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Introduction
Ameloblastic fibrosarcoma (AFS) is a rare odontogenic 
neoplasm, accounting for less than 5% of all odonto-
genic tumors, characterized by distinct cytologic atypia, 
increased cellularity with a diminished epithelial com-
ponent, and invasive behavior [1]. The first case of AFS 
was reported in 1887 [2]. In 2005, the World Health 
Organization (WHO) classified odontogenic sarcomas 
into two entities: AFS and ameloblastic fibro-odontosar-
coma/fibrodentino-sarcoma (AFOS/AFDS) [3]. However, 
according to the 2017 and 2022 WHO Classification of 
Head and Neck Tumors, the odontogenic sarcoma was 
listed as a subtype of malignant odontogenic tumors, 
without further subdivision [4, 5].
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Abstract
Background Ameloblastic fibrosarcoma (AFS) is a rare malignant odontogenic tumor, commonly occurring in young 
adults and typically affecting the mandibular region. We report an exceptionally rare and highly atypical case of AFS in 
an elderly female patient originating from the maxillary bone.

Case presentation A 66-year-old woman was admitted with a two-week history of a lump in her left upper 
molar. CT scans suggested a cyst in the maxillary bone. An incisional biopsy revealed a spindle cell neoplasm. MRI 
showed abnormalities in the left maxilla, indicating a possible tumorous lesion. The patient underwent a subtotal 
maxillectomy, wide tumor excision, intraoral epithelial flap transplantation, and dental extraction. Histology 
identified atypical tumor cells with visible mitotic figures. Immunohistochemistry showed negative for PCK and CD34 
expression, but positive for Vimentin and SMA expression. The Ki-67 proliferation index ranged from 30 to 50%. These 
findings suggested a potentially malignant soft tissue tumor in the left maxilla, leaning towards a diagnosis of AFS. 
The patient received postoperative radiotherapy. There was no recurrence during the six-month follow-up.

Conclusion Based on repeated pathological evidence, we report a rare case of an elderly female with AFS originating 
from the maxillary bone. Surgery and postoperative radiotherapy resulted in a favorable outcome.
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AFS typically manifests most frequently during the sec-
ond and third decades of life, exhibiting a broad age spec-
trum. The mandible stands out as the predominant site 
of occurrence in a majority of cases [6]. It was postulated 
that AFS represents the malignant counterpart of amelo-
blastic fibroma (AF) [7]. The tumor can either arise from 
a pre-existing AF or present de novo [8]. Due to the rarity 
of case reports, the specific pathogenesis remains elusive, 
and no uniform diagnostic and treatment standards have 
yet been established. In this study, an exceedingly rare 
case of AFS was reported, featuring involvement in the 
maxilla of an elderly woman.

Case presentation
A 66-year-old female patient was admitted to our hos-
pital with a chief complaint of a lump in the left upper 
molar area since two weeks before her admission to the 
hospital. The patient noticed the lump incidentally and 
described numbness in the area. She experienced a sour 
and painful sensation while biting down on her teeth. 
Upon examination, a mass measuring approximately 
4.0 cm × 3.5 cm was found in the left upper molar region. 
The mass was firm on palpation with indistinct borders. 
No enlarged lymph nodes were identified, and normal 
occlusion was noted. Other examinations of the head, 
neck, and general physical assessment showed no abnor-
mality. The maxillary computed tomography (CT) scan 
indicated the possibility of a maxillary bone cyst, with 
differential diagnoses such as odontogenic ameloblas-
toma and fibrous dysplasia pending further investigation 
(Fig. 1a). Subsequently, incisional biopsy was performed 
on the maxillary lesion to make a definitive diagnosis. 
The procedure revealed profound bone destruction in the 
maxilla beneath the gum flaps, accompanied by a sub-
stantial amount of granulation-like tissue. The tissue pre-
sented as brittle with indistinct borders. The hematoxylin 

and eosin (HE) staining were indicative of a spindle cell 
neoplasm within the soft tissues (Fig. 1b, c).

Following this, magnetic resonance imaging (MRI) 
with maxillary enhancement was conducted, revealing 
anomalous alterations in the left maxilla and its adjacent 
soft tissues, measuring approximately 27 mm × 37 mm. 
No metastasis was observed in the head region. The find-
ings led to the consideration of a tumorous lesion, as 
illustrated in Fig. 2a-c.

Further evaluations, including thoracic CT, electrocar-
diogram, echocardiography, maxillary CT scan, abdomi-
nal CT, and superficial lymph node ultrasound, were 
carried out. No surgical contraindications were identi-
fied. On June 15, 2023, the patient underwent subto-
tal maxillectomy, wide excision of the malignant tumor 
in the maxilla, intraoral epithelial flap transplantation, 
and dental extraction. The surgical procedure involved 
an extended incision around the left maxillary mass, 
exposing the bone surface after dissecting through the 
mucosa and submucosal tissues. Tooth #22 was subse-
quently extracted using forceps, confirming intact root 
apices. High-speed turbine and bone knives were utilized 
to access the maxilla, ensuring complete removal of the 
diseased tissue in the left maxilla. A portion of the sur-
rounding tissue was subsequently sent for biopsy. No 
clear tumor involvement was observed within the inner, 
outer, anterior, posterior, or maxillary sinus floor mar-
gins. The preoperative and postoperative conditions are 
displayed in Fig. 2d-f.

The postoperative HE staining revealed that atypi-
cal tumor cells were arranged in bundles or woven pat-
terns, with visible nuclear mitotic figures. The majority 
of the cells were fibrosarcoma cells interspersed with 
stromal components including enamel or dentin-like 
material, and within the fibrosarcoma background, there 
was an expression of P63-positive odontogenic epithe-
lial component (Fig.  3a, d and S1). The epithelial tissue 

Fig. 1 Maxillary CT and representative histopathologic features of malignant odontogenic tumors. (a) CT scan showed a mass in the left maxilla. (b) 
Fibrosarcoma under HE staining (Scale bars, 400 μm for 40 × magnification). (c) The stromal components consist of oval and spindle-shaped cells as well 
as plump and spindle-shaped matrix cells, showing increased cell abundance, nuclear polymorphism, cytological atypia, mitotic figures, and malforma-
tion (Scale bars, 200 μm for 100×magnification)
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appeared benign, while the connective tissue component 
was malignant, indicating an increased cellularity, varia-
tion in nuclear size and shape, and evident mitotic activ-
ity. Dentin or enamel-like structures were possibly found 
within the stroma. Immunohistochemistry (IHC) results 
indicated that tumor cells exhibited negative expression 

levels for PCK and CD34, while being positive for Vimen-
tin and SMA. Additionally, the Ki-67 proliferation index 
ranged from 30 to 50% (Fig. 3b, c, e, f ). According to the 
integration of histological morphology and immuno-
phenotyping, the diagnosis suggested a potential malig-
nant soft tissue tumor in the left maxilla, with a greater 

Fig. 3 Histopathological findings following surgical resection of the maxillary lesion. (a) and (d) Histology of AFS revealed under HE staining (Scale bars, 
100 μm for 200 × magnification). Negative reactivity to CD34 (b) and PCK (c). (e) Positive reactivity to Vimentin. (f) Reactivity to Ki-67 in the mesenchymal 
component with a labeling index of 30–50%. Scale bars, 200 μm for 100×magnification

 

Fig. 2 MRI imaging of the mass in the left maxilla and macroscopic findings with intraoperative observations of the tumor. (a) and (b) Cross-sectional MRI 
of the maxillary mass. (c) Sagittal section imaging of the maxillary mass under MRI. (d) Intraoral image of the tumor before surgery. (e) Intraoral image of 
the tumor after surgery. (f) The surgical maxillary fragment
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proclivity towards AFS. The postoperative tumor staging 
for the patient is pT2N0M0, stage IIB. However, given the 
rarity of this case, it was recommended that the patient 
pursue further pathological consultation at a more 
advanced institution. Regrettably, due to financial con-
straints, the patient declined this recommendation.

One month after surgery, the patient received post-
operative radiotherapy with a prescribed dose of 
60  Gy/30f to the planning gross tumor volume (pGTV) 
and 54  Gy/30f to the planning target volume (PTV), as 
illustrated in Fig. 4f. The patient was recovered well after 
undergoing surgery and adjuvant radiotherapy, and no 
recurrence during 6-month follow-up was recorded. The 
current oral condition of the patient postoperatively is 
shown in Fig. 4a-e.

Discussion
AFS represents a rare odontogenic tumor, with approxi-
mately 80% of cases originating in the mandible and a 
median onset age around 27 years [9–11]. In this study, 
an exceedingly infrequent case of AFS was reported, 

involving an elderly female patient, manifesting in the 
maxilla.

Similar to numerous instances of soft tissue sarcomas, 
the precise mechanisms underlying the development of 
AFS remain elusive. Emerging research indicated that 
AFS may be linked to genetic mutations, hereditary fac-
tors, inflammatory processes, traumatic events, and intri-
cate epithelial-stromal interactions [12]. Prior research 
reported a correlation between AFS and loss of hetero-
zygosity (LOH) in the short arms of chromosomes 3 and 
9 [13]. Bcl-2 alteration may also participate in the patho-
genesis of this neoplasm [14]. Comprehensive genomic 
testing in AFS patients revealed the presence of EGFR 
exon 20 insertions and MDM2 amplification, emerging as 
potential drivers of AFS development [9].

The diagnosis of AFS solely based on radiographic evi-
dence is not highly reliable. Radiologically, AFS appears 
as a nebulous translucent mass, leading to occasional 
misdiagnoses as a cyst, as evidenced in the present case, 
wherein the initial CT scan led to an interpretation of a 

Fig. 4 Postoperative patient follow-up data. (a) and (b) Cross-sectional MRI images after surgery. (c) Sagittal section MRI imaging after surgery. (d) and 
(e) Front view and intraoral view of the patient at 6-month follow-up after surgery. (f) Image illustrating the range of the radiation therapy target area 
post-surgery
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cyst in the patient [6]. However, further pathological con-
firmation could solidify the diagnosis of AFS.

Some studies have suggested that AFS can arise de 
novo or from preexisting benign lesions, such as AF, 
immature enamel cell fibroma, or odontoma [15]. While 
studies have mainly concentrated on differentiating AFS 
from AF [6], this case highlighted the importance of dis-
tinguishing AFS from AFOS. The nature and relationship 
between mixed odontogenic tumors and related lesions 
remain elusive. The main distinction between AFS and 
AFOS lies in the presence or absence of dental hard tis-
sue components within the stroma [16]. In the current 
case, the primary consideration leaned towards AFS or 
AFOS, while subsequent pathological examination con-
firmed a higher likelihood of AFS due to the absence 
of dental hard tissue components within the stroma. 
Despite recommendations from experts that the presence 
or absence of dental hard tissue in the stroma does not 
impact treatment decisions, no strong inclination was 
found for external pathological consultation when the 
patient refused the recommendation [17, 18]. Further-
more, reflection on the diagnostic challenges encoun-
tered with AFS and AFOS, which could be attributed to 
the involvement of multiple stages in tooth development, 
including growth, calcification, and eruption [19]. Each 
stage encompasses different processes and introduces 
uncertainties under microscopic observations, posing 
challenges for accurate diagnosis. While some studies 
have reported that an abnormal CD34 expression level in 
the maxillary bone can assist in diagnosing AFS, in this 
particular case, CD34 expression level was negative, pro-
viding valuable information regarding the diagnosis and 
characteristics of this rare tumor [17]. AFS and AFOS 
typically exhibit positive immunostaining for Vimentin, 
indicating the presence of mesenchymal components.

Given the scarcity of data and the lack of comprehen-
sive guidelines, there is currently no universally accepted 
treatment protocol for AFS. AFS is characterized by a 
low likelihood of distant metastasis, and it has exhibited 
a significant recurrence rate of up to 37% and a mortal-
ity rate of 19% [20]. For such cases, the preferred treat-
ment strategy involves early and aggressive management 
utilizing surgical intervention accompanied by adjuvant 
radiotherapy. Administering high-dose radiation therapy 
directly to the tumor site has the potential to effectively 
lower the recurrence rate and inhibit tumor metastasis 
[21]. Nevertheless, when considering the use of radia-
tion therapy in younger patients, it is crucial to strike a 
balance between the benefit of reducing local recurrence 
and the potential risk of long-term development of sec-
ondary malignancies [22]. A previous study reported that 
some pediatric patients with AFS have exhibited a favor-
able response to chemotherapy [23]. With the advance-
ments in molecular targeted therapy, studies have also 

indicated that patients with BRAF or NTRK mutations 
may benefit from the use of targeted inhibitors, leading 
to the improved survival outcomes in some AFS patients 
[24, 25]. However, further research is essential to explore 
precision medicine approaches and enhance our under-
standing of the biological aspects of AFS.

In conclusion, a rare case of AFS in the maxilla of an 
elderly patient was reported. The diagnostic process 
and treatment experience were discussed. This case not 
only contributes to enriching the AFS database, but also 
may provide insights for the future research on AFS 
treatment.
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