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CLINICAL COPING WITH BISPHOSPHONATE-INDUCED OSTEONECROSIS
OF THE JAWS

Masashi SUGISAKI

Department of Dentistry, The Jikei University School of Medicine

Bisphosphonates are used to treat osteoporosis, bone metastases, and myeloma, and are highly
efficacious. On the other hand, their use can lead to bisphosphonate—related osteo necrosis of the jaw
(BRONJ), which resembles intractable osteomyelitis of the jaw. The following risk factors are associated with
BRONUJ: the pharmacokinetics and pharmacologic characteristics of bisphosphonates, the speed of jawbone
metabolic turnover, and infections of the jawbone because of teeth connecting it to the oral cavity. In
particular, the frequency of BRONIJ due to oral bisphosphonates might be higher than previously reported. We

describe the management of BRONJ in our department.

(Tokyo Jikeikai Medical Journal 2011;126:59-70)
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Table 1. Definition of BRONJ

1. Current or previous treatment with a bisphosphonate

2. Exposed, necrotic bone in the maxillofacial region
that has persisted for more than 8 weeks

3. No history of radiation therapy to the jaws

Patients may be considered to have BRONIJ if all of the
following 3 characteristics are present by AAMOS (2007).
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Fig. 2. The mandibulalr torus as a risk of BRONJ.

Fig. 1. Structure of the mandible bone and teeth. The root
apexes exist in the bone marrow that covered the
compact bone.
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Table 2. The number of BRONJ papers on Ovid MEDLINE

Year the number
2002 0
2003 3
2004 1
2005 39
2006 87
2007 105
2008 118
2009 134

Fig. 3. Thickening of the alveolar hard line
(arrowhead) in the stage zero.

The number of BRONJ papers increased annually.
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Table 3. Classification of BP and acceptance in Japan

Non-nitrogen—containing

first generation
etidronate
Didronel (oral:Dainippon Sumitomo)
clodronate
tiludronate

nitrogen—containing

second generation
pamidronate
Aredia R (injection:Novartis)
Pamidronate Disodium F, Sawai (Sawai, Fuji)
neridronate
olpadronate
arendronate
Onclast (injection:MDS)
Teiroc R (injection: Teijin)
Fosamac R (oral:MDS)
Bonaron R (oral:Teijin)
Alendronate Tab DK, SN, Taiyo, Mylan
(oral:Nippon Chemiphar/Kaken/Taiyo/Mylan)
ibandronate

third generation

tiludronate
incadronate

Bisphonal R (injection: Astellas)
risedronate

Actonel (oral:Eisai)

Benet R (oral:Ajinomoto/Eisai/Takeda)
minodronate

Ricalbon (oral:Ono)

Bonoteo (otral:Astellas)
zolendronate

Zometa R (injection:Novartis)

Bold BP: Acceptance in Japan

Table 4. Risk assessment with the serum CTX for onset of
BRONJ

300-600 (pg/mL) non
150-299 (pg/mL)
101-149 (pg/mL)

non or minimal
moderate

=100 (pg/mL) high
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Table 5. A view of BRONJ cases in the department

case age sex primary disease medication beginning
1 Y4 f  SLE, steroid induced osteoporosis Didronel spontaneity
2 74 f  Breast Ca. Bone meta. Zometa, Aredia, Bonaron extraction
3 83 f  osteoporosis Benet extraction
4 84 f  osteoporosis unknown periapical periodontitis
) 69 f  Breast Ca. Bone meta. Aredia, Zometa spontaneity
6 72 m  RA, steroid induced osteoporosis Benet sinusitis
7 84 f  osteoporosis Bonaron, Benet, Fosamac spontaneity
8 74 m  Prostate Ca. Bone meta. Zometa extraction
9 71 f  RA, steroid induced osteoporosis Benet., Fosamac extraction
10 49 f  Breast Ca. Bone meta. unknown, Zometa extraction
11 53 f  Uterine Ca. Bone meta. Zometa extraction
12 59 f  Breast Ca. Zometa spontaneity
13 62 f  osteoporosis Fosamac dental implant
14 60 f  Breast Ca. Bone meta. Zometa periapical periodontitis
15 46 f  Breast Ca. Bone meta. Zometa osteomyelitis
16 76 f  Breast Ca. Bone meta. Zometa extraction
17 76 f  Sjogren's syndrome, osteoporosis Benet local anesthesia
18 54 m  Renal Ca. Bone meta. Zometa spontaneity
19 75 f  Breast Ca. Bone meta. Zometa, Benet extraction
20 62 f  Breast Ca. Bone meta. Zometa extraction
21 77 f  osteoporosis Bonaron extraction

SIO: steroid induced osteoporosis
O: osteoporosis
Bone meta: Bone metastasis
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Fig. 4-1. Case 1, female, 57 years old (Steroid induced
osteoporosis), X—P showed post-operative condi-
tion after several resections of the jaw. The both
mandibular bodies and both alveolar processes of
the maxilla were resected. The persisting man—
dibular bone changed to osteosclerosis.
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Fig. 4-2. MR finding of the
temporal lobe ab—
scess in the same
patient.

Fig. 4-3. The right sphe—
noid bone changed
to osteosclerosis.
Fistulous opening
is formed in the
mouth.

Fig. 5-1. Case 2, 74 years old, female (Breast Ca. and bone
meta.). Pre-ope XP

Fig. 5-2. Post—extraction X-P of the right wisdom tooth,

osteosclerosis view spread (circle).
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Fig. 5-3. Post-resection of the mandible. The bone expo—
sure was improved, but osteosclerosis view re—

mains.

Fig. 6-1. Case 3, 83 years old, female (osteoporosis). After
tooth extraction of the left mandibular canine, ex—
ternal dental fistula formed on the submandibular
skin. X-P showed absorption of compact bone of
the inferior margin of the mandible.

Fig. 6-2. External dental fistula formed on the submandibu—
lar skin of the same case.
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Fig. 7-1. Case 4, 84 years old, female (osteoporosis). Peri—
apical periodontitis of the right incisor. An arrow
shows disappearance of the alveolar hard line, and
a dashed arrow shows thickening of the alveolar
hard line.
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Fig. 7-2. A circle shows small bone exposure on the same
case.

Fig. 8. Case 5, 69 years old, female (Breast Ca. and bone
meta.). Bone exposure on the left mandibuar bone.
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Fig. 9-1. Case 6, 72 years old, male (steroid induced osteo—  Fig. 9-2. Intraoral findings of the same case (a mirror pic—
porosis). Mucosa thickening and bone resorption ture). Bone exposure at posterior of the molar
(arrow) of the right maxillary antrum. tooth (arrow).

L

Fig. 10-1. Case 7, 84 years old, female (osteoporosis). The ~ Fig. 10-2. CT findings of the same case. An arrow shows
left maxilla is swelled, and there is a stump in sequestration.
the center.

Fig. 11-1. Case 8, 74 years old (Prostate Ca. Bone meta).  Fig. 11-2. CT findings of the same case. Osteosclerosis of
The left mandibular swelling and intra oral fis— the whole mandibular bone, and sequestration in
tula. the central part.
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Fig. 12. Case 9, 71 years old female (steroid induced osteo—
porosis). Bone resorption and sequestration at the
right maxilla molar part, and osteosclerosis of the
both mandibular bone.

Fig. 13-1. Case 10, 49 years old, female (breast Ca., bone Fig. 13-2. Sequestration at the left maxilla molar part.
meta.) bone exposure at the right maxilla molar
part.

Table 6. Prevention for BRONJ

1. Oral cleaning

2. Management for periodontal disease

3. Management for dental caries

4. Scaling before operation

5. Bone changes in X-P

6. Preventive administration of antimicrobial before operation
7. Complete closure of the wound

8. Remove bone sclerosis area

9. Drug cessation before operation

Fig. 14. One example that was able to prevent BRONJ af- 10. Review of BP medication

ter the mandibular tooth extraction with polyostotic
fibrous dysplasia who taking bisphosphonate for
eight years
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