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Fibrous dysplasia in the alveolar crest i

of edentulous site and the curettage for future
implant placement: a case report
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Abstract

Background Fibrous dysplasia (FD) is a self-limiting benign disease with slow progression in which the normal bone
is replaced by dysplastic fibrous tissue. The craniofacial skeleton is one of the most commonly affected areas, and it
can create unique challenges in dental implant therapy. This case aims to report an unusual presentation of FD local-
ized in the alveolar crest bone of the edentulous site, causing special obstacles to implant placement, and provide

a diagnostic and treatment process that may be referenced.

Case presentation A 32-year-old female patient presented with an abnormal expansion of the alveolar crest

on the edentulous site of the mandibular first molar, which caused insufficient inter-arch space and pseudo-pocket
in the adjacent teeth, previous medical history of residual root that existed for many years before tooth extrac-

tion was identified retrospectively. FD was diagnosed by the clinical, radiographic, and pathological examination,
and the curettage was performed to remove abnormal bone tissue and obtain adequate restorative space for fur-
ther implant therapy. This intervention was followed by histologically confirmed healing and successfully integrated
implant placement.

Conclusion We described an unreported pathogenic site of FD that occurred at the alveolar ridge of the edentulous
site, which ended up with satisfactory oral implant rehabilitation through 5-year sequential diagnosis and treatment.
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Background

Fibrous dysplasia (FD) is a genetically based disease
with mutations in the gene GNSA I, creating expansile
fibro-osseous lesions filled with abnormally proliferat-
ing osteoprogenitor cells [1]. FD can occur in one bone
(monostotic, MFD), several bones (polyostotic, PFD),
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and in combination with hyperfunctioning endocrinopa-
thies and skin hyperpigmentation (McCune-Albright
Syndrome) [2, 3]. The incidence of FD/MAS was 3.6 per 1
000 000 person-years, and most diagnoses were between
the ages of 11 and 20 years [4]. The clinical presentation
of FD varies from slow and benign-growing mass lesions
and deformities to malignant bony matrix transforma-
tion [3]. The most common locations of FD are the rib,
skull, and femur. This disease’s inducing factors may be
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related to trauma, infection, endocrine dysfunction, or
local blood circulation disorders caused by specific rea-
sons [1, 3].

Histopathological features of FD are composed of
abnormal fibrous tissue interspersed between dysplastic
and disorganized bone trabecula [5]. A typical FD lesion
appears as an area of radiolucent ground glass [6]. How-
ever, craniofacial FD typically demonstrates radiographic
patterns virtually indistinguishable from other bone tis-
sue [7], making it difficult for clinical diagnosis. The diag-
nosis of FD usually requires a combination of clinical,
radiographic, and pathologic examination.

The latest WHO 2022 classification of Head and Neck
Tumors advised new ideas for treating FD, including
surgery and medication [8]. Bisphosphonates are clas-
sically used for drug treatment; studies showed that
pamidronate or zoledronate could result in pain control
[2, 9, 10], while a more aggressive method, like surgi-
cal excision of the entire affected area, is recommended
when the lesion is extensive or unfavorable for subse-
quent prognosis [11, 12].

The adverse effects of FD on maxillofacial bones
have been widely reported [10, 13]. Nevertheless, to
our knowledge, literature reports have not so far docu-
mented how to conduct initial diagnosis and treatment
when FD occurs at the alveolar crest of the edentulous
site, requiring subsequent implant treatment to recon-
struct occlusal function. The purpose of this case report
is to provide an updated situation with the incriminated
interocclusal space and periodontal diseases in the adja-
cent tooth, provide diagnosis and treatment modality for
ED on the alveolar crest of the edentulous site in future
implant placement, and discuss potential stimulating fac-
tors about this rare pathogenic site.
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A written informed consent was obtained from the
patient, which was approved by the Ethical Committee of
the Affiliated Stomatology Hospital of Guangzhou Medi-
cal University (LCYJ2023017).

Case presentation
In November 2018, a 32-year-old female patient who
was referred to the department of oral implantology by
an orthodontist requesting implant therapy presented
with abnormal expansion of the alveolar crest on the
edentulous site of the mandibular first molar (Fig. 1a).
The lesion was about 1 cmXx1 cmX1 cm sitting on the
buccal side of alveolar bone between teeth #45 and #47
(FDI tooth-numbering system). Concomitantly, the adja-
cent teeth #47 and #45 showed pseudo-pocket in the
proximal region of the edentulous site, with a probing
depth of approximately 12 mm and bleeding on prob-
ing (Fig. 1b). This situation caused inadequate restora-
tive space and obstacles for future implant placement.
The cone-beam computed tomography (CBCT) was per-
formed to detect the disorder, which revealed an approxi-
mate 14 mmXx10 mmx10 mm indistinct ground-glass
lesion (Fig. 1c, d). The previous medical history can be
traced back to orthodontic treatment in 2015, and #46
had a residual root that existed for many years before the
request for tooth extraction by the orthodontist (Fig. 1e,
f).

In addition, this patient had no mental disease, other
systemic disease, or family history of the similar disease.

In January 2019, the patient was informed that a
biopsy was needed to determine the final diagnosis,
and written information was obtained. The biopsy was
performed (Fig. 2a) under local anesthesia with 4%
ArtiCaine (Prima Caine Adrenaline, Produits Dentaires

Fig. 1 The clinical and radiographic views of the bone expansion in alveolar crest of edentulous site. a The buccal view presented with inadequate
inter-arch space, which was caused by lesion bone extend, then the keratinized mucosa was normal. b The pseudo-pocket of the adjacent

tooth and bleeding on probing of #47. ¢, d The radiographic views at initial diagnosis with the ground-glass bone of blurred boundaries. e, f The
retrospective radiographic record of preoperative tooth extraction in 2015 with the residual root of #46 that existed for many years
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Fig. 2 Management of the FD in the alveolar crest of the edentulous site. a, b The occlusal view of the lesion area. The FD in the alveolar crest,
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the fibrous tissue can be seen inside the bone tissue, and pathological biopsy tissue was obtained by piezoelectric osteotomy. ¢, d The occlusal
view of soft fibrotic bone tissue and curettage of pathological bone tissue using piezoelectric osteotomy. e, f The occlusal and buccal view
of the healed lesion area. Uneventful healing and the recovery of interocclusal space. g, h The occlusal view of the healed lesion area. Intact

and normal cortical bone texture

Pierre Rolland, France). Pathological biopsy tissue
obtained for the pathological evaluation was prepared
by piezoelectric osteotomy at the alveolar crest of #46
(Fig. 2b). The pathological sections stained with hema-
toxylin—eosin staining (HE), histopathological features
of FD could be seen which consist of fibrous tissue
interspersed between bone trabeculae, the amount of
bone within lesions was quite variable, trabeculae are
dysplastic, non-stress oriented, and appear disorgan-
ized. HE sections, both in low and high power, showed
irregular and discontinuous trabeculae within a fibrous
stroma, demonstrating the unhealthy dysplastic bone
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(Fig. 3a, b). Finally, the FD was confirmed radiographi-
cally and pathologically.

In July 2019, the complete curettage by piezoelectric
osteotomy was utilized to remove the pathological tis-
sue of fibrous disorder represented by hypomineralized
and soft bone (Fig. 2¢, d). After a 1-year recovery, bone
healing and healthy soft tissue were achieved around #46,
providing suitable conditions and interocclusal space for
successive implant treatment (Fig. 2e, f). The follow-up
CBCT was uneventful, and the biopsy was performed
again to confirm the healing state of the disease in August
2021 (Fig. 2g, h). Fortunately, the HE staining results

Fig. 3 Hematoxylin—eosin staining of the bone tissue. a, b The first HE staining showed irregular, discontinuous trabeculae within fibrous
trabeculae. ¢, d The second HE staining showed well-vascularized and normally structured bone without irregular fibrous tissue
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of the restorative section showed the disappearance of
abnormally fibrotic bone trabeculae and the appearance
of vascularized bone marrow cavities of normal bone tis-
sue (Fig. 3¢, d).

In May 2023, the CBCT re-examination was performed
as part of the preoperative assessment for the implant
treatment. The bone volume was adequate, and the bone
density was classified as Type II. Then, a dental implant
(4.8 mm in diameter, 10 mm in length, wide neck; Strau-
mann, Institute Straumann AG, Basel, Switzerland) was
placed in a site which was previously impossible. The
implant achieved both well primary and secondary sta-
bility (Fig. 4b-d). Prosthesis delivery was completed three
months after implant placement (Fig. 4e, f). At the one-
year follow-up (Fig. 4g, h), the periapical X-ray confirmed
stable marginal bone levels.

Discussion

From the diagnosis of FD, removal of lesions, creation of
restorative space, remodeling of bone tissue, to the suc-
cessful osseointegration of implant, the following points
are worth discussing in this case report.

Fibrous dysplasia is a rare complex disorder leading
to fractures, deformities, pain, and functional impair-
ment. Osseous changes in FD are characterized by the
replacement and distortion of normal bone with poorly
organized, structurally unsound, fibrous tissue [1]. FD
can be classified as monostotic FD, polyostotic FD, and
McCune-Albright syndrome associated with skin hyper-
pigmentation and endocrine hyperactivity [1, 3, 5]. A
combination of clinical, radiographic, and pathologic
evaluations is recommended for the diagnosis of FD.

Implant placement

Fig. 4 Implant placement and restoration. a the coronal cross-sectional CBCT slice through the center of the lesion area. Postoperative

(a. left) versus preoperative (a. right) demonstrated the complete removal of previously abnormal bone fibrous tissue. b, ¢, d The occlusal

view of the healed lesion area. After flap elevation, normal cortical bone provided decent primary stability of the implant. e The buccal view

of the restoration. lllustration of the prosthetic delivery 3 months (2023-09-13) postoperative implant placement. f Periapical X-ray showed ideal
osseointegration. g The buccal view of restoration. lllustration of the prosthetic delivery 1-year follow-up (2024-09-01). h Periapical X-ray showed
stable marginal bone levels
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In this case, we confirmed the monostotic FD, which is
localized in the alveolar crest bone.

According to existing studies, the lesion area of cranio-
facial FD usually occurs in the jawbone [14, 15]. However,
only the edentulous alveolar crest bone was invaded in
our case. Reviewing the patient’s medical records 8 years
before tooth extraction, we noted that the #46 resid-
ual roots had existed for many years. Based on the evi-
dence in the present case, we hypothesize that long-term
chronic infection or inflammation stimuli of residual
roots in #46 may have plausibly resulted in the occur-
rence of FD localized in the alveolar crest bone in these
special circumstances. This suggests that residual roots
must be removed promptly to avoid long-term adverse
stimuli leading to more serious consequences. Besides,
what needs to be declared is that the etiopathogenesis
and inducing factors of FD still need further research; a
direct causal relationship between FD and inflammation
stimuli by residual root can certainly not be established
based on this solitary case report so far.

Currently, surgery and drug treatment are often used
in clinical practice for common craniofacial FD [5, 8,
16]. However, unlike FD in the jawbone, which tended
to adopt a conservative treatment strategy, the pres-
ence of FD on the alveolar crest bone directly affects
implant treatment. The dental implant management of
patients with craniofacial FD is challenging because the
complication features of FD have been poorly charac-
terized. Meanwhile, whether the osseointegration of
the implant is affected and whether it’s easier to induce
peri-implant inflammation by FD have not been veri-
fied. The cases where the lesion is asymptomatic and
does not cause deformities or functional impairment

Implant restoration

-
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should be monitored. Although successful cases had
been reported to discuss the direct implant placement
in the lesion area of FD [17], there was no clear evalua-
tion and long-term follow-up on the healthy histologi-
cal status of the osseointegration on the implant. It is
necessary to mention that whether there is an increased
risk of implant failure is unclear based on the limited
literature. There is also the concern that osteomyeli-
tis may occur in the setting of a failed implant [11]. In
addition, it was demonstrated that the increased levels
of interleukin-6 may be responsible for the increased
bone resorption in FD of animal model [18]. The surgi-
cal indication is when the lesion is extensive, and the
symptoms significantly affect the quality of life or when
there is a risk of osteogenic sarcoma [19]. Some reports
indicated that dentists choose to avoid or remove the
ED lesion area before undergoing implant treatment in
the clinic [11, 20].

Through literature review and comparison with clini-
cal guidelines of common craniofacial FD [11] Previ-
ous studies shown that fibrous tissue would adversely
stimulate the implant’s long-term stability and should
be obliterated [21]. Meanwhile, the healthy bone should
be maintained for the following implant process. We
chose a piezoelectric osteotomy, which can offer a
safe,accurate, and minimally invasive method of per-
forming alveolar crest bone osteotomy and cause fewer
comminuted fractures than conventional osteotomy
techniques [22, 23]. Meanwhile, the patient’s alveolar
bone underwent decent remodeling during the oste-
otomy surgery without bone augmentation. This is dif-
ferent from the previous study [24], which executed
box osteotomy and simultaneous bone grafting of the
alveolar bone in the craniofacial FD lesion area before
implant surgery. Due to the positive outcomes observed
over time in our case, using minimally invasive tech-
niques to reshape the alveolar bone and thoroughly
eliminate fibrous tissue may assist as a suitable pre-
implant surgical approach for patients with craniofacial
FD. However, additional cases and extended follow-up
periods are required for justification.

In the present case, the patient healed with nor-
mal and vascularized bone before undergoing implant
placement. Fortunately, due to the limited area of FD
lesions that occurred on the alveolar crest bone, there
was no recurrence after 1-year follow-up after curet-
tage, and the implant therapy was successfully per-
formed after 5-year clinical management. However,
regular follow-up is needed, and further experimental
mechanism study of this localized FD in the alveolar
crest through molecular biology, animal experiments,
and epidemiological investigations is limited in this
case.
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Conclusions

To our knowledge, this is the first case to describe a
localized FD in alveolar crest bone of a complex situ-
ation where the periodontium of adjacent teeth and
interocclusal space were all involved, providing a treat-
ment modality including the curettage surgery by
minimally invasive piezoelectric osteotomy with proof
of recovery by clinical, radiographic and histological
examination, followed by the ideal osseointegration of
implant ultimately.

Abbreviations

FD Fibrous dysplasia

CBCT  The cone-beam computed tomography
WHO  World Health Organization
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