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Familial florid cemento-osseous dysplasia:  
an overview of a rare entity

Abstract:
Familial florid cemento-osseous dysplasia (FFCOD) is distinct from the sporadic variant and may often be confused with 
familial conditions presenting with lesions resembling cemento-ossifying fibromas. The current review aims to elucidate the 
FFCOD variant better and discuss distinguishing features with sporadic florid COD. A review of the literature on FFCOD 
cases using Google Scholar and PubMed was performed and summarised. A total of 11 articles with 36 patients were included 
in the current review. The clinical and radiologic presentations and the pertinent differences from the sporadic variant were 
discussed. The familial form shows advanced sclerosis and extensive distribution at a younger age, together with impacted 
teeth and bony expansion in the anterior mandible. Furthermore, distinguishing features from the most important differential 
diagnoses of other hereditary fibro-osseous conditions, including familial gigantiform cementoma (FGC), hyperparathyroidism 
jaw tumour syndrome (HP-JTS) and gnathodiaphyseal dysplasia (GDD) are discussed.
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INTRODUCTION

The latest 5th edition of  the WHO Classification 
of  Head and Neck Tumors includes (cemento)-ossifying 
fibroma, fibrous dysplasia, cemento-osseous dyspla-
sia, familial gigantiform cementoma, and segmental 
odontomaxillary dysplasia under the category of  be-
nign fibro-osseous lesions 
(BFOLs) of  the jawbones1. 
This category encompasses 
a group of  developmental 
(fibrous dysplasia), neo-
plastic (ossifying fibromas) 
and dysplastic (cemento-os-
seous dysplasia and seg-
mental odontomaxillary 
dysplasias) lesions2. These BFOLs have overlapping 
histopathologic features; therefore, clinical-radiologic 
correlation is paramount for definitive diagnosis1,3,4. 

Cemento-osseous dysplasia (COD) is the most 
common BFOL of  the jawbones, showing a strong pre-
dilection for middle-aged females of  African descent1,5. 

It is caused by the dysplastic replacement of  normal 
bone by fibrous connective tissue intermixed with min-
eralised bony spicules. The latest edition of  the WHO 
classification divided COD into variants based on their 
distribution, which includes focal, periapical and florid 
subtypes1. Focal COD remains confined to one location, 
often involving a posterior mandibular tooth, whereas 

florid COD refers to lesions 
that have multi-quadrant 
involvement. In contrast, 
periapical COD involves 
multiple teeth in the anteri-
or mandibular region.

All variants of  COD 
present with similar features 
and are often discovered 

incidentally on radiographic examination3. The lesions 
remain confined to the alveolar or tooth-bearing bone 
with a progression from radiolucent to mixed to ultimate 
radiopaque lesions with a radiolucent rim1. Due to the 
wide distribution of  florid COD, large regions of  the 
bone become sclerotic, with subsequent hypovascularity. 

Statement of  Clinical Significance
The latest WHO classification included an additional variant 
of  cemento-ossoeus dysplasia (COD), termed familial florid 
COD. This variant has a distinct presentation compared 
to sporadic florid COD and may often be confused with 
other familial conditions presenting with cemento-ossifying 
fibromas. The current review aims to elucidate this relatively 
new entity and discuss distinctive features.
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This disrupts normal haemodynamics of  bone, result-
ing in secondary simple bone cyst (SBC) formation. 
Additionally, due to the sclerotic nature of  the bone, 
secondary osteomyelitis can occur due to exposure of  
the sclerotic masses to the oral environment either via 
surgical manipulation (e.g. extraction) or physiological 
resorption of  edentulous ridges. Florid COD may pres-
ent with areas of  limited bony expansion1,4. 

The latest WHO classification was the first to 
include an additional fourth COD variant, appropriate-
ly termed familial florid COD (FFCOD)1. This variant 
has a distinct presentation compared to sporadic florid 
COD and may often be confused with familial conditions 
presenting with lesions resembling cemento-ossifying 
fibromas. These include familial gigantiform cementoma 
(FGC), hyperparathyroidism jaw tumour syndrome (HP-
JTS), and gnathodiaphyseal dysplasia (GDD)2. 

The current review aims to better elucidate the 
relatively new familial florid variant of  COD, and discuss 
distinguishing features from sporadic florid COD. A re-
view of  the literature on FFCOD cases was performed 
and summarised. Furthermore, the most important 
differential diagnoses of  other hereditary fibro-osseous 
conditions are discussed in detail. 

LITERATURE REVIEW

A review of  the published literature using Google 
Scholar and Pubmed was performed. The search terms 
included “familial florid cemento-osseous dysplasia”, 
“familial florid osseous dysplasia”, “inherited osseous 
dysplasia”, and “hereditary osseous dysplasia”. For in-
clusion in the current review, cases had to present with a 
familial history of  similar lesions and radiologic evidence 
of  lesions resembling florid COD. 

The search revealed a total number of  13 articles 
for further review. The references used in these articles 
were also accessed and evaluated. Two articles reported 
under ‘familial florid cemento-osseous dysplasia’ were 
excluded from the current review. The reported cases 
from Toffanin et al.6 had a similar radiologic appearance 
to FFCOD; however, multiple family members reported 
multiple non-traumatic bone fractures, and one patient 
had raised alkaline phosphatase levels. Considering this 
history, the symptoms could not be distinguished from 
gnathodiaphyseal dysplasia. The cases reported by 
Kucukkurt et al.7 were also excluded based on radiologic 
evaluation, with these patients presenting with multiple 
supernumerary teeth/odontomas and lesions outside 
of  the alveolar bone resembling multiple osteomas. 

The combined features likely represent cases of  Gardner 
syndrome. Therefore, a total of  11 articles consisting 
of  36 patients were included as part of  the current 
study (Table 1)8-18.

DISCUSSION

Clinical presentation
Sporadic florid COD shows a strong female pre-

dilection, with a female-to-male ratio of  up to 100:1 and 
presents at a slightly later mean age than the other COD 
variants (49.3 years)5,19. There is a strong predilection to 
occur in black patients5,19. Although lesions most com-
monly occur in the mandible, concurrent involvement of  
the maxilla may be seen in 27% of  cases5. The lesions 
are often discovered incidentally on radiographic ex-
amination3. In some cases, associated clinical signs and 
symptoms, related to secondary osteomyelitis, lead to 
the discovery of  the lesions. Secondary infection/osteo-
myelitis is commonly seen in patients with florid COD, 
being described in 59.6% of  cases. Associated swelling 
is less prevalent, but well-described in approximately 
31.6% of  cases5,19. 

Familial florid COD has a hereditary component; 
therefore, several family members may be concurrently 
affected by the disease17. It is, therefore, of  utmost im-
portance that should the familial variant be suspected, 
other family members should be encouraged to undergo 
investigative radiologic examinations. The predilection 
for females is not as strong, and male patients are affect-
ed in greater frequencies than the sporadic variant (2:1 
female-to-male ratio)17. Due to the autosomal dominant 
inheritance pattern, FFCOD may also occur in white 
population groups17. It also presents at a significantly 
younger mean age (34.5 years) compared to the sporadic 
variant17. In FFCOD, the lesions progress rapidly to the 
sclerotic phase of  the disease, resulting in multiple im-
pactions of  permanent teeth with over-retained primary 
teeth seen in roughly a third of  cases. Furthermore, 
patients often present with extraoral swelling in the 
anterior mandibular area, resulting in chin prominence. 
The lesions have a similar distribution to the sporadic 
variant, with the maxilla having a more advanced pre-
sentation. In FFCOD, the lesions are generally more 
advanced in their distribution and sclerosis than in the 
sporadic variant. Due to the earlier onset of  sclerosis, 
associated osteomyelitis is more common and may even 
occur in the maxilla. In contrast, the maxilla is relatively 
spared from osteomyelitis in the sporadic variant.
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Table 1. Characteristics of familial florid cemento-osseous dysplasia cases reported in the literature.

Author Age Sex Population Pain/
symptomatic

Impacted 
teeth

Over-retained 
primary teeth

Maxilla 
affected

Expansive 
lesions

Anterior mandibular 
expansion

Sedano 
et al.8

40 F White N N N Y Y N

NR F White N N N Y Y N

NR F White N NR NR NR NR NR

NR M White N NR NR NR NR NR

NR M White N N N NR N N

NR F White N NR NR NR NR NR

NR F White N NR NR NR NR NR

NR M White N NR NR NR NR NR

NR M White N NR NR NR NR NR

Musella 
et al.9 

33 F White N N N Y N N

71 F White Y N N Y Y N

Thakkar 
et al.10

61 F Black N N N Y N N

34 M Black N N N N N N

30 F Black N N N N N N

26 F Black N N N N N N

Coleman 
et al.11 

32 F Black Y Y Y Y Y Y

13 M Black N N N NR N Y

9 F Black N Y Y Y Y Y

Hatori 
et al.12

29 F Asian Y N N Y Y N

62 M Asian Y N N Y Y N

Srivastava 
et al.13

NR F Asian Y N N Y Y N

18 M Asian N Y Y Y Y N

Sim et al.14

49 F Asian Y N N Y Y N

21 F Asian N N N Y Y N

21 F Asian N N N Y Y N

Thorawat 
et al.15

24 F Black Y Y Y Y Y N

45 F Black N Y Y Y Y N

Lv et al.16

49 M Asian Y Y N Y Y N

NR M Asian N N N Y Y N

NR M Asian N NR NR NR NR NR

NR F Asian Y NR NR NR NR NR

Nel et al.17

58 F Black Y Y N Y Y Y

18 F Black N Y Y Y Y Y

21 M Black Y Y Y Y Y Y

Smit 
et al.18

34 F Black Y N N Y Y Y

31 F Black Y Y Y Y Y Y

Total Mean age =
34.54

24F:12M
(2:1)

11Asian
14 Black
11 White

13/36
(36%)

10/28
(36%)

8/28
(29%)

23/26
(88%)

21/28
(75%)

8/28
(29%)

M: male; F: female; Y: yes; N: No; NR: not reported.

Radiologic presentation
Sporadic florid COD presents with lesions limited 

to the alveolar bone, located above the inferior alveolar 
nerve canal in the mandible. The lesions present initially 
as radiolucent with progression to mixed density and 

ultimately sclerotic masses surrounded by a thin radio-
lucent rim19. Lesions in close proximity may coalesce to 
form larger sclerotic masses (Figure 1). There may be an 
associated but separate well-defined radiolucency, in cas-
es with SBC formation (Figure 2). Radiologic widening 
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or accentuation of  the surrounding radiolucent rim 
may occur with secondary osteomyelitis (Figure 3). 
There may be slight expansion of  the affected region 
which may become more pronounced when SBC or os-
teomyelitis accompanies these lesions. 

Familial florid COD has differing radiologic 
presentations from the sporadic variant. Firstly, the 
expansion in the anterior mandibular region is more pro-
nounced (Figure 4). The lesions are more extensive, with 
advanced involvement of  the maxilla. The lesions often 
undergo sclerosis at a much earlier age. These unique 
features explain why FFCOD is often seen with asso-
ciated impacted teeth and over-retained primary teeth, 
findings not seen in the sporadic variant (except for 
impacted third molars)7. Due to the earlier sclerosis, 
higher rates of  osteomyelitis occur17. FFCOD  cases 
often have radiologic signs of  expansion, resulting in 
displacement of  the inferior alveolar nerve canal or 
maxillary sinuses. 

Histopathologic findings
BFOLs of  the jaws share similar, overlapping 

histopathologic features. Regardless of  the variant, COD 
is generally submitted as gritty tan-brown fragments. 
This contrasts with COF, in which the peripheral cir-
cumscription allows surgical enucleation or ‘shelling-out’ 

of  the neoplasm. The well-circumscribed mass appears 
yellow-to-tan mass with a gritty texture on sectioning1,3. 

The histopathologic features of  COD, regardless 
of  the variant, are similar. COD consists of  a highly 
vascular collagenised stroma with a plump spindle cell 
component that varies in cellularity. This vascular stro-
ma, paired with the fragmented nature of  the submitted 
specimens, aids in distinguishing COD from COF. As the 
lesion evolves, variably sized woven and cementum-like 
bone fragments appear. Osteoblastic rimming is usually 
limited. In the mature, late stage of  the disease, COD 
comprises of  dense sclerotic bone with minimal inter-
vening marrow spaces1,3,20. The familial variant of  florid 
COD presents with similar histological findings to COD 
and distinction is made on clinical and radiologic grounds.

Figure 1. Florid cemento-osseous dysplasia showing coalescing 
sclerotic lesions with a radiolucent rim affecting all four quadrants.

Figure 2. Florid cemento-osseous dysplasia with simple bone cyst 
formation in the right mandible.

Figure 3. Florid cemento-osseous dysplasia with secondary osteo-
myelitis affecting most of the mandible following extraction of the 
right first mandibular molar 2 years ago. The expansion or widening 
of the radiolucent rim is seen as a sign of osteomyelitis. On CBCT 
imaging (insert), there is a slight bony expansion involving the left 
mandible, with a more pronounced expansion seen on the right side 
due to secondary infection.

Figure 4. Presentation of familial florid cemento-osseous dysplasia 
with more advanced sclerosis seen in the mandible and maxilla con-
fined to alveolar bone. The expansive lesions can be appreciated by 
displacement of the maxillary sinus and inferior alveolar nerve as 
well as prominence of the mental region. There are multiple teeth 
impactions and over-retained primary teeth.
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Differential diagnosis
The expansive areas in cases of  FFCOD may 

be mistaken for cemento-ossifying fibromas (COFs), 
should the background disease not be appreciated3. 
This makes distinguishing between FFCOD and genetic 
conditions with multiple associated COF-like lesions 
significant. These include HPT-JTS, FGC and GDD21. 
These conditions are primarily inherited in an autosomal 
dominant fashion, and are distinguished via their unique 
clinical features.

HPT-JTS is a syndrome resulting from a muta-
tion of  the CDC73 (HRPT2) tumour suppressor gene 
located on chromosome 122. In this condition, patients 
have associated hyperparathyroidism with multiple 
parathyroid adenomas. The intrabony jaw lesions are 
indistinguishable from COFs; however, their multifocal 
distribution differs from sporadic COFs21. 

As the word ‘gigantiform’ implies, the intrabony 
lesions in FGC reach considerable sizes at a young age. 
Contrary to the name, this condition may be inherited 
or occur sporadically23. They often have multi-quadrant 
involvement of  large, expansive lesions resembling 
COFs. The lesions usually present between 11-13 years 
of  age, with a period of  rapid growth noted between 
14-16 years24. Only the jaw bones are affected in these 
patients, with no other extragnathic manifestations re-
ported25. Unfortunately, a degree of  ambiguity exists, 
as some authors report a history of  long bone fractures 
without bowing23. Mutations in the ANO5 gene, also 
termed GDD1, have been reported in cases of  FGC, 
but not florid COD patients23. However, with the com-
bination of  various bone fractures, the question arises 
whether the patients in this study were better suited 
under a diagnosis of  GDD. An allelic ANO5 gene mu-
tation (p.C356W) has also been identified in FFCOD 
patients, with no long bone fracture or other skeletal 
abnormalities noted in these patients16. The term ex-
pansive COD has been recommended to replace FGC as 
an entity, as not all cases have a hereditary component. 
However, many of  these cases were reported in associ-
ation with florid COD, and therefore, the possibility of  
FFCOD should also be considered26. 

GDD is a condition whereby extragnathic symp-
toms of  brittle bones with associated long bone fractures 
have been reported in combination with COF-like lesions 
of  the jaws. Mutations in the ANO5 gene, or GDD1 gene, 
have also been implemented in the pathogenesis of  this 
condition23,27. Due to the overlapping clinical features 
and genetic associations between GDD and FGC, many 
reports have been erroneously attributed to one entity 

that may be better suited under the other. The distinction 
between entities likely revolves around extragnathic 
presentations. However, some authors suggest that there 
may be various presentations of  the same entity23. 

Due to the considerable overlap and resultant 
confusion between FFCOD, FGC and GDD in the liter-
ature, El-Mofty21 suggested overriding principles to aid 
in disease distinction until further comparative studies 
have been conducted. This includes the fact that FFCOD 
presents with an inherited and more advanced form of  
sporadic florid COD. FGC is a condition limited to the 
jawbones with extensive expanding COF-like lesions. 
In contrast, GDD has similar jaw lesions with extrag-
nathic presentations of  multiple long bone fractures.

Treatment
Treatment of  FFCOD does not differ from the 

sporadic variants and is based primarily on the preven-
tion of  osteomyelitis through preservation of  teeth and 
patient education. Due to the advanced sclerosis seen at 
a younger age in FFCOD, osteomyelitis results in signif-
icant morbidity17. In cases where surgical intervention is 
inevitable, such as teeth extraction, hyperbaric oxygen 
treatment6,9 and prophylactic antibiotic treatment9,12 have 
been used with varying degrees of  success. Removing the 
sclerotic bony masses to reach normal bone has also been 
reported17. However, the wide distribution of  lesions in 
the condition may result in extensive loss of  bone volume. 

CONCLUSION

There are differences in the presentation of  FF-
COD that help distinguish it from the sporadic variant of  
florid COD. Detailed radiologic examinations will high-
light more advanced sclerosis and extensive distribution 
at a younger age. Multiple impactions with over-retained 
primary teeth are seen in the familial variant, which is 
not noted in sporadic cases. Although minimal bony 
expansion may accompany the sporadic variant of  florid 
COD, FFCOD lesions show more advanced bony expan-
sion, typically resulting in a prominent mental region. 

AUTHORS’ CONTRIBUTIONS

CS: Conceptualization, Investigation, Methodology, 
Writing – original draft. LR: Investigation, Methodol-
ogy, Writing – review & editing. NRG: Investigation, 
Methodology, Writing – review & editing. FPF: Inves-
tigation, Project administration, Supervision, Writing 
– review & editing.



Journal of Oral Diagnosis 2024

6

CONFLICT OF INTEREST STATEMENT

Funding: This research did not receive any specific 
grant from funding agencies in the public, commercial, 
or not-for-profit sectors.
Competing interests: The authors have no relevant 
financial or non-financial interests to disclose.
Ethics approval: All procedures followed the ethical 
standards of  the Helsinki Declaration of  1975, as re-
vised in 2008.

REFERENCES

	 1.	Odell EW. Chapter 7: Odontogenic and maxillofacial bone 
tumours. In: World Health Organization Classification of 
Tumours Editorial Board. Head and neck tumours. 5th ed. 
Lyon: International Agency for Research on Cancer; 2024.

	 2.	Vered M, Wright JM. Update from the 5th Edition of the World 
Health Organization Classification of Head and Neck Tumors: 
odontogenic and maxillofacial bone tumours. Head Neck Pathol. 
2022;16(1):63-75. https://doi.org/10.1007/s12105-021-01404-7 

	 3.	Crane H, Walsh H, Hunter KD. Fibro-osseous lesions of 
the jaws. Diagn Histopathol. 2024;30(3):170-8. https://doi.
org/10.1016/j.mpdhp.2023.12.004 

	 4.	Soluk-Tekkesin M, Sinanoglu A, Selvi F, Karabas HC, Aksakalli 
N. The importance of clinical and radiological findings for the 
definitive histopathologic diagnosis of benign fibro-osseous 
lesions of the jaws: study of 276 cases. J Stomatol Oral 
Maxillofac Surg. 2022;123(3):364-71. https://doi.org/10.1016/j.
jormas.2021.04.008 

	 5.	Kato CNAO, Nunes LFM, Chalub LLFH, Etges A, Silva TA, 
Mesquita RA. Retrospective study of 383 cases of fibro-osseous 
lesions of the jaws. J Oral Maxillofac Surg. 2018;76(11):2348-
59. https://doi.org/10.1016/j.joms.2018.04.037 

	 6.	Toffanin A, Benetti R, Manconi R. Familial florid cemento-
osseous dysplasia : a case report. J Oral Maxillofac Surg. 
2000;58(12):1440-6. https://doi.org/10.1053/joms.2000.16638 

	 7.	Kucukkurt S, Rzayev S, Baris E, Atac MS. Familial florid osseous 
dysplasia : a report with review of the literature. BMJ Case Rep. 
2016;bcr2015214162. https://doi.org/10.1136/bcr-2015-214162 

	 8.	Sedano HO, Kuba R, Gorlin RJ. Autosomal dominant cemental 
dysplasia. Oral Surg Oral Med Oral Pathol. 1982;54(6):642-6. 
https://doi.org/10.1016/0030-4220(82)90078-0 

	 9.	Musella AE, Slater LJ. Familial florid osseous dysplasia : a case 
report. J Oral Maxillofac Surg. 1989;47(6):636-40. https://doi.
org/10.1016/S0278-2391(89)80083-7 

10.	Thakkar NS, Horner K, Sloan P. Familial occurrence of 
periapical cemental dysplasia. Virchows Arch A Pathol Anat 
Histopathol. 1993;423(3):233-6. https://doi.org/10.1007/
BF01614776 

11.	Coleman H, Altini M, Kieser J, Nissenbaum M. Familial florid 
cemento-osseous dysplasia--a case report and review of the 
literature. J Dent Assoc S Afr. 1996;51(12):766-70. PMID: 
9462035.

12.	Hatori M, Ito I, Tachikawa T, Nagumo M. Familial florid 
cemento-osseous dysplasia. J Oral Maxillofac Surg Med 
Pathol. 2003;15(2):135-7. https://doi.org/10.1016/S0915-
6992(03)80022-5 

13.	Srivastava A, Agarwal R, Soni R, Sachan A, Shivakumar GC, 
Chaturvedi TP. Familial florid cemento-osseous dysplasia : 
a rare manifestation in an Indian family. Case Rep Dent. 
2012;2012:574125. https://doi.org/10.1155/2012/574125 

14.	Sim YC, Bakhshalian N, Lee JH, Ahn KM. Familial florid 
cemento-osseous dysplasia in mother and her identical 
twins : a report with review of the literatures. Oral Surg. 
2014;7(4):239-44. https://doi.orh/10.1111/ors.12082 

15.	Thorawat A, Kalkur C, Naikmasur VG, Tarakji B. Familial 
florid cemento-osseous dysplasia--case report and review 
of literature. Clin Case Rep. 2015;3(12):1034-7. https://doi.
org/10.1002/ccr3.426 

16.	Lv M, You G, Wang J, Fu Q, Gupta A, Li J, et al. Identification 
of a novel ANO5 missense mutation in a Chinese family with 
familial florid osseous dysplasia. J Hum Genet. 2019;64(7):599-
607. https://doi.org/10.1038/s10038-019-0601-9 

17.	Nel C, Yakoob Z, Schouwstra CM, van Heerden WF. 
Familial florid cemento-osseous dysplasia: a report of three 
cases and review of the literature. Dentomaxillofac Radiol. 
2021;50(1):20190486. https://doi.org/10.1259/dmfr.20190486 

18.	Smit C, Yakoob Z. Maxillofacial radiology 199. S Afr Dent J. 
2022;77(4):240-1. https://doi.org/10.17159/2519-0105/2022/
v77no4a9 

19.	Pereira DL, Pires FR, Lopes MA, Carlos R, Wright JM, Patel P, 
et al. Clinical, demographic, and radiographic analysis of 82 
patients affected by florid osseous dysplasia: an international 
collaborative study. Oral Surg Oral Med Oral Pathol Oral Radiol. 
2016;122(2):250-7. https://doi.org/10.1016/j.oooo.2016.04.013 

20.	Yin J, Belogrivtseva Y, Lazim A, Amer S, Zenezan D, Kuklani 
R, et  al. Comparative study of cemento-ossifying fibroma 
and focal cemento-osseous dysplasia in the jaw – 15 year 
retrospective inquiry and literature review. Hum Pathol Rep. 
2024;37:300748. https://doi.org/10.1016/j.hpr.2024.300748 

21.	El-Mofty SK. Fibro-osseous lesions of the craniofacial skeleton: 
an update. Head Neck Pathol. 2014;8(4):432-44. https://doi.
org/10.1007/s12105-014-0590-0 

22.	Woodard GE, Lin L, Zhang JH, Agarwal SK, Marx SJ, Simonds 
WF. Parafibromin, product of the hyperparathyroidism-jaw 
tumor syndrome gene HRPT2, regulates cyclin D1/PRAD1 
expression. Oncogene. 2005;24(7):1272-6. https://doi.
org/10.1038/sj.onc.1208274 

23.	Zhou Z, Zhang Y, Zhu L, Cui Y, Gao Y, Zhou C. Familial 
gigantiform cementoma with recurrent ANO5 p.Cys356Tyr 
mutations: clinicopathological and genetic study with 
literature review. Mol Genet Genomic Med. 2024;12(1):e2277. 
https://doi.org/10.1002/mgg3.2277 

24.	Wang HW, Yu M, Qin XJ, Zhang CP. Familial gigantiform 
cementoma: distinctive clinical features of a large Chinese 
pedigree. Br J Oral Maxillofac Surg. 2015;53(1):83-5. https://
doi.org/10.1016/j.bjoms.2014.09.013 

25.	Eversole R, Su L, ElMofty S. Benign fibro-osseous lesions 
of the craniofacial complex. A review. Head Neck Pathol. 
2008;2(3):177-202. https://doi.org/10.1007/s12105-008-0057-2 

26.	Raubenheimer EJ, Noffke CE, Boy SC. Osseous dysplasia with 
gross jaw expansion : a review of 18 lesions. Head Neck Pathol. 
2016;10(4):437-43. https://doi.org/10.1007/s12105-016-0720-y 

27.	Tsutsumi S, Kamata N, Vokes TJ, Maruoka Y, Nakakuki 
K, Enomoto S, et  al. The novel gene encoding a putative 
transmembrane protein is mutated in gnathodiaphyseal 
dysplasia (GDD). Am J Hum Genet. 2004;74(6):1255-61. 
https://doi.org/10.1086/421527 

https://doi.org/10.1007/s12105-021-01404-7
https://doi.org/10.1016/j.mpdhp.2023.12.004
https://doi.org/10.1016/j.mpdhp.2023.12.004
https://doi.org/10.1016/j.jormas.2021.04.008
https://doi.org/10.1016/j.jormas.2021.04.008
https://doi.org/10.1016/j.joms.2018.04.037
https://doi.org/10.1053/joms.2000.16638
https://doi.org/10.1136/bcr-2015-214162
https://doi.org/10.1016/0030-4220(82)90078-0
https://doi.org/10.1016/S0278-2391(89)80083-7
https://doi.org/10.1016/S0278-2391(89)80083-7
https://doi.org/10.1007/BF01614776
https://doi.org/10.1007/BF01614776
https://doi.org/10.1016/S0915-6992(03)80022-5
https://doi.org/10.1016/S0915-6992(03)80022-5
https://doi.org/10.1155/2012/574125
https://doi.orh/10.1111/ors.12082
https://doi.org/10.1002/ccr3.426
https://doi.org/10.1002/ccr3.426
https://doi.org/10.1038/s10038-019-0601-9
https://doi.org/10.1259/dmfr.20190486
https://doi.org/10.17159/2519-0105/2022/v77no4a9
https://doi.org/10.17159/2519-0105/2022/v77no4a9
https://doi.org/10.1016/j.oooo.2016.04.013
https://doi.org/10.1016/j.hpr.2024.300748
https://doi.org/10.1007/s12105-014-0590-0
https://doi.org/10.1007/s12105-014-0590-0
https://doi.org/10.1038/sj.onc.1208274
https://doi.org/10.1038/sj.onc.1208274
https://doi.org/10.1002/mgg3.2277
https://doi.org/10.1016/j.bjoms.2014.09.013
https://doi.org/10.1016/j.bjoms.2014.09.013
https://doi.org/10.1007/s12105-008-0057-2
https://doi.org/10.1007/s12105-016-0720-y
https://doi.org/10.1086/421527

