, the term ameloblastic fibro-odontosarcoma
(AFOS) was used (1,13). Discussions about the pathogenetic
and clinicopathological relationships among AFS, AFDS, and
AFOS were presented in the literature, but no consensus
has been attained to date.

Moreover, there are few reports on the proliferative
potential of AFS, based on cell cycle markers. There is also a
lack of data on the effects of the sarcomatous component
of the lesion on proliferative activity and differentiation
aspects of the ameloblastic epithelium present in AFS. Taken
together, these data could improve the understanding
of tumor pathogenesis and progression and aid in the
differentiation of subtle malignant transformations of AF.

The aim of this report was to describe a case of AFS
with an immunohistochemical evaluation. There is also a
discussion of the clinicopathological characteristics of AFS
and the nosological relationships of AFS to AFDS and AFOS
based on a systematic review of literature.



Case Report

A 32-year-old non-white woman was referred for
evaluation and treatment of a large and persistent
malignant swelling in the left mandible. The patient
complained of pain and dysphagia for 4 months. An
extraoral examination disclosed a large, firm swelling,
involving the left mandibular ramus. Examination of
other head and neck structures and a general physical
evaluation yielded unremarkable findings. An intraoral
examination revealed lingual and buccal cortical bone
expansion affecting the mandibular body, with no clinical
or imaging evidence of cortical perforation. Oral mucosa
and mandibular nerve functions were normal and intact.
Plain radiographic examinations showed an ill-demarcated
and partially corticated multilocular radiolucency affecting
the left posterior mandible. An incisional biopsy was
performed, followed by routine histopathology, resulting
in the diagnosis of primary AFS. En bloc surgical resection
from the second premolar to the anterior ramus region
was performed under general anesthesia. The resected
specimen measured 8x6 cm, and showed clear margins,
clinically and histologically. Immediate reconstruction
was performed using an autogenous right iliac bone graft,
stabilized with a titanium plate. The patient did not undergo
any other treatment. Histopathological examination of
the resected specimen showed evidence of scant cords
and nests of odontogenic epithelium scattered within the
mesenchymal stromal tissue (Fig. 1). Stromal components
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contained hyperchromatic and pleomorphic cells, as well
as numerous mitotic structures (Fig. 1A-C). There were
foci of necrosis near the epithelial islands. Odontogenic
epithelial islands, in a follicular or trabecular aspect, showed
hyperplasia of peripheral columnar cells; these cells showed
hyperchromatic and discrete anisokaryosis (Fig. 1A-C). In
some places, dentinoid material of variable dimensions was
associated closely with the epithelial islands.
Immunohistochemistry was performed on 3-pm-
thick tissue sections. The streptavidin-biotin-peroxidase
method was used following standard protocols. After
deparaffinization and hydration, sections were subjected
to antigen retrieval using EDTA + Tween 20 buffer (pH
8.0) and a decloaking chamber (Biocare Medical, Concord,
CA, USA) for 15 min at 110 °C. Endogenous avidin-biotin
binding properties and endogenous peroxidase activity were
blocked according to Miller et al (14). The sections were
incubated in a humidity chamber at 25 °C for 2 h, with
the following primary antibodies: Ki-67 (ab16667, 1:50)
and p53 (ab26, 1:50), purchased from Abcam (Cambridge,
UK); smooth-muscle actin (SMA; CM 001C, 1:100), CK-19
(SKU 242, 1:100) and desmin (C036C, 1:100), from Biocare
Medical; Bel-2 (m0887, 1:200), CK-8 (M3652, 1:100), CK-14
(sc-53253, 1:50), CK-18 (M7010, 1:200), p63 (M7247, 1:50)
and vimentin (M0725, 1:100) from Dako North America Inc.,
(Carpentaria, CA, US); and calretinin (sc-365956, 1:150),
CK-7 (sc-23876, 1:200), HHF35 (sc-53014, 1:100), and p16
(sc-8340, 1:100) from Santa Cruz Biotechnology (Dallas,
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Figure 1: A) Tumor showing an ameloblastic fibroma-like pattern (hematoxylin and eosin staining, (HE), 10x). B) Marked pleomorphism in
odontogenic ectomesenchyme adjacent to an epithelial island. Note basal hyperplasia and hyperchromatism on the epithelial compartment
(arrow), (HE, 40x). C) Odontogenic ectomesenchyme showing high pleomorphism, hyperchromatism and mitotic figure (arrow). Note anisocariosis
and anisocitose on mesenchymal malignant cells, (HE, 40x). D) Nests and cords of odontogenic epithelium in a highly cellular odontogenic
ectomesenchyme, (HE, 10x). E) Tumoral stroma showing hyalinization, (HE, 40x). F) Tumoral mesenchyme demonstrating undifferentiated pulp

mesenchymal cells and a more collagenous and fibrous stroma, (HE, 40x).
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TX, USA). For signal amplification and staining, was used
the Starr Trek Universal HRP Detection System (Biocare
Medical). Finally, sections were counterstained with Harris
hematoxylin. As a negative control, primary antibodies
were replaced with phosphate-buffered saline. Fragments
of various human tissues were used as positive controls, in
accordance with the manufacturer's guidelines.

Three of the authors (AML, JPSS, and CVR) evaluated

Table 1. Immunohistochemical data of the present case, Quickscores are presented inside

immunohistochemical staining using the Quick-Score
method, according to Detre et al (15). The products are
multiplicative quick-score and score values, ranging from
0 to 18. For Ki-67 analysis, the mean number of positive
cell nuclei in 10 consecutive high-power fields (HPFs) was
determined.

Immunohistochemical studies (Table 1) showed high
counts of Ki-67 in HPFs (Fig. 2A), mainly in stromal cells
(mean, 20.9 cells/HPF; ~20% of all cells).
Most epithelial cells had small numbers
of Ki-67-positive cells (15.7 cells/HPF;

~10% of all cells). All compartments

of the tumor were negative for Bel-2.
The atypical mesenchymal cells showed

strong diffuse nuclear and cytoplasmic
reactivity for p16, whereas the epithelial
component showed only weak staining
for this marker (Fig. 2C). However, the
epithelial cells showed strong diffuse
nuclear and cytoplasmic reactivity for
p53 (Fig. 2B) and p63 (Fig. 2D) and the
stromal cells were weakly positive. The
benign ameloblastomatous component
showed weak diffuse cytoplasmic
reactivity for CK8 and CK14 (Fig. 2E
and F, respectively), but strong CK19
cytoplasmic staining was apparent (Fig.
2G). The stromal malignant component
was positive for vimentin and SMA (Fig.
2H). There was no reactivity for CK7,
CK18, calretinin, fibronectin or desmin.
The patient's healing process was

brackets

Antibody  Dilution Positive controls Case 1

Epithelial cells Stromal cells
Ki-67 1:50 Colon carcinoma 15.7 cells/HPF 20.9 cells/HPF
Bcl-2 1:200 Breast carcinoma Negative (0) Negative (0)
plé 1:100 Squamous cell carcinoma  Diffuse C/N (6)  Diffuse C/N (18)
p53 1:50 Squamous cell carcinoma Diffuse C/N (12)  Diffuse C/N (6)
p63 1:50 Basal cell carcinoma Diffuse N (18) Diffuse N (6)
Ck7 1:200 Salivary gland Negative (0) Negative (0)
Ck8 1:100 Normal prostate Diffuse C (4) Negative (0)
Ck14 1:50 Normal skin Diffuse C (6) Negative (0)
Cki18 1:200 Normal colon Negative (0) Negative (0)
Ck19 1:100 Normal colon Diffuse C (18) Negative (0)
AML 1:100 Normal colon Negative (0) Diffuse C (2)
Vimentin 1:100 Normal colon Negative (0) Diffuse C/N(18)
Desmin 1:100 Normal colon Negative (0) Negative (0)
Calretinin 1:150 Ameloblastoma Negative (0) Negative (0)
HHF35 1:100 Normal colon Negative (0) Negative (0)

uneventful and no sign of recurrence

C: cytoplasmatic; HPF: high power field; N: nuclear.

or metastasis has been observed during

Figure 2. Immunohistochemical analysis of AFS; A) Ki-67 (40x); B) p53 (40x); C) p16 (20x); D) p63 (20x); E) Ck8 (20x); F) Ck14 (40x); G) Ck19
(20x) and H) Vimentin (20x).
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12 years of follow-up.

Systematic Literature Review

Asystematic literature review was made using electronic
databases (PubMed and LILACS) to identify relevant
publications between 1880 and 2015 that included cases of
AFS. The following search terms were used: "ameloblastic”
AND “fibrosarcoma” OR “fibro-dentinosarcoma” OR “fibro-
odontosarcoma.” Finally, a manual search was done by
cross-referencing from the retrieved manuscripts. (4-6,9-
13,16-113). Papers describing clinicopathological features
similar to those described for AFS were included in the first
instance (4,5,9-13,16-25,28-30,32,34-39,42,43,45-65,67-
72,74-89,91,93,94,113).

Studies that could not be accessed and those
with inconsistent or equivocal reporting of features,
like suboptimal histological illustrations or unclear
clinicopathological data, were excluded (6,17-24,26-
27,31,33,40,41,44,66,73,90,92). Data on sociodemographic
characteristics, clinical features, treatment, follow-up, and
outcomes were collected and tabulated for each study.

Descriptive statistics were used to assess the
clinicopathological data. All collected information was
considered in the overall survival analysis. Curves for
different clinicopathological factors were traced using
the Kaplan-Meier method and then compared using
univariate analyses (log-rank test). The chi-square test
was used to analyze any association between clinical and
histomorphological factors. The Spearman rank correlation
test was used to determine whether lesion size was
correlated with evolution time. The significance level was
set at 5%. All analyses were performed using the GraphPad
Prism software (v. 5.01; San Diego, CA, USA).

Results

The search strategy resulted in the identification of 119
cases in 88 articles (4-6,9-13,16-94,113). Among them, 99
cases had clear and unequivocal histological documentation
(4,5,9-13,16-25,28-30,32,34-39,42,43,45-65,67-72,74-
89,91,93,94,113).

Tables 2 and 3 highlight the overall clinicopathological
features of AFS from the literature and the present
case report. Of these, 88 (88.9%) cases were diagnosed
as AFS, (4,5,9-13,16-25,28-30,32,34-39,42,43,45-
65,67-72,74-89,91,93,94,113), 9 (9.1%) as AFOS,
(25,28,38,46,58,59,76,81,84) and 2 (2.0%) as AFDS (13,45).

For the cases diagnosed as AFS, age ranged widely
from 0.33 to 89 (mean, 28.1+16) years. Lesions usually
affected the posterior mandible (59 cases, 67.1%), without
predilection for gender or ethnicity (male:female ratio,
1:0.8; white:non-white ratio, 1:0.8). Most of the lesions
presented large (mean, 5.8+3.3 cm), painful (40/79, 50.6%)
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Tables. Clinic-pathological and treatment data of the sample about
ameloblastic fibrosarcoma, retrieved from international literature

Number of cases 99 cases

Mean: 27.6 + 16 yrs
Age Median: 24 yrs
Range: 0.33-89 yrs
Male: 52 (54.2%)
Gender Female: 44 (45.8%)
M:F ratio: 1:0.8
White: 26 (50.0%)
Skin color Non-white: 26 (50.0%)
W:NW ratio: 1:1
Mean: 5.8 + 3.2 cm
Size Median: 5.0 cm
Range: 0.7-14 cm
Maxilla: 25 (25.3%)
Mandible: 74 (74.4%)

Location Most common sub-site: Posterior

mandible: 70 (70.7%)
Mx:Md ratio: 1: 3.0
Mean: 37.7+ 170.7 months
Evolution time
Range: 0-1332 months
Swelling: 88/89 (98.9%)
Signs and symptoms Pain: 48/89 (53.9%)

Bleeding: 7/89 (7.9%)
Ameloblastic fibrossarcoma: 88/99 (88.9%)
Histological pattern Ameloblastic odontosarcoma: 9/99 (9.1%)
Ameloblastic dentinosarcoma: 2/99 (2.0%)

Positive: 10/40 (25.0%)
Surgical margins
Negative: 30/40 (75.0%)
2/86 (2.3%)
Regional metastasis
No predilection
6/87 (6.9%)
Distant metastasis
Lungs: 66.7%
Present: 48/89 (54.0%)
Local recurrence
Absent: 41/89 (46.00%)
ST: 86/90 (95.6%)
Treatment modalities RxT: 22/78 (28.2%)
ChT: 14/78 (17.9%)
Mean: 52.0 + 65.2 months
Follow up
Range: 0-360 months
Well circumscribed: 19/53 (35.8%)
Imagiological border 111 defined: 33/53 (62.3%)
Without none involvement: 1/53 (1.9%)

NED: 60/83 (72.3%)

DOD: 17/83 (20.5%)
Outcomes

DOC: 2/83 (2.4%)

AWD: 4/83 (4.8%)

AWD: alive with disease; ChT: chemotherapy; DOD: Died of disease;
NED: no evidence of disease; RxT: radiotherapy; ST: surgical treatment.
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Table 3. Ameloblastic fibrosarcoma: comparison of median survival based on
demographics, tumor characteristics and applied therapy, related with the case reports

retrieved from English literature

Median
Variable? Subgroup survival  p value®
rate (mo)
Overall - -
< 65 years (n= 79) 228.0 <0.001
Age
> 65 years (n= 3) 3.0
Male (n= 47) 120.0 0.755
Gender
Female (n= 33) 228.0
White (n=26) - 0.178
Skin color
Non-white (n=23) 114.0
Less than 4 cm (n=15) 60.0 0.252
Tumor size
More than 4 cm (n=49) -
Maxilla (n=21) 114.0 0.161
Site
Mandible (n=61) 228.0
Present (n=78) 228.0 0.215
Symptomatology (Swelling)
Absent (n=1) -
Present (n=45) 228.0 0.75
Symptomatology (Pain)
Absent (n=34) 120.0
Present (n=7) - 0.407
Symptomatology (Bleeding)
Absent (n=72) 120.0
Less than 40 months (n=48) 120.0 0.345
Complaining time
More than 40 months (n=7) -
Ameloblastic
228. 371
fibrosarcoma (n=73) 8.0 03
. . Ameloblastic
Histological pattern odontosarcoma (n=8) 43.0
Ameloblastic -
dentinosarcoma (n=1)
Present (n=19) 114.0 0.167
Hard tissue deposition
Absent (n=58) 228.0
Free (n=28) - 0.854
Surgical margins
Committed (n=10) 228.0
Present (n=2) 43.0 0.034
Regional metastasis
Absent (n=77) 228.0
Present (n=6) 43.0 0.001
Distant metastasis
Absent (n=74) 228.0
Present (n=44) 120.0 0.002
Local recurrence
Absent (n=36)
Conservative approach (n=34) 120.0 0.049
First surgery employed
Aggressive approach (n=44) -
Given (n=21) 60.0 0,119
Radiotherapy
Not given (n=49) --
Given (n=13) 60.0 0.281
Chemotherapy
Not given (n=58) 228.0

20nly valid information; PLog-rank test.
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and persistent swellings with a mean
complaint time of 42.4+184.5 months.
Radiographically, lesions were radiolucent
with ill-defined margins in 31/42 (73.8%)
cases and well-defined margins in 11/42
(26.29%) cases. Only one peripheral lesion
was reported and the bone was free of
invasion. Most of the lesions were diagnosed
as de novomalignancies (44/76, 57.9%). The
remaining lesions were described by the
authors as malignant transformations of AF
and ameloblastic fibro-odontoma (32/76,
42.1%). Out of 74 cases, 11 (14.9%) exhibited
deposition of hard tissue, mainly described
as dentinoid and enameloid materials.
Surgical treatment was the primary therapy
in most cases. After surgical procedures,
positive margins were seen in 10/36
(27.8%) patients. In 21/70 (30.0%) cases,
postoperative radiotherapy was performed.
Chemotherapy was administered to 12/71
(16.9%) patients. Despite this treatment,
local recurrence was observed in 48/89
(54.0%) informative cases, with a mean time
of 42.8469.8 months. There were regional
and distant metastases reported in less
than 10.0% of cases. Metastasis appeared
7 months after the first appointment in
42.4+48 cases on average. The overall
mortality rate was 20.3% (15/74).

The 9 cases diagnosed as AFOS affected
the posterior mandible (100.0%), mostly
in female patients (5/8, 62.5%), with a
mean age of 21.3+11.8 years. Swelling was
present in all cases and pain was the chief
complaint in six of eight (75.0%) cases. Six
of the eight lesions were considered as de
novomalignancies; the remaining two were
considered as malignant transformations
of one AF and one ameloblastic fibro-
odontoma. Most of these patients were
managed surgically (8/9, 88.9%); from them,
initial aggressive surgical treatment was
performed in five of eight (62.5%) cases.
Only three patients received complementary
therapy (2/8 chemotherapy and 1/8
radiotherapy). There were recurrent primary
tumors in four of nine (44.4%) cases.
Regional and distant metastatic foci were
diagnosed in only one patient (46). After
a mean follow-up period of 19.9+12.4
months, only 2/8 patients died of the



disease; the remaining patients (6/8) had no evidence of
disease at the last recorded appointment.

Only two cases were diagnosed with AFDS, (13,45) and
both involved the posterior mandibles of non-white male
patients in the third decade of life (mean, 26+1.4 years).
Both patients complained of swelling and pain. One case
was diagnosed as de novo and the other was diagnosed as
malignant transformation of a previous AF. The patients
received initial aggressive surgical management. None of
these cases evolved with relapse or metastatic disease.
Treatment was prescribed for only one case and the patient
was disease-free for 18 months after diagnosis.

An overall survival analysis was performed for all 99
cases. The median overall survival time was 228 months,
and the overall 5-, 10- and 20-year survival rates were
71.3%, 53.3%, and 26.6%, respectively (Fig. 3A). Results
of a univariate overall survival analysis are in Table 3.
Statistically significant associations were identified for the
following parameters: age (Fig. 3B), regional metastasis (Fig.
3C), distant metastasis (Fig. 3D), local recurrence (Fig. 3E)
and first surgical treatment (Fig. 3F). Patients treated with
adjuvant therapies (radiotherapy and/or chemotherapy) had
a very low overall median survival ratio (Table 3).
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Discussion

According to a more extensive series of OTs, MOTs
accounted for 0.1-6.0% of these tumors; most were
carcinomas and odontogenic sarcomas, including AFS, AFDS
and AFOS, represented less than 0.2% of cases. AFS is the
most common of them (66,114-117). In Brazilian series, the
reported frequency of AFS is up to 1.0% of OTs (3,117-120)

The WHO's odontogenic tumor classification describes
AFS as being of primary (de novo lesion) and secondary
(from benign AF) types (1,4,5). Because of the secondary
types (88), initial diagnosis of a malignant phenotype is
not always easy. As anaplasia is not distributed uniformly
throughout the tumor, definitive diagnosis can be made
only from surgically removed pieces, as in the present case.
This information is required for the detailed evaluation of
the clinical history and radiographic aspects to identify
preoperatively aspects that may help the surgeon choose
a more representative area to be biopsied or even to make
multiple biopsies. However, in the case of clinicoradiographic
evidence of an aggressive tumor, serial sampling of surgical
specimens should be performed to look for a histologically
malignant phenotype.

Clinically, most AFS are similar to AF, but characteristics
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Figure 3. Overall Kaplan-Meier survival curve for patients with AFS (A) and stratified according to age (B), regional metastasis (C), distant

metastasis (D), local recurrence (E) and the employed first surgery (F).
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of aggressive behavior are always identified, as seen in the
present case. Based on the present review, AFS is a locally
invasive neoplasm predominantly affecting the mandibles
of male individuals with a wide age range (4 months to
89 years). The most common clinical features of AFS are
facial swelling, often accompanied by pain. Paresthesia,
dysesthesia and ulcers are sometimes reported (5,37,47,67).
Radiologically, AFS appears as a uni- or multilocular
radiolucent mass with an ill-defined border, frequently
causing gross expansion, thinning or even rupture of
the cortical bone (88). However, cases with well-defined
radiolucency are uncommon (72). Maxillary lesions tend
to show antral involvement with apparent erosion of the
sinus wallsand a propensity to invade adjacent soft tissues,
the base of the cranium and intracranial and orbital tissues
(12,62,78).

The gold standard for the treatment of AFS is radical
surgery with clear margins (5,89). Neck dissection is not
usually indicated, because regional lymph node metastases
are seldom identified. Postoperative radiotherapy at a
dose of 50-60 Gy (10,65) was sometimes used, with no
recurrence during the follow-up period (4). In a few
described cases, adjuvant chemotherapy was used, with
inconclusive results (4).

Local recurrence was commonly seen, in 48/89 (54.000)
cases (5). However, regional and/or distant metastases are
extremely rare (4) and were histologically confirmed in
the mediastinal lymph nodes, liver and lung (~ 9.0%) (53).
According to this review, the mortality rate is quite low
(~200%) for patients with AFS.

In described case, the patient was treated by
mandibulectomy, with no adjuvant therapy. The
postoperative period was uneventful and the patient is
disease-free, with no metastasis, after 12 years of follow-up.
Because of such outcomes, some authors are doubtful of
the prognostic benefit related to complementary chemo-
and/or radiotherapy for these lesions (71,74). Cases first
treated with a conservative approach have demonstrated
lower overall survival, mainly because of multiple relapses
and the involvement of other structures (Table 3 and Fig.
3). The present case clearly demonstrates the importance
of aggressive initial treatment, as the patient remained
disease-free after only one surgical procedure.

Immunohistochemical studies may facilitate diagnosis
of these lesions, given that Ki-67, PCNA and p53 were
found expressed at higher levels within the sarcomatous
component of the AFS, whereas they are absent or expressed
atlower levelsin AF(5,12,62,69,79,89,101,113,123). Results
obtained from several papers (4,5,69,79,82,88,89,113)
revealed that Ki-67 was overexpressed (highly diffuse
positivity) in the malignant mesenchymal portion of AFS,
compared with AF. When Ki-67 was quantified, positivity
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rates ranged from 13.5% to 60.0% for the malignant
mesenchymal component. Although no established cut-
off value for Ki-67 positivity has been reported in the
literature, the present case is within the interval of Ki-67
expressed in malignant lesions (~20.0%), suggesting that
proliferative factors, in association with histopathological
features, may be useful markers for the identification of
malignant cases (4,5,69,79,88,89,113).

Reports have also indicated that the epithelial
component is not associated with AF or AFS growth.
However, evidence of epithelial proliferative activity has
been described in AFS (4,5,69,79,88,89,113). In this study
case, for example, marked hyperplasia of ameloblastic-
like cells was observed; however, positivity for Ki-67 was
found to be less than in the mesenchymal component.
Change in embryonic mesenchymal density isan important
phenomenon that induces epithelial modifications during
odontogenesis. Epithelial proliferation in AFS may represent
an atavistic behavior of the epithelium in front of a
dense neoplastic stroma. The presence of differences in
proliferative potential between epithelial and mesenchymal
AFS components is relevant for the differentiation of AFS
from odontogenic carcinosarcoma, in which the epithelial
and mesenchymal components are similarly proliferative
and anaplastic (101,121,122).

Disruption in the mechanisms of control cell growthisa
hallmark of cancer, which occur mainly due to derangement
of the cell cycle checkpoints. A family of cyclins, cyclin-
dependent kinases (CDKs) and their inhibitors (CDKIs)
controls the CELL cycle. These proteins have been used as
biological behavior and prognosis for different neoplasia.
p53 was the most studied tumor suppression protein, which
binds DNA and activates expression of several genes, that
culminates with inhibition of cell cycle. Recent studies
about AF malignant transformation linked such evolution
to the acquisition of oncogenic aberrations in TP53. These
alterations have been shown by loss of heterozygosity
and immunohistochemistry studies and the present data
reinforce such evidences (75,123).

Other important reqgulatory cell cycle proteins are p63
and p16. p63 protein has been recognized as a member of
the p53 family and is also responsible for cell cycle control.
p16 protein is a tumor suppressor gene protein, which is
a CDKI that regulates the G1-S phase of the cell cycle.
Studies regarding p63 and p16 on the pathogenesis of AFS
are apparently elusive. In this study, p16 and p63 were also
found highly expressed, which confirms that deregulation
in cell cycle controlling proteins are common events in AFS
pathogenesis (1,88,105).

Absence of CK-7, CK-8 and CK-18, and high expression
CK-14 and CK-19 support the odontogenic origin of the
epithelial counterpart. Although cell proliferation is up-



regulated in the sarcomatous component, it does not appear
to affect the differentiation status of the ameloblastic
epithelium in AFS. The malignant sarcomatous component
showed positivity only for vimentin, demonstrating no
apparent transdifferentiation signal. More studies based
on a comparative approach are required to improve the
significance of the present findings on the pathogenesis
and progression of AFS.

According to the WHO's classification, (1) AFS, AFDS
and AFOS represent distinct lesions (1,88,105). However,
these lesions appear to represent different stages
of tumor parenchyma differentiation, reflecting the
complex inductive phenomena involving odontogenic
epithelium and ectomesenchyme. Variations in tumor
parenchyma differentiation seem to have no influence on
clinical behavior, as the lesions show very similar clinic-
demographic aspects and are associated with similar overall
median survival rates, as described in this review. Data
from the present review argue against the influence of
the tumor odontogenic matrix or hard-tissue deposition
on the nature of odontogenic sarcomatous lesions. It thus
agrees with other reports that AFS, AFDS and AFOS should
not be classified as separate nosological entities (4,9,13,3
0,37,43,62,69,104,124).

In conclusion, the data compiled to date demonstrate
that AFS is a low-grade mesenchymal odontogenic
malignant neoplasia with a predilection for the posterior
mandible, occurring mainly in the third decade of life.
The histopathological features of AFS suggest that this
entity has pathogenetic relationships with AFDS and AFOS.
There was some suggestive morphological and behavioral
evidence of similaritiesamong these lesions. For the authors,
segregation of these lesions based on their mesenchymal
inductive potentials seems to be inappropriate. This study
reinforces the necessity of treating AFS with an aggressive
surgical approach, with no need for other complementary
therapies.

Resumo

Aqui € descrito um caso de fibrossarcoma ameloblastico afetando regido
posterior da mandibula de uma mulher. Apos o tratamento, a paciente ficou
livre da doenca durante os 12 anos de acompanhamento. Foi realizado
imunohistoquimica para marcadores epiteliais, mesenquimais e do ciclo
celular. Além disso, uma revisdo sistematica de literatura também foi
realizada, na tentativa de descobrir as caracteristicas clinico-demograficas
e fatores prognosticos da lesdo. 88/99 casos foram diagnosticados
como fibrossarcoma ameloblastico, 9/99 como fibro-odontosarcoma
ameloblastico e 2/99 como fibrodentinosarcoma ameloblastico. Todas
estas lesdes exibem caracteristicas clinico-demograficas e prognosticos
muito semelhantes. Além disso, esta revisdo forneceu evidéncias de
que primeiro tratamento, metastases regionais, metastases a distancia
e recorréncia local sdo valores progndsticos significativos para lesdes
odontogénicas mesenquimais malignas. A analise imunohistoquimica
demonstrou elevada marcacio positiva em células do estroma para Ki-67
(média de 20,9 células [HPF). As células epiteliais exibiram forte marcagio
para p53, p63 e citoqueratina 19. A segregacdo entre fibrosarcoma

Braz Dent J 28(2) 2017

ameloblastico, fibrodentinosarcoma ameloblastico e fibro-odontosarcoma
ameloblastico € il6gica, uma vez que todas essas lesdes tém predilecdes
e resultados semelhantes.
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