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Abstract

Background: Peripheral ossifying fibroma is an inflammatory or reactive hyperplasia of the gingiva that is usually
small. It is formed by hard tissue in fibrous tissue, and the name “neoplastic lesion”has tended to be used frequently in
Europe and America. Clinically, peripheral ossifying fibromas are painless, solitary, exophytic, sessile, or pedunculated
and more frequently found in females than in males. To the best of our knowledge, there have been no reports of
malignant cases. We herein report the case of giant peripheral ossifying fibroma with squamous cell carcinoma.

Case presentation: The patient was an 83-year-old Japanese woman who visited our hospital with a gingival mas-
sive mass. She was referred to us for an examination and treatment because it was difficult to perform tracheal intuba-
tion for surgery of sigmoid colon cancer at another hospital. The mass measured 83 x 58 x 35 mm, and it protruded
to the extra-oral region from the right maxillary premolar alveolar region. Panoramic X-ray revealed the shadow of the
mass in the right maxillary premolar region, which included some hard tissue. Computed tomography showed scat-
tering calcified images in the mass. Magnetic resonance imaging was not performed because she had vertebral artery
clips and screws in her forehead. Given the above findings, we performed a biopsy under local anesthesia. However,
we were unable to diagnose absolutely whether the dysplastic squamous epithelia were pseudocarcinomatous
hyperplasia of the gingiva or well-differentiated squamous cell carcinoma. Therefore, tumor resection was performed
under general anesthesia. The histopathological diagnosis was peripheral ossifying fibroma with coincidental squa-
mous cell carcinoma. There have been no signs of recurrence during follow-up as of 2 years after surgery.

Conclusions: The etiology of giant peripheral ossifying fioroma with squamous cell carcinoma is still not definite.
Therefore, careful observation is necessary. It needs to be examined by accumulation of more cases in the future. We
herein report the case of giant peripheral ossifying fibroma coincidental squamous cell carcinoma.
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Background frequently in females than in males [1-3], especially
Peripheral ossifying fibroma (POF) is an inflammatory or ~ female patients in the second or third decade of life [3, 4],
reactive hyperplasia of the gingiva and presents clinically ~ and is more common in the anterior maxilla than in other
as a painless, slowly growing mass. POF occurs more locations [5, 6]. POFs are generally smaller than < 2 cm

in size [7-9]. However, larger lesions have been rarely
. . o reported in the literature [8, 10]. Notably, there have been
1%Oer;easr’tar(:]r;nfr:)(w;eD‘eanst?st?y@a:(‘joé)'?al Surgery, Keio University School no reports of POF with coincidental squamous cell car-
of Medicine, 35 Shinanomachi, Shinjuku-ku, Tokyo, Japan cinoma. We herein report a long-term case of giant POF
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Case presentation

In 2017, an 83-year-old Japanese woman presented to
our department with a chief complaint of a mass in her
right maxillary premolar region. She had initially noticed
a painless mass in her right maxillary premolar region
in 2002. After she had first noticed of the mass, it grew
gradually in size, but she sought no treatment for it.
She was referred to us for examination and treatment
because it was difficult to perform tracheal intubation
for surgery of sigmoid colon cancer at another hospital.
Her history included sigmoid colon cancer, subarachnoid
hemorrhaging, bronchitic asthma, and cardiac insuf-
ficiency. Regarding the intra- and extra-oral findings, a
massive pedunculated mass in the right maxillary pre-
molar region measuring 83 x 58 x 35 mm was palpable
(Fig. 1). Furthermore, it covered the front of the right
palate, and it protruded to the extra-oral region from the
right maxillary premolar alveolar region. Its surface was
almost entirely smooth, and some erosions and ulcera-
tions were seen. It was elastic and hard and showed no
tenderness on palpation. There was no palpable regional
lymphadenopathy, and a laboratory examination revealed
no abnormal values.

Panoramic X-ray revealed the shadow of the mass in
the right maxillary premolar region, which included
some hard tissue (Fig. 2). Computed tomography (CT)
showed scattering calcified images in the mass (Fig. 3).
Magnetic resonance imaging was not performed because
she had vertebral artery clips and screws in her forehead.
Given the above findings, we suspected benign gingival
tumor in the right maxillary premolar region and per-
formed a biopsy under local anesthesia (Fig. 4a, b).

Histologically, proliferation of dysplastic squamous
epithelia was observed (Fig. 5). We noted subepithelial
mild dysplastic spindle-shaped cells and collagenous

Fig. 1. Intra- and extra-oral findings. A massive pedunculated mass
in the right maxillary premolar region is observed. It protrudes to the
extra-oral region from the right maxillary premolar alveolar region
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Fig. 2. Panorama X-ray photograph revealing the shadow of the
mass in the right maxillary premolar region, which includes some
hard tissues (arrows)

fibers, and scattered calcification and ossification were
also observed (Fig. 5). Immunohistochemically, the spin-
dle cells were negative for pan-cytokeratin (AE1/AE3),
and nuclear translocation of -catenin was not observed
in the spindle cells (data not shown). Therefore, we
excluded a diagnosis of carcinosarcoma and fibromatosis.
However, we were unable to diagnose absolutely whether
the dysplastic squamous epithelia were pseudocarcino-
matous hyperplasia of the gingiva or well-differentiated
squamous cell carcinoma. In addition, positron emis-
sion tomography with computed tomography (PET/CT)
revealed that the maximum standard unit value (SUV-
max) of the sigmoid colon and the oral lesion were 15.27
and 14.99, respectively, and there were no other obvious
metastases (Fig. 6). Therefore, we performed tumorec-
tomy under general anesthesia. The pedicle of the tumor
was located at the right maxillary premolar area, and the
tumor—including the tissue surrounding the lesion—
was resected as one mass together with the periosteum
(Fig. 7a—d). At that time, partial destruction of the max-
illary bone was seen. The exposed bone surface was
slightly curetted. After resection, the wounded area was
covered with artificial dermis (TERDERMIS). Finally, tie-
over dressing by gauze with ointment was performed.
The microscopic findings of the surgically removed
tumor were similar to those of the biopsy specimen. The
body of the tumor was composed of spindle-shaped cells
that were proliferating with collagenous fiber, and scat-
tered bone formation was also observed (Fig. 8). The
destruction of the basement membrane by atypical squa-
mous epithelia was observed in the surgically removed
specimen, suggesting stromal invasion. In addition,
immunohistochemical analysis revealed that the dysplas-
tic squamous epithelia were positive for Ki67 and CK17,
suggesting that they were squamous cell carcinoma, not
pseudocarcinomatous hyperplasia. Furthermore, some
spindle cells were positive for smooth muscle action
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Fig. 3. Computed tomography showing scattering calcified images in the mass (arrows)
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Fig. 4. Operative findings from the biopsy. a Extraoperative photograph, b excised specimen
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(SMA), indicating myofibroblastic differentiation. There-
fore, the epithelial component of the tumor was consid-
ered to be well-differentiated squamous cell carcinoma.
Because most of the tumor was occupied by spindle-
shaped cells and marked ossification histopathologically,
we diagnosed the tumor as POF with squamous cell car-
cinoma (pT1NOMO).

One week after surgery, we removed the gauze and
covered the wound with an oral appliance for protection
(Fig. 9a, b). There have been no signs of local recurrence
or metastasis during follow-up as of 2 years after surgery.

Discussion and conclusions

Exophytic gingival lesions consisting of cellular myofi-
broblast proliferation, including calcification [11, 12],
have been described in the literature since the late 1940s.
Various designations have been given to similar lesions,
such as epulis, peripheral fibroma with calcification, and
POEF. They account for 3% of all oral tumors and 9.6%
of all gingival lesions [12-14]. Among these, POF is a

benign mesenchymal lesion, and Gardner [15] reinforced
the notion that POF is not a peripheral variant of central
ossifying fibroma, which is a true neoplasm but a distinct
non-neoplastic inflammatory proliferation. Although
the etiology and pathogenesis of POF remain unknown,
it seems commonly to be a reactive condition and origi-
nate from cells in the periodontal ligament, probably
related to trauma or local irritants [12, 14, 16, 17]. In our
case, the patient probably still had a tooth at the time the
mass developed. However, it is thought that she subse-
quently lost all of her teeth as she aged, thus resulting in
the edentulous condition. Sacks et a/.[10] also reported a
case of giant POF in an edentulous patient. He noted that
an edentulous state provided no resistance to the lesion’s
proliferation. On the other hand, some authors have sug-
gested that POFs are related to hormonal changes [1, 2,
18]. POF is usually small with an anterior maxillary pres-
entation [5, 6]. It includes hard tissue in fibrous tissue,
and the name “neoplastic lesion” has tended to be used
frequently in Europe and America. Clinically, POFs are
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Fig. 5. Histopathological findings (hematoxylin—eosin stain). The biopsy specimen was composed of dysplastic spindle-shaped epithelia (arrows)
and stromal tissue. Some ossification (arrow head) and cancerous pearl formation (asterisk) are observed. High-magnification view of stromal tissue
revealed spindle-shaped stromal cells with collagenous fiber (lower right figure)
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Fig. 6. PET/CT reveals that the SUVmax of the sigmoid colon is 15.27, and that of the oral lesion is 14.99. There are no other obvious metastases

painless, solitary, exophytic, sessile, or pedunculated and
more frequently found in females than in males [1-3],
especially female patients in the second or third dec-
ade of life [3, 4]. In our case, the tumor was found in an
elderly woman and was neglected for 14 years owing to
the painless nature of the mass, which showed exophytic
enlargement in the base of maxillary premolar region.
Regarding radiographic evaluations, the presence of radi-
opacity, which is observed in soft tissues, represents the

synthesis of bone (mature or immature), cementum, or
calcifications, in various proportions. Immature woven
bone is the most common type of such mineralization,
but mature lamellar bone is seen as a form of maturation
of the lesion. The present case included a large amount
of mature bone, as the lesion had grown over a period of
14 years.

Histopathologically, POFs have a mineralized mass sur-
rounded by a stroma of fibrocellular connective tissue.
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Fig. 7. Operative findings. a, b The excision range was set with a safety margin of approximately 1 cm around the tumor. ¢ Postoperative site of
lesion. d Resected specimen

Fig. 8. Histopathological findings (hematoxylin—eosin and immunohistochemical stain). The body of the tumor is composed of spindle-shaped
cells proliferating with collagenous fiber, and marked ossification can be seen as well. Squamous cell carcinoma is found in the superficial part of
the lesion (squamous cell carcinoma; arrow, ossification; arrowhead). Positive staining of CK17 and Ki67 observed in atypical squamous epithelia
supports the diagnosis of squamous cell carcinoma, and focal SMA staining indicates myofibroblastic differentiation

The definitive diagnosis depends on the results of the [11]. The hard tissues formed in POF are classified into
microscopic evaluation, especially with regard to the trabecular bone, compact bone, lamellar bone, cemen-
presence of bone or calcified materials as the key feature  ticles or ossicles, and dystrophic calcification [19-21].
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Fig. 9. Clinical follow-up. a Seven days'follow-up showing partial wound healing. b Covering with an oral appliance for protection

In most cases, there is a mixture of these components.
However, there are various theories regarding the ori-
gin of hard tissue formation, and no unified view has yet
been obtained.

The immunohistochemical profile of POF has been
poorly documented [4]. Some authors have already
made use of anti-muscle actin antibody in their stud-
ies. For example, Marcos et al. [4] described four cases
of POF, and their findings support a fibroblastic—myofi-
broblastic origin of the lesion, thus aiding in its differen-
tial diagnosis. In addition, Lazare et al.[22] used a panel
of antibodies in 26 specimens that stained for smooth
muscle actin in the spindle cell component in most cases
and confirmed the myofibroblastic nature of the lesion.
We used a panel of antibodies in the present specimen,
which stained for smooth muscle actin in the spindle cell
component. An imbalance in the structural and signaling
properties of B-catenin often results in disease and dereg-
ulated growth connected to cancer and metastasis. In our
case, the spindle cells were actin-positive and keratin-
negative, suggesting that some of them had differentiated
into myofibroblasts. However, since there was no nuclear
migration of catenin, it was interpreted as reactive rather
than fibromatosis.

The size of POF is often 10-20 mm [7, 9]. However,
some lesions grow to more than 20 mm in size. Gener-
ally, POF grows slowly, and in today’s environment of
strong investment in oral hygiene, it is extremely rare
for them to grow to such a large size without resec-
tion. Some authors have occasionally described rela-
tively large lesions in case reports of POF [8, 10, 23].
Although the most common site of POF is the ante-
rior maxillary gingival area, there are few reports of it
growing very large in the same region [10, 23, 24]. This
is considered to be because the anterior area is easy
to observe, and importance is attached to aesthetics,

so treatment tends to be performed before the mass
becomes large. Regarding the physiological function of
the oral cavity, the tongue pressure is greater than the
lip and buccal pressure, so the lesion seemed to have
become relatively large and protruded from the oral
cavity in our case. Giant POFs have several common
clinical features, including large, atypical dimensions
that may cause facial asymmetry and teeth displace-
ment with no root resorption. Ectopic eruption, migra-
tion, and separation of teeth have been reported, as
well as bone destruction [8, 24—-26]. In our case, bone
destruction was seen, although the patient was eden-
tulous. Furthermore, giant lesions can impair speech,
chewing, swallowing, aesthetics, and mouth closing.
Similar to our case, most giant POFs are diagnosed
in older adults [10, 24, 25]. Interestingly, while con-
ventional POFs are more prevalent in females than
in males, the giant type shows no sex predilection.
Regarding the clinical appearance, giant POF com-
monly presents as an exophytic mass that can develop
an ulcerated surface due to contact with the teeth on
the opposite side of the mouth. The most common site
of giant POF is the posterior mandible, although our
present case does not fit this pattern description.

The treatment of POF requires total resection, includ-
ing the periosteum and periodontal ligament, as well as
all local etiological factors. Since recurrence can result
from incomplete resection or failure to section the peri-
odontal ligament, accurate resection is also required.
The recurrence rate of POF is considered to be relatively
high, ranging from 8% to 20% [9, 27]. Thus, strict post-
operative follow-up is necessary to detect early recur-
rence. Although most literature supports the notion that
the periodontal ligament is the origin of the lesion [12,
14, 16, 17, 22], there are reports of POF in edentulous
patients aside from the present patient [1, 10].
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Whether POF is a true neoplasm or a reactive prolif-
eration is unclear. Therefore, POF is not included in the
World Health Organization (WHO) 2017 Classification
of Head and Neck Tumors. POF contains variable pro-
portions of inflammatory cells, such as lymphocytes.
Interestingly, although some giant POFs are character-
ized as neoplastic growths, to our knowledge, there have
been no cases of POF with coincidental squamous cell
carcinoma except for the present case. Because POF is
a mesenchymal tumor, it was speculated that the squa-
mous cell carcinoma in this case may have been caused
by trauma as POF or may have been the result of expo-
sure of the mucosa to ultraviolet rays from the sun or
other stimulant. As for metastasis, the sigmoid colon car-
cinoma was an adenocarcinoma, and the oral lesion was
a squamous cell carcinoma, suggesting that there was no
mutual metastasis. In our case, immunohistochemical
staining revealed partial p53 positivity (data not shown)
as well as CK17 and Ki67 positivity. Moreover, hematoxy-
lin—eosin staining also showed squamous cell carcinoma
morphologically. However, the etiology of giant POF with
squamous cell carcinoma is still not definite, and needs to
be examined by accumulation of more cases in the future.

Abbreviations
POF: Peripheral ossifying fibroma; CT: Computed tomography; PET/CT: Posi-
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