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Abstract Cemento-ossifying fibroma (COF) belongs to the
group of bone-related lesions of the oral cavity. The aim of
this study was refine its histologic features and to correlate
histopathological picture and clinical behavior of the tumor.
The quantity of bone spherules, their cellularity, the
existence of hemorrhage, inflammation, and endochondral
ossification in the stroma of the tumor were analyzed and
correlated with patients main symptoms of ten patients with
COF. All patients had swelling that lasted between 3 and

20 months (mean 10.4 months). Other clinical symptoms
were facial asymmetry, eye bulb protrusion, and teeth
displacement. The evolution of the tumor was longer in the
mandible (12.3 months) than in maxilla (9.5 months). The
main histomorphological diagnostic criterion for COF was
psammoma-like structures. In lesions with longer case
history, the number of “psammomatoid” bodies was greater.
In lesions with shorter course of the disease, their number
was lower and stromal hemorrhage and inflammation were
presented. One patient had secondary superposition of
aneurysmal bone cyst in the prime COF of mandible.
Histological appearance of COF may be influenced by the
tumor evolution. A siginificant correlation between the
clinical course of the disease and histological parameters
has been certified.
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Introduction

Cemento-ossifying fibroma (COF) is a well-demarcated
lesion composed of fibrocellular tissue and mineralized
material of varying appearances. It is benign odontogenic
tumor that belongs to a group of bone-related lesions. In
addition to COF, this group of bone-related lesions
comprises of fibrous dysplasia, osseous dysplasias, and
central giant cell lesion (granuloma), cherubism, aneurismal
bone cyst, simple bone cyst [1]. Cemento-ossifying fibroma
was formerly classified as the one of the fibro-osseous
lesions that contains cementum [2–5]. Numerous synonyms
that were equally used (cementifying fibroma, ossifying
fibroma, and cemento-ossifying fibroma) are used in the
literature [1, 3, 6–8].
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Clinical, radiological, and histopathologic picture of all
fibro-osseous lesions may be very similar to COF,
making their diagnosis more difficult. Swelling and pain
accompanied by teeth displacement are the most fre-
quently stated as the first symptom of COF. Large
longstanding lesions may cause face asymmetry or even
eye protrusion [2–4, 6–10]. The evolution of COF is long
and is measured in months or years.

Cemento-ossifying fibroma can occur in both jaws, but
more frequent occurrence of COF is in the mandible, in
females [11]. This lesion is often presented in the literature
as case reports [9, 10, 12]. The study with a largest sample
so far (75) was described by Su et al. who showed no
female predilection [7, 8]. According to findings of other
studies, COF occurs in all ages with highest incidence
between the age of 20 and 30 [2–4].

Radiologically, a well-defined radiolucency with or
without sclerotic border is typically seen in COF.
However, radiographic findings of COF depend on its
maturity, i.e., the duration of the lesion. The early tumor
often manifests as well-circumscribed radiolucent lesion,
resembling ground glass, and it is almost impossible to
be distinguished from fibrous dysplasia [13]. On pano-
ramic radiographs, computed tomography (CT) and
magnetic resonance, COF is usually presented as lytic
lesion of the bone with well-defined sclerotic edge [7, 8,
12, 14]. With the maturing of the tumor, the more
intensive forming of spherules resembling cementum in
it is present, and radiological image shows calcification
within the osteolytic lesion [13]. Old lesions can be
purely radiopaque.

Histological features of COF are typical and they are
different from other benign fibro-osseous lesions. The
tumor consists of multiplied fibroblasts in storiform
arrangement that produce collagen fibers. The presence
of mitoses without signs of atypia and pleomorphism is
also possible. The stroma of the tumor typically contains
bone spherules-cementum granules that vary in number
and size. However, it does not contain signs of haemo-
rhagee, inflammatory cells, and signs of hyaline cartilage
[15–18]. The more mature the lesion, the more emphasized
is the described bone formation of “psammoma-like”
bodies, thus becoming a predominant histomorphologic
criterion in pathohistological diagnostication. The bone in
COF is the newly formed, the so-called woven bone with
peripheral lamellar maturing. On the surface of the bone
spiculae, there are inactive osteoblasts focally [2–4, 7–9,
14, 18]. Having established the diagnosis based on the
pathohistological finding, the treatment method is defined
which is solely surgical. With regard to the absolutely
benign nature of the lesion, simple curettage, enucleation,
or excision are sufficient for a cure, and the recurrence of
the disease are uncommon [13, 16, 17, 19]

Aim

The aim of the study was to show clinico-morphological
features of COF and to correlate its histological image to
clinical findings of the tumor.

Materials and methods

The study included ten cases of jaw COF from The Register of
Institute of Pathology from 1991 to 2005. All surgical
specimens sent, was fixed in 10% formalin, decalcified and
molded in paraphin blocks. Thematerial was cut into the 5-mm
sections and stained by the following techniques: hematoxylin
and eosin (HE), reticulin and Masson’s Trichrome.

Following clinical parameters were noted: patients’ sex
and age, localization of the lesion, the type and duration of
symptoms.

Histological parameters included: the quantity of spherules,
the existence of hemorrhage, inflammation and hyaline
cartilage in the stroma of the tumor.

Results

The study included five females and five males. The
youngest patient was a 14-year-old male, and the oldest
was a 54-year-old female (mean age 27.1 years). Maxilla was
involved in six (60%) patients, mandible in three (30%)
patients, and one patient had involvement of the cranial base
with COF. The evolution of the tumor was longer in
mandible (12.3 months), when comparing to maxilla
(9.5 months). Mandible involvement and was accompanied
by somewhat milder clinical picture than maxilla.

The basic symptom was swelling noted in all patients. Six
patients (60%) suffered on pain, while teeth displacement and
eye protrusion were noted as symptoms of the disease in three
patients. The duration of the disease varied from 3 to
20 months (mean 10.4 months). Correlation of relevant
clinical data with histologic parameters was shown in Table 1.

Radiographic findings of COF varied from radiolucent,
mixed (radiolucent-radiopaque), to radiopaque. All the
patients underwent CT scans in order to establish diagnose
and the extent of the tumor. In one patient, two lesions on
CT scan were diagnosed (Fig. 1). Both were biopsied and
histological analyzed. A lesion in right frontal bone was
confirmed as fibrous dysplasia (Fig. 2) and lesion in left
maxilla as COF (Fig. 3).

In six (85%) of seven cases with dominant finding of
bone spherules within the lesion, a longer case history was
evident (8-16 months).

Psammoma-like body structure was the leading histo-
morphologic parameter in seven patients through histolog-
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ical analysis (Fig. 3 and 4). Three cases of COF have
trabecular and anastomosing lattice as pathologic appear-
ance. Special histochemical staining was applied (silver
impregnation of tissues and Masson’s Trichrome) which
showed that the structure of spherules was anisotropic. The
structures of the so-called psammoma-like bodies were
made out of newly formed osteoid of different maturity and
mineralization rate (Fig. 5). There was a more mature
osteoid on their surface, which was calcified more
intensely, while in the central parts a fresh, immature
osteoid and connective tissue could be observed (Figs. 6
and 7). Psammoma bodies had very few cells or were
without cells, rudely mineralized, with possible individual
inactive osteoblasts on the surface. Numerous cells in bone
spherules were described only in four cases (Fig. 5).

Hemorrhage in stroma accompanied by rich vasculari-
zation was detected in three cases. The finding of secondary
superpositioned aneurismal bone cyst (ABC) in the prime
lesion of mandible in one case was interesting (Fig. 8). Rare
inflammatory infiltrates in the stroma with perivascular
localization were described in two cases. Hyaline cartilage
was not detected in biopsies in the patients who were
involved in our research.

Discussion

Cemento-ossifying fibroma is a benign fibro-ossseous
lesion that occurs mostly in mandible [5, 13]. There is an
affinity for the molar area in both of the jaws [7, 8].

With respect to the fact that this benign tumor is a rare
intraosseal neoplasm, the literature mostly describes indi-

Fig. 2 Typical histological appearance of fibrous dysplasia was found
in lesion from right frontal bone. (HE, ×10)

Fig. 1 CT scan showing lesion in left maxilla (cemento-ossifying
fibroma) and right frontal bone (fibrous dysplasia)

Table 1 Clinical and histologic characteristics of COF

Patient Sex Age
(years)

COF
localization

Symptoms Duration; case
history (months)

Histological findings

Spherules Hemorrhage Inflammation Cartilage

1 M 18 Skull base Pain, swelling, eye protrusion 6 Rarely Yes No No

2 F 40 Maxilla Swelling, displacement of the teeth 15 Dominant No No No

3 M 31 Maxilla Swelling, displacement of the teeth 8 Dominant No Yes No

4 F 15 Maxilla Eye protrusion, pain 3 Rarely Yes No No

5 F 20 Maxilla Eye protrusion, pain 5 Dominant No No No

6 F 54 Mandible Pain, swelling 16 Dominant No No No

7 M 33 Maxilla Swelling, displacement of teeth 20 Rarely No No No

8 M 19 Mandible Pain, swelling 9 Dominant Yes* Yes No

9 M 14 Maxilla Swelling 10 Dominant No No No

10 F 27 Mandible Pain, swelling 12 Dominant No No No

F female, M male, *ABC aneurismal bone cyst
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vidual cases. The research that included the greatest number
of patients (75) was published by Su et al. who found no
female predilection of COF except in the fourth decade of
life [7, 8]. Valid conclusions cannot be drawn about the
distribution of lesion by criterion of sex from the stated
literature. While some authors emphasize its prevalence in
females, the others state that this tumor is equally present in
both sexes [7, 8, 11] . Our examination of ten patients
showed the equal presence in both males and females.

The mean age of our patients with COF was 27.1 years;
what is in concordance with the data from the literature that
point to the fact that COF most frequently occurs in people in
the third decade of life (between the age of 20 and 30) [8].

The analyzed clinical parameters—duration of the
disease and symptoms (pain, swelling, teeth displacement,

eye protrusion)—in our study were similar to those stated in
the literature [5, 11, 13]. The most common clinical finding
of COF is expansion of the buccal and lingual cortices and
in larger lesions may expand the inferior aspect of the
mandible [13]. Neighboring mandibular teeth in are often
displaced superiorly. Tumor evolution in our study was
longer when the lesion is localized in the mandible
(12.3 months) when compared to its evolution in maxilla
(9.5 months). However, the localization of the lesion in
mandible was accompanied by somewhat milder clinical
picture (only pain and swelling). It is possible that
composition of mandible, centrally located spongious bone
surrounded with cortical plate, may influence slower
expansion of the COF. Contrary to mandible, cancellous
composition of maxilla may be cause of shorter course of

Fig. 6 Histochemical stains show irregular mineralization of bone
spherules (reticulin, ×200)

Fig. 5 Numerous cells (osteoblasts) are on the surface and into the
psammoma-like body structures (He, ×200)

Fig. 4 The mesenchymal stroma surrounding the hypocellular bone
spherules (HE, ×100)

Fig. 3 Histologic features of cementifying fibroma a typical tumor
feature with rudely mineralized material resembling cementum in
fibroblastic stroma (HE, ×10)
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COF. Although pain and paresthesia are rare in COF
according to some authors [11], pain was evident in six
(60%) of our patients with COF. Small lesions seldom cause
any symptoms and are detected only on radiographic exami-
nation. In our study, clinical symptoms in maxilla were more
prominent and besides the pain and swelling were manifested
by teeth displacement. COF in maxilla often expand into the
maxillary antrum and may cause eye protrusion. Displacement
of maxillary teeth is typically inferiorly.

The most frequent radiographic feature in our study was
mixed radiolucent-radiopaque, but varied from radiolucent
to radiopaque. Typical radiographic finding of COF is
usually radiolucent, or mixed radiolucent-radiopaque, while
only minority of the COF are only radiopaque [7, 8].
Radiographic finding of well-defined lesion with mildly
sclerotic edge resembling “ground glass” in our investiga-

tion indicated to a wide diagnostic palette which was
absolute indication for biopsy.

Differential diagnosis of radiographically diagnosed
similar “ground glass lesion” may include: fibrous
dysplasia, hyperparathyroidism, osteitis deformans, and
diffuse sclerosing osteomyelitis [13]. Fibrous dysplasia
and COF represents diagnostic dilemma for both clinicians
and pathologists because of their radiographic overlapping
[20] and histological similarity. Toyosawa et al. demon-
strated recently that fibrous dysplasia and ossifying
fibromas could be distinguished one from one another on
the basis of polymerase chain reaction analysis with
peptide nucleic acid for GNAS mutations at the Arg201

codon [21]. Although ossifying fibroma may occur in
hyperparathyroidism [22] and present as a ground glass
lesion on radiography, brown tumor could be differentiated
on the basis of elevated blood calcium and parathyroid
hormone levels. In osteitis deformans calcium and phos-
phorous may be normal, but alkaline phosphatase levels are
highly elevated. Diffuse sclerosing osteomyelitis may have
mixed radiolucent-radiopaque presentation, has no defined
border on radiography, and is a low grade infection which
requires precise anaerobic culture from a trephine bone
biopsy specimen. Additionally, mineralized material of
sclerosing osteomyelitis is reactive sclerotic bone lined
with osteoblasts lying on seams of osteoid—no cementum-
like calcifications are present.

Cemento-ossifying fibroma could be often confused with
focal cemento osseous dysplasia because of similar mixed
(radiolucent-radiopaque) radiographic image. Focal cemento
osseous dysplasia is reactive lesion, not a neoplasm, and it
occurs around roots of mandibular teeth and fails to expand
bone. Contrary to this, COF are potentially aggressive
lesions that cause cortical expansion and often cause
divergence of teeth. Both lesions may show similar
histological features with trabecular bone and cementifying
areas. Older lesions of focal cemento osseous dysplasias may
show dense corticated bone islands, a finding that is not
present in COF [13].

On computed tomography, COF has predominant soft
tissue consistency with variable amount of linear or
irregular calcifications with areas of low CT density may
be noted, due to cystic changes [23, 24]. Magnetic
resonance imaging of COF is important in assessing the
extent of the lesion, and appears as iso- or hypo-intense to
muscles [23], but is poor in clearly defining bony
component of the tumor [25]. Clinically and microscopi-
cally, COF is well demarcated and tends to expand the
bone. On surgical exploration, this bone expansion is very
important in distinguishing the lesion from cemento-
osseous or fibrous dysplasia [26].

For a long time it has been suggested that origin of COF is
odontogenic - from periodontal ligament. However, finding

Fig. 8 Secondary aneurismal bone cyst in combination with prime
cemento ossifying fibroma (Masson’s Trichrome, ×10)

Fig. 7 Histochemical stains show irregular mineralization of bone
spherules (Masson’s Trichrome, ×200)
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of microscopically identical neoplasm in frontal, ethmoid,
temporal, and sphenoid bones made this presumption
questionable [11]. Two possible explanations for occurrence
of cementifying fibromas outside the jaws exist. The first is
that they develop from ectopic periodontal membrane, and
the second is that periodontal membrane is a mesodermal
germ layer. Other primitive mesenchymal cells may be able
to differentiate in the same manner to produce a tumor [27].

Cemento-ossifying fibroma in the osteolytic stage is
predominated by proliferating fibrous connective tissue with
a homogeneous or moderate cellularity, rich vascularity, and
hemorrhage. Corresponding radiographs during the osteolytic
stage reveal well-defined radiolucencies. The late (osteoscler-
otic) stage is characterized by a presence of an irregular
cementum-like mass. Radiographic findings in this late phase
reveal irregular radiopacity with or without areas of mixed
radiolucency [8]. Microscopically calcifications in COF
resemble normal cementicles that are present in the periodon-
tal ligament [13]. Although there were attempts to improve
differentiation of cementum from bone on the basis of
cetilpiridinium chloride and immunohistochemical detection
of collagen I and III [28], such distinction nowadays is
considered equivocal and out of clinical relevance [1]

It is most frequently emphasized that COF morphology is
typical and that variations in histopathological appearance of
lesions are very small [3, 15, 18, 19, 22, 29, 30]. Histological
parameters analyzed in our sample showed that there was a
significant morphological difference in lesions with different
clinical manifestations. As stated in the literature, the
dominant histological criterion is bone spherules [3, 6–9,
14, 19, 22, 29, 30]. The number and mineralisation of bone
spherules in our study varied during tumor maturation. Our
research confirmed that the number and appearance of
psammoma-like bodies depended on the disease duration, i.e.,
on “maturity” of the tumor. The number of the so-called
psammoma-like bodies was smaller in cases with short
evolution of the disease, but the greater aggression of the
lesion. Fast clinical course and short duration of the disease
were present in the patients whose histological findings,
together with typical COF manifestation, also showed the
symptoms of atypical reactive inflammation in the stroma of
the tumor (emphasized lymphoplasmacytic infiltrates) or in the
area of intralesional hemorrhage [3, 7, 8, 22, 29–31].

Most of COF in our study with longer case history had
greater bone spherules. It is very difficult to definitely
prove claim that older lesions consist of more bone tissue,
but sporadic cases of unduly operated lesions in the
literature confirmed that older lesions contain more osseous
tissue than the same younger lesion in the past [32]. Still,
we histologically recognize two types of COF: juvenile
trabecular ossifying fibroma (JTOF) and juvenile psammo-
matoid ossifying fibroma (JPOF) they have different
clinical course. JTOF is lesion in younger patients, mean

age range 8.5-12 years. Contrary, JPOF occur in patients
about 20 years. It is well known that JTOF has trabecular
and anastomosing lattice, while JPOF is characterized by a
small ossicles resembling psammoma body [1]. According
to these two facts, we can assume that that trabecular
lattices become pssamomatoid during long clinical course.

Secondary superpositioned ABC was diagnosed in one
patient with the prime COF of mandible. The occurrence of
superpositioned ABC on benign fibro-osseous lesions is
extremely rare and to our knowledge, there are just a few
case of superposition of ABC on COF described in the
literature [30, 31, 33].

Some authors indicates that psammomatous-ossifying fi-
broma have similar stroma like in COF, but innumerable round
cement-like or psammoma-like particles, also called ossicles
[34]. Contrary to COF, psammomatous-ossifying fibroma
arises exclusively in the extragnathic craniofacial bones.

Although some authors state the histological existence of
hyaline cartilage in the stroma of COF and other fibro-
osseous lesions, we have not noted such histological
parameter in the patients that were involved in our research.

After establishing the final pathohistological diagnosis of
COF, the treatment of choice was enucleation and in some
cases radical surgical intervention. At surgical exploration,
COF tends to be well demarcated from surrounding bone,
allowing relatively easy separation of the tumor from its
bony bed. The recommended therapy for ossifying fibroma
is enucleation [5, 11, 13]. This is usually sufficient for
successful treatment. Recurrences are possible; in which
case, a wider resection is recommended. In such cases,
bone grafting is often necessary.

With respect to completely benign nature of this lesion,
there were no recurrences of the tumor for 4 years.

Conclusion

Clinical features of COF are unspecific and radiological
diagnosing is difficult due to its variable radiographic
presentation depending on tumor maturity. The only valid
diagnostic method is pathohistological analysis of excised
tumor. Specific histomorphologic appearance of COF facili-
tates the diagnostic differentiation from other fibro-osseous
lesions. Histological parameters of COF are relatively clearly
defined and do not show any major changes. Still, it has been
noted that the appearance of COF changes, depending on the
tumor evolution.We point out a notable correlation between the
clinical course of the tumor and histological parameters, which
asks for constant cooperation of clinicians and pathologists in
the process of diagnosing and treatment of this lesion.

Conflict of interest The authors declare that they have no conflict of
interest.

206 Clin Oral Invest (2011) 15:201–207



References

1. Barnes L, Eveson JW, Reichart P, Sidransky D (2005) World
Health Organization classification of tumours. Pathology and
genetics head and neck tumours. IARC Press, Lyon

2. Huvoz AG (1991) Bone tumors, diagnosis, treatment and
prognosis, 2nd edn. WB Saunders Company, Philadelphia

3. Mirra JM (1989) Bone tumors, clinical, radiologic and pathologic
correlations, 4th edn. Lea & Febiger, Philadelphia

4. Unni KK (1996) Dahlins bone tumors general aspects and data on
11087 cases, 5th edn. Lippincott-Raven, Philadelphia

5. Slootweg PJ (1996) MaxillofaciaI fibro-osseous lesions: classifi-
cation and differential diagnosis. Semin Diagn Pathol 13:104–112

6. Endo Y, Uzawa K, Mochida Y et al (2003) Differential
distribution of glycosaminoglycans in human cementifying
fibroma and fibro-osseous lesions. Oral Dis 9:73–76

7. Su L, Weathers DR, Waldron CA et al (1997) Distinguishing
features of focal cemento-osseous dysplasias and cemento-
ossifying fibromas: I. A pathologic spectrum of 316 cases. Oral
Surg Oral Med Oral Pathol Oral Radiol 84:301–309

8. Su L, Weathers DR, Waldron CA et al (1997) Distinguishing
features of focal cemento-osseous dysplasias and cemento-
ossifying fibromas: II. A pathologic spectrum of 316 cases. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 84:540–549

9. Akao I, Ohashi T, Imokawa H et al (2003) Cementifying fibroma
in the ethmoidal sinus extending to the anterior cranial base in an
11-year-old girl: a case report. Auris Nasus Larynx 30:S123–S126

10. Singler SC, Wobig JL, Dierks EJ et al (1997) Cementifying
fibroma presenting as proptosis. Ophthal Plast Reconstr Surg
13:277–280

11. Waldron CA (2002) Bone pathology. In: Neville BW, Damm DD,
Allen CM, Bouquot JE (eds) Oral and maxillofacial pathology.
WB Saunders, Philadelphia, pp 533–587

12. Abou-Elhamd KE (2005) Frontal sinus cementifying ossifying
fibroma. Saudi Med J 26:470–472

13. Eversole R, Su l, El Moft S (2008) Benign fibro-osseous lesions of
the craniofacial complex: a review. Head Neck Pathol 2:177–202

14. Kini U, Hasan S, Dutt S et al (1997) Cementifying fibroma of the
frontoethmoid complex. Otorinolaringol Head Neck Surg
117:108–111

15. Matsuzaka K, Shimono M, Uchiyama T et al (2002) Lesion
related to the formation of bone, cartilage or cementum arising in
the oral area: a statistical study and review of the literature. Bull
Tokyo Dent Coll 43:173–180

16. Selmani Z, Anttila J, Mertakorpi J et al (2004) Cemento-ossifying
fibroma of the ethmoidal sinus in a child presenting with isolated
pain in the nasal region. J Craniofac Surg 15:215–217

17. Stergiou GC, Zwahlen RA, Gratz KW (2007) Multiple cemento-
ossifying fibromas of the jaw: a very rare diagnosis. Schweiz
Monatsschr Zahnmed 117:236–244

18. Tchane IB, Adjibabi W, Biaou O et al (2005) Cemento-ossifying
fibroma: two cases. Rev Stomatol Chir Maxillofac 106:30–32

19. Brannon RB, Fowler CB (2001) Benign fibro-osseous lesions: a
review of current concepts. Adv Anat Pathol 126-143

20. Voytek M, Ro Y, Edeiken J et al (1995) Fibrous dysplasia and
cemento-ossifying fibroma. A histologic spectrum. Am J Surg
Pathol 19:775–781

21. Toyosawa S, Yuki M, Kishino M, Ogawa Y, Ueda T, Murakami S,
Konishi E, Iida S, Kogo M, Komori T, Tomita Y (2007) Ossifying
fibroma vs fibrous dysplasia of the jaw: molecular and immuno-
logical characterization. Mod Pathol 20:389–396

22. Aldred MJ, Talacko AA, Savarirayan R (2004) Ossifying fibroma
of the face and hyperparathyroidism in a chronic hemodialysis
patient. Nephrologie 25:33

23. Bendet E, Bakon M, Talmi YP, Tadmor R, Kronenberg J (1997)
Juvenile cement-ossifying fibroma of the maxilla. Ann Otol
Rhinol Laryngol 106:75–78

24. Lawton MT, Heiserman JE, Coons SW, Ragsdale BD, Spetzler RF
(1997) Juvenile active ossifying fibroma. Report of four cases. J
Neurosurg 86:279–285

25. Fakadej A, Boynton JR (1996) Juvenile ossifying fibroma of the
orbit. Ophthal Plast Reconstr Surg 12:174–177

26. Dražić R, Minić JA (1999) Focal cemento-osseous dysplasia in
the maxilla mimicking periapical granuloma. Oral Surg, Oral
Med, Oral Pathol 88:87–89

27. Bhatia P, Varughesse R, Binitie O, Helczynski L (1987) Cementify-
ing fibroma of the frontal bone. J Laryngol Otol 101:191–194

28. Inoue M, Chun L-Q, Nakano K, Tsujigiwa S, Konouchi H, Nagai
N (1995) Histopathological study of cemento-ossifying fibroma
nad-ossifying fibroma of jaw bone. J Hard Tissue Biol 4:9–14

29. Kudo Y, Hiraoka M, Kitagawa S et al (2002) Establishment of
human cementifying fibroma cell lines by transfection with
temperature-sensitive simian virus -40 T-antigen gene and hTERT
gene. Bone 30:712–717

30. Mattei TA, Mattei JA, Ramina R et al (2005) Fibrous dysplasia in
combination with aneurysmal bone presenting as a subarachnoid
haemorrhagie. Neurol Sci 26:178–181

31. Iseri PK, Efendi H, Demirci A et al (2005) Fibrous dysplasia of
the cranial bones: a case report and review of the literature. Yale J
Biol Med 78:141–145

32. Dalghous A, Alkhabuli J (2007) Cemento-ossifying fibroma
occurring in an elderly patient. A case report and a review of
literature. Libyan J Med 2:E95–E98

33. Nasser JM (2009) Psammomatoid ossifying fibroma with second-
ary aneurysmal bone cyst of frontal sinus. Childs Nerv Syst
25:1513–1516

34. Granados R, Carrillo R, Najera L, Garcıa-Villanueva M, Patron M
(2006) Psammomatoid ossifying fibromas: immunohistochemical
analysis and differential diagnosis with psammomatous meningi-
omas of craniofacial bones. Oral Surg Oral Med Oral Pathol Oral
Radiol 101:614–619

Clin Oral Invest (2011) 15:201–207 207



Copyright of Clinical Oral Investigations is the property of Springer Science & Business Media B.V. and its

content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's

express written permission. However, users may print, download, or email articles for individual use.


