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Bisphosphonate-Related Osteonecrosis in a Patient with Florid 
Cemento-Osseous Dysplasia
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Florid cemento-osseous dysplasia (FCOD) is benign, non-neoplastic lesion characterized by 
multiple sclerosing masses. Cases of bisphosphonate-related osteonecrosis in FCOD have 
been rarely reported. we present the patient had multiple osteonecrosis with FCOD in the 
jaw that occurred after receiving bisphosphonates for eight years due to osteoporosis This 
report discussed the importance of evaluation of the bone disease in the jaw before bisphos-
phonate treatment and periodic follow-up. 
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INTRODUCTION

Benign fibro-osseous lesions refer to a group of states 

characterized by replacing the normal bone with a fi-

brous connective tissue that shares the same basic evolu-

tive mechanism and becomes gradually mineralized [1]. 

Among them, cemento-osseous dysplasia (COD) of the jaws 

originates as a periodontal ligament element and is a fairly 

common lesion [2], and COD is still a controversial term 

[3]. According to the latest (4th) edition of the World Health 

Organization (WHO) classification of head and neck tumors 

(2017) [3], WHO renames back to the terminology COD, to 

accept them as odontogenic with an origin in the periodon-

tal ligament. There are three categories: periapical COD, fo-

cal COD, and florid COD (FCOD) [3].

FCOD is characterized by multiple sclerosing masses only 

in jaws, which is described as a benign, non-neoplastic le-

sion [2]. The word ‘florid’ was introduced to describe the 

extensive, widespread manifestations in the jaws [4]. The 

classical FCOD has histologically dense, highly mineralized 

characteristics and appears almost acellular cemento-osse-

ous tissue [5]. Clinically, these multiple lesions are often as-

ymptomatic and can appear as incidental radiological find-

ings [6]. So the disease may exist for many years without 

symptoms [6]. Radiologically, lesions have radiolucent mar-

gins with varying degrees of opacity around sclerotic mass 

[5,6]. The disease has self-limiting characteristics, affects 

only the alveolar processes, and is independent of teeth [6]. 

FCOD tends to occur predominantly in middle-aged black 

women [6]. The disease is prone to secondary infections 

when exposed to oral pathogens due to the dense sclerotic 

hypovascular characteristic, which is difficult to manage [7]. 

So extensive surgical debridement may be required [7]. 

There are two treatments to manage FCOD. It is recom-

mended that asymptomatic patients be observed without 

surgical intervention. Symptoms usually occur by expos-

ing a sclerotic mass to the oral cavity, so biopsy or surgical 

extraction of teeth in the affected area should be avoided. 

No invasive treatment should be performed in asymptom-

atic lesions. If there are no clinical signs, reevaluation with 
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panoramic imaging is adequate once every 2 or 3 years. 

If new signs or symptoms are observed, examination with 

dental computed tomography (CT) imaging should be con-

sidered. Chronic inflammation and infection appear within 

dense mineralized tissue, making it more difficult to man-

age the symptomatic patients. These infections are known 

to be difficult to eradicate and often require extensive sur-

gical debridement and saucerization. Although antibiotic 

therapy can be helpful in FCOD, it is often ineffective be-

cause the involved area is composed of dense mineralized 

tissue that is not well perfused [7-9].

Cases of infected FCOD have been rarely reported, es-

pecially bisphosphonate-related osteonecrosis in FCOD. In 

this rare case, we reported the patient with FCOD who pre-

sented multiple osteonecrosis that occurred after receiving 

bisphosphonates for eight years due to osteoporosis. This 

study was conducted in accordance with the principles of 

the Declaration of Helsinki, and patient provided written in-

formed consent.

CASE REPORT

A 60-year-old female patient was referred with a chief 

complaint of pain and pus discharge in the left posterior 

mandible over the past two months. She had diabetes mel-

litus, anemia, hypothyroidism, and osteoporosis. The pa-

tient was diagnosed asymptomatic FCOD with multiple dif-

fuse densely sclerotic lesions confused with roots based on 

the clinical and radiographic findings before six years (Fig. 

1). Further treatments were not planned, periodic follow-

up was lost for six years. When the patient returned to the 

hospital six years later, the patient presented that she had 

been taking risedronate monthly for eight years to treat 

osteoporosis. 

Intraoral examination revealed severe gingival swell-

ing, exposure of alveolar bone, and yellow, thick purulent 

discharge. 

In cone-beam CT and panoramic radiographs, a wide 

range of lobulated dense mixed radiopaque-radiolucent le-

sions were observed throughout the right maxilla and left 

mandible (Fig. 2). The lesions included the right first and 

second molars in the maxilla (Fig. 3A), and continued from 

the left second premolar to the third molar in the mandible 

(Fig. 3B). The sclerotic lesions which were not separated and 

connected like cotton-wool were surrounded by wide osteo-

lytic radiolucent lesions. The roots involved in the lesions 

were confused without resorption. The destruction of the 

alveolar bone without expansion was extended just above 

the inferior alveolar canal, but there were fortunately not 

interruptions of the canal. The alkaline phosphatase level 

(50 units/L) and white blood cell count (5.14×103/μL) was 

Fig. 1.Fig. 1. Panoramic radiograph showing multiple diffuse densely 

sclerotic lesions confused with roots before six years.

Fig. 2.Fig. 2. Axial view computed tomography 

scan demonstrating a wide range of 

dense mixed radiopaque-radiolucent 

lesions without bony expansion in the 

right maxilla (A) and left mandible (B).
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revealed normal range. Thyroid stimulating hormone was 

low (0.10 μU/mL) and result of free T4 (1.38 ng/dL) and T3 

(94.7 ng/dL) were normal. 

The tentative diagnosis of medication-related osteone-

crosis of the jaw (MRONJ) complicating FCOD was given. 

Based on tentative diagnosis, the drug holiday of bisphos-

phonate, the prescription of anti-inflammatory and antibi-

otic medication, and the instruction of oral hygiene were 

planned. The gingival swelling and purulent discharge were 

subsided after three months. Surgical removal of necrotic 

bone and curettage was performed with the extraction of 

the involved teeth under general anesthesia. 

On histopathological examination, fibrous connective tis-

sue, neutrophils, and granulation tissue are observed around 

the spherical cementum-like calcification structure (Fig. 4). 

Combined with clinical and radiological findings, both the 

left mandibular and right maxillary lesions were confirmed 

as MRONJ associated with infected FCOD. Complete healing 

was observed 12 months after surgery, and there was no 

evidence of bone exposure or infection (Fig. 5).

DISCUSSION

Bisphosphonates are administered to malignant neo-

plasms, such as multiple myeloma and osteolytic diseases, 

such as osteoporosis, osteoarthritis. Bisphosphonates sup-

press bone resorption by reducing the activity of osteo-

clasts, increasing the apoptosis of osteoclasts, and decreas-

ing the regulation of matrix metalloproteinases. However, 

as a result of local sclerosis and inhibition of bone remod-

eling, patients with severe osteomyelitis of the jaw re-

sulted from its use have been reported [10-13]. The first 

cases of bisphosphonate-related osteonecrosis of the jaws 

(BRONJ) were reported in 2003 by Marx [13] and 2004 by 

Ruggiero et al. [11] Since then, other anticancer (i.e., siroli-

mus, bevacizumab) and antiresorptive (denosumab) medi-

cations have been implicated in jaw necrosis; as of 2014, 

Special Committee of the American Association of Oral and 

Maxillofacial Surgeons (AAOMS) has named this diagnosis 

as MRONJ. MRONJ can be defined as 1) current or previous 

treatment with antiangiogenic and/or antiresorptive agents; 

2) no history of radiation therapy or no eminent metastatic 

disease to the jaw; and 3) exposed bone probed through an 

intraoral or extraoral fistula continuing for more than eight 

weeks [14].

BRONJ accounts for the largest percentage of MRONJ. 

The precise mechanism of BRONJ is not yet unknown. 

It seems to be related to the defects in the physiological 

Fig. 3.Fig. 3. Panoramic radiograph revealed sclerotic lesions confused 

with root not separated and connected to each other surrounded 

by wide osteolytic radiolucent lesions. 

Fig. 4.Fig. 4. Histopathologic feature showing cementum-like calcification 

structure around inflammatory cell infiltration (H&E staining, ×200).

Fig. 5.Fig. 5. Panoramic radiograph showing a normal bone structure in 

the right maxilla and left mandible after 1 year of follow-up.
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remodeling or healing of the jaw. Especially, because of the 

anti-angiogenic properties of bisphosphonates, problems 

with blood supply to the bone and ischemic changes can 

occur locally in the affected jaw [11,15]. 

Dentists should be aware of the key signs and symptoms: 

pain, halitosis, exposed necrotic bone, hypoesthesia or par-

esthesia, mobility of teeth, and signs of infection such as 

cellulitis, swelling, fistula, and pus exudation [11,15]. And 

also, dentists need to know the risk factors that can exac-

erbate the development and severity of MRONJ. The pri-

mary risk factor for MRONJ is exposure to denosumab or 

bisphosphonates. Local infection or trauma to the bone or 

soft tissue (usually surgical trauma or pressure sores) de-

velops the condition of MRONJ. In many studies, systemic 

chronic diseases, the situation of immunocompromise (ie, 

acquired immune deficiency syndrome), and diseases that 

reduce the vascularization of the bone seem to affect osteo-

myelitis. Smoking, the use of corticosteroids, alcohol abuse, 

intravenous drugs, radiation, poor oral hygiene, diabetes 

mellitus, exanthematous fever, anemia, and malignant dis-

eases have been considered to be related to increased fre-

quency of osteomyelitis [10,11,13,14,16]. 

When it comes to managing symptoms, MRONJ can be 

managed effectively, and if precautions are taken, the risk 

of worsening the condition can be greatly reduced. It is ad-

visable for patients, dentists, and physicians to consider 

prophylactic measures to reduce the risk of MRONJ. If the 

patients with bone metastases are going to need treatment 

with denosumab or bisphosphonate, they should fully in-

form about the risk of developing MRONJ by physicians. 

Also, before the administration of denosumab or bisphos-

phonates, the patients should also undergo a clinical and 

radiological assessment of overall oral hygiene by their 

dentist. An important key strategy is to keep the patient’s 

overall oral hygiene good and to have the patient undergo 

the dental evaluation by dentist every 6 months [11,13-16].

In the event of dental infection such as caries, periodon-

titis despite these precautions, timely diagnosis and reso-

lution are important in preventing the deterioration of the 

condition. Extractions should be conducted with the lowest 

possible trauma level and be performed in a surgical setting 

to reduce the risk of exacerbating MRONJ. And treatments 

should be carried out under prophylactic antibiotics and 

performed by smoothening of sharp bone and clear closure 

of the wounds, and then observed until complete soft tissue 

healing. In stage 1, symptoms and signs of MRONJ can be 

effectively managed in most patients through a conserva-

tive approach. According to the current AAOMS guidelines, 

debridement is recommended to relieve soft tissue irritation 

and control infection at stage 2, and resection is recom-

mended at stage 3. At later stages, the removal of necrotic 

bone, sequestrectomy, smoothing of sharp bone margin, 

and wound closure may be required; some patients may 

need segmental/continuity resections. Traditionally, surgi-

cal treatment is recommended after sequestrum is formed. 

However, surgery can be effective in the treatment of 

MRONJ at any stage. Some physicians recommend stopping 

the administration of bisphosphonates or denosumab for 2 

or 3 months for drug holidays for local treatment and heal-

ing after surgery. But there is no clear evidence to support 

the optimal timing or the effectiveness and safety of this 

method [11-16].

Lesions such as FCOD are vulnerable to secondary infec-

tion because they have hypovascularized and dense sclero-

sis properties when exposed to oral pathogens, and can be 

difficult to manage. Therefore, patients must undergo con-

tinuous evaluation and management. Extensive surgical 

treatment may be necessary if adequate immediate treat-

ment is not possible after exposure to the infection. In par-

ticular, the surgery of the cases of MRONJ combined with 

FCOD may be aggressive than the cases of MRONJ alone. 

As in this case, in patients with FCOD who have been tak-

ing bisphosphonate for a long time, problems with osteo-

clasts can degrade the proper healing process for infection 

and trauma, which can lead to fatal multiple osteomyelitis 

or osteonecrosis. Therefore, if an early finding of FCOD, the 

dentist must perform a periodic follow-up and thorough 

hygiene management in the case of asymptomatic patients, 

and appropriate treatment should be performed in the case 

of symptomatic patients. Also, dentists must understand the 

overall understanding of MRONJ and know how to treat it. 

In conclusion, the bone disease in the jaw should be eval-

uated before bisphosphonate is administered. Also, periodic 

follow-up and early diagnosis of MRONJ are emphasized in 

FCOD patients who are given drugs associated with MRONJ.
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