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CLINICAL INVESTIGATION OF PATIENTS WITH
MEDICATION-RELATED OSTEONECROSIS OF THE JAW
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Aim: Bisphosphonate medications are used to prevent and treat bone-related events. However, an adverse
event related to bisphosphonates is osteonecrosis of the jaw (ONJ). Recently, ONJ has also been reported to
be associated with novel therapeutic agents, such as antibodies against receptor activator of nuclear factor
kappa B ligand and angiogenesis inhibitors. Such events have been referred to as medication—-related ONJ
(MRONJ). The aim of the present study was to investigate the onset, risk factors, and treatment of MRONJ.
Materials and Methods: The subjects were 24 patients in whom MRONJ had been diagnosed at the
Department of Dentistry, The Jikei University School of Medicine, from January 2014 through January 2016.
The following information of each patient was reviewed: age; sex; primary disease; medication and period of
administration; history of corticosteroid use, diabetes mellitus, or chemotherapy with an antitumor agent;
MRONJ onset, site, and stage classification; and whether the medication was continued after the onset of
ONJ. The cases of MRONJ were diagnosed according to the criteria of the American Association of Oral and
Maxillofacial Surgeons.
Results: Among the 24 cases, the most common primary diseases were cancers of the breast or prostate (7
cases each). Medication was administered by injection in 18 cases and by mouth in 6 cases; 7 patients were
receiving only recently introduced therapeutic agents. The site of the MRONJ was the mandible in 20 cases
and the maxilla in 4 cases. Risk factors were involved in almost all cases. The stages of MRONJ were | in 4
cases, Il in 16 cases, and 11l in 6 cases. The occurrence of MRONJ was spontaneous in 14 cases and after
surgical treatment in 10 cases.
Conclusion: For patients receiving bone resorption—suppressive drugs or angiogenesis inhibitors, surgical
invasion of the jawbone or odontogenic infection might be significantly involved in the onset of MRONJ.
However, the benefits of these medications are significant, and medical-dental collaboration should be
established so that patients can safely acquire the appropriate treatment.

(Tokyo Jikeikai Medical Journal 2017;132:125-131)

Key words : bisphosphonate, osteonecrosis of the jaw, adverse event



126 Al

I. #&

E A7+ A7 4%— (Bisphosphonate, L1 ~BP)
HENZL, ERE O BB 7L >
v AMUE, 25 E RS & O BRIEER DT
RIEE, EEHBRER EOEREEERDOBEIC
R<HWSsENTWS, LML, TOEEELTH
% BPHRIANZEIE U /= 5H 5 56 (Bisphosphonate—
related osteonecrosis of the jaw: BRONJ) %, — &
FRE T D &SRR D REAT PR SR T I S 1T
BHTH D, 4, BPRFIEIZERET O
¥ 732 % HLRANKL (Receptor Activator of NF-x B
Ligand) FUARIANCEIEIG 5 BB EIE H#ME I N
T, HABR#ESPHAORINR ERIRE
CRD2HEBEEMNEZAERR D 9 > R—)\—
2016 T3, M5 7% ELHEE L CTONJ (osteonecrosis of
the jaw) [EBRY 27 7 4 —Z Y HEET S FHRKIL
BH =& %1 B85 2815 524E (Anti-resorptive agents-related
osteonecrosis of the jaw: ARONJ) D4z H L
TWa. 51T, DAUBRICBWTHHASINS M
BRI ESR R & QW IRRERICBE L - s E
FHOMES INTHY, KEOREEEIN RS
(American Association of Oral and Maxillofacial
Surgeons: AAOMS) 7320144F1C [EZX T+ A7 +
S — MEAEEAE R (BRONJ)] ORP T 3> R—
JN— 2T, SEFIBHBEAEIEE (Medication-related
osteonecrosis of the jaw: MRONJ) [Z#4 22 E 9
B EMIRDIRSHERL TS, S, BEHZH
F % MRONJFEIERIL ZFHFEL, VAR TEE
DT DN TR L 7.

il

oI. ¥ K & 7 &

TEIE, 20144F 1AM B 201641 H £ TOD 24
M BB R ER KA M B ikl z 22 L,
MRONJ &@LUz 246 & Uz i, PRI,
PR GBS AT MERE), 4, Al
BRGARE Dy 5 BEE AR FIE £ COHREGHH, X7
O REGOFME, WERFEOMEOHE, HUHEE
IR DL FEEORE (LUF, @ik, %
iE 2K, BEE IR D FERAE AL, stage /3 FH, WNE
N, BEH ECTIE % O Ak D F HEIZ DN T,
HYEA O b a—)LIZit AL, MRONJFIEIC

(=N

BL THAMSITHRHN LUz, £/, ABIRICBY
LZHEBRIANIN T O>FESFICH - TIT o 72
MRONJ D Z WrlZ, AAOMSIZ X D EFR SN2
WrHE? [T o Tiro /2. Shabb, HEEAIZ
W LN B WA 0 M A8 8 A BRI K B iR
[EMNd 2 &, FAEEMENMEBICE B E X OEN
HDHEFLE DB OMMMNEED 5, ZDIRAENS
L EFE L T D 2 &, BE ORI
[ENTS <, HASNREE OB IEDREENIZN
Z& UEODHBIZTRTEYTIHAIZ
MRONJ & Z Wi L 7=.

Il #& S

1. MREGOE=REF
MRONJEFIE M 1361, ZePE11 61T, REFIEK
DEEHE 246172 5 7= (Table. 1). JEH] O 4F s 13
27~925% (F67. 6% T, FEIEEREEZIL18
fl, BHMERERH (&RH, VIUXTEEOAT
O REFHREEREZED) 36BITHo /.
P56 & U TR Eat 20 i, #ROEAY441T
HD, WEIEIZEK D MRONIJEFILFE T D 5%
Th-o.

2. RERBLREER

FHEE LT, 2IE, s ORENE > &
B ENENTHITRI 4B 572, DWW THiE
DABITH oo WTNHEHNIER G T, HEHE
FEFIENG D HHFN, T/ AT (523 —209)
MIplEE->EHEL, DWTY L ROox—Fh
CTAZ®) DABITH o7z, Tz, HTHEMNET
HDNNT AT (FINZAF 2 M3BITHO,
e SE 41 C D 1 BN HAR I 5 THh > 7=, BHERE
BFE ORI, EHERGN 26, O
BiZaplTh -7z, HEERTEER O 535 &
LT, BEHETIEIT /AT (I 79 0
2fl, BOFEIUEROR—F (RFY +® 3
Bl, 2/ ROF—K (KR/72° B1HTH-
7= (Table. 2). F7z, #HHUAGEEHEEZLGH &L
T, T/ART (5> —=09 s, 57/
AT (FFUT7® Wi, INXXT (7
INAF > M1BITH 7=,

3. BRREHMEV RO T 7 05— ({LEEE,

AT 04 RES, TERR)



SEAIBEAFTBSE. (MRONT) OFBAEARBLIC IS 5 BRI B A

MR BRI BT DI EE 18 61T D MRONI
FHE £ TOHGIMIL, FH378+920 AT
Holz. Fiz, HHRIEREICBIT RO
TOHREHMTIE, FH51.5+21.9M AT, Eik
Jif5 B & Hhit L MRONJ F63E & C D #5573
£ o7z, MRONJEE 24 % 22 TYU X7 7 7
75 —Ofb L, A0 REE, HERBON
TN ERD, TD D BALFEET 16 41 THEME
JiE ¥5 O ¥A 3% T I MRONJ 2 5 5E 3 B A1 & >
7.

4. FIEERAIE stage 3R, MEAR
HRAL ) TIE R EEM 20 6], LEEMNABITIH o 7=,
AAOMSIZ X 2 MRONJE I D 86 Tid, 1 214

B, TWA3 1441, WA6HI/Z> 7= (Table. 3). FIE
PREE L TCIE, BARIE (FHEITXDHEOHEE

REDZL) N14F, SEHMLERDI 106 TH > .
MRONJ FEHET%, 24 1 451 12 BAH S AL 58 O & vk
B0 O A2 AT L, SHEICR U THIESE
5 Uiz, 7z, BE5EFOKRE - 281, H
B OIRBIEIC K O EEEEBE Tap (778

Table 1. Cases of medication—related osteonecrosis of the jaw

Patient _ . . Cortico- . A~
Case age Patient Primary disease Medication Route Adm;z:is;;‘atlon steroid E::ﬁie:j: ?;:rr:;; Site of onset Stage Development N\ 1t hcominuetiin
(years) use
1 77 M prostate cancer  zoledronate — denosumab (Ranmark®) i.v. 2yr yes no no maxillary 1l extraction oral hygiene no
2 62 F breast cancer zoledronate (A2 Tyr yes yes yes maxillary Il extraction oral hygiene no
3 81 F 0steoporosis risedronate, alendronate, m "S dronate po 5yr no no no mandibular Il extraction  sequestrectomy no
—> denosumab (Pralia®) V.
4 92 M 0steoporosis risedronate p.o 1yr6mo no no yes maxillary 111 spontaneity ~ sequestrectomy no
5 68 M lung cancer denosumab (Ranmark®) iv. 6 mo no no yes  mandibular | extraction oral hygiene yes
6 56 F lung cancer  zoledronate — denosumab (Ranmark®)  i.v. 1yr5mo no yes yes  mandibular | spontaneity  oral hygiene no
7 68 F breast cancer  zoledronate — denosumab (Ranmark®) i.v. 9yr6 mo no no yes  mandibular Il spontaneity  oral hygiene no
8 51 F breast cancer  zoledronate — denosumab (Ranmark®)  i.v. 8yr8mo no no yes  mandibular Il spontaneity  oral hygiene no
9 80 M prostate cancer zoledronate iv. 3yr5mo no no yes  mandibular 111 spontaneity segmental no
mandibulotomy
10 63 M prostate cancer denosumab (Ranmark®) iv. 1yr yes no yes  mandibular 1l extraction oral hygiene no
11 54 M 0steoporosis risedronate p.o. 3yr yes yes yes  mandibular Il spontaneity sequestrectomy no
12 62 F breast cancer  zoledronate — denosumab (Ranmark®) i.v. 1yr6mo no no yes  mandibular 1l spontaneity  oral hygiene no
13 72 M lung cancer bevacizumab iv. 1 mo no no yes  mandibular | spontaneity oral hygiene yes
14 69 M lung cancer zoledronate — bevacizumab iv. 10 mo no no yes  mandibular Il spontaneity  oral hygiene no
15 87 M prostate cancer denosumab (Ranmark®) [AA 6 mo no no yes  mandibular  IIl  extraction oral hygiene no
16 27 M 0steoporosis denosumab (Pralia®) (A2 1yr yes no no maxillary 1l extraction oral hygiene yes
17 79 M prostate cancer denosumab (Ranmark®) [\ 2yr yes no no mandibular Il spontaneity  oral hygiene yes
18 66 F breast cancer  zoledronate — denosumab (Ranmark®) i.v. 3yr yes no yes maxillary Il extraction oral hygiene yes
19 66 F breast cancer Zoledronate, denosqmab (Ranmark®) (A2 2yr5mo no no yes  mandibular Il spontaneity  oral hygiene no
— bevacizumab
20 65 M prostate cancer denosumab (Ranmark®) iv. 1yr5mo yes no no mandibular 11l extraction oral hygiene no
21 71 F osteoporosis alendronate — risedronate p.o. 9yr8 mo yes no no  mandibular IIl extraction oral hygiene no
22 75 M prostate cancer zoledronate iv. 10 yr no no no mandibular | spontaneity  oral hygiene no
23 73 F breast cancer zoledronate (A2 1yr6mo no no yes  mandibular Il spontaneity  oral hygiene no
24 58 F 0steoporosis minodronate p.o. 3yr yes no no maxillary Il spontaneity  oral hygiene yes

Abbreviations: i.v., intravenous; p.o., by mouth

Table 2. Drug and route of administration in 24 cases of medication-related osteonecrosis of the jaw

Disease Drug type Drug name Cases
Bone resorption zoledronate 4
Malignancy, 18 cases inhibitors denosumab (Ranmark®) 11
Angiogenesis bevacizumab 3
Injection drug denosumab (Pralia®) 2
Osteoporosis, 6 cases minodronate 1
Oral drug -
risedronate 3

Table 3. Definition of stages of medication—related osteonecrosis of the jaw

Stage  Definition

0 No clinical evidence of necrotic bone, but non—specific clinical findings, radiographic changes, and symptoms

Exposed and necrotic bone, without infection

In addition to stage 11, extending beyond the region of alveolar bone / inferior border and ramus in the mandible or

I
I Exposed and necrotic bone, associated with infection as evidenced by pain and erythema in the region of the exposed bone
ik

maxillary sinus / pathological fractures / external dental fistula
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Fig. 1-1. Case 9, in an 80—year—old man with prostate cancer.
Arrows show osteonecrosis and sequestration at the left side of
the mandible.

Fig. 1-2. A panoramic X-ray film showed the postoperative
condition after segmental mandibulotomy.
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Fig. 1-3. Resected specimen findings (left: lingual; right:
buccal).

The bone had undergone necrotic changes: the color was

abnormal, and the bone marrow had been replaced with

pathological granulation tissue.
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Fig. 2-1. Case 14, in a 69—year—old man with lung cancer.
Observed were swelling and bone exposure at the right lingual
side of the molar part of the mandible (arrows) after zoledronate
and bevacizumab had been administered.

Fig. 2-2. Computed tomographic findings of the same case.
Arrows show osteonecrosis and sequestration at the mandibular
bone with torus. The mandibular torus is at risk for medication—
related osteonecrosis of the jaw.
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Fig. 3—1. Case 15, in an 87—year—old man with prostate cancer.
Computed tomographic findings of the mandible before
denosumab (Ranmark®) administration. Because of severe
periodontitis, the mandible showed a change in curability, and
chronic sclerosing osteomyelitis was observed (arrows).

Fig. 3—2. Computed tomographic findings of the same case, after
denosumab (Ranmark®) was administered for 6 months.

An arrow shows osteonecrosis and sequestration at the left side
of the mandible.

Fig. 3-3. Intraoral findings of the same case.
Bone exposure at the left molar side of the mandible.

WIFETL T3 (Fig. 3).
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Table 4. Nationwide survey of cases of medication-related osteonecrosis of the jaw by the
Japanese Society of Oral and Maxillofacial Surgeons

Number of cases of osteonecrosis of the jaw

Survey date . .

y Osteoporosis Malignant tumor Total
2006-2008 100 163 263
2011-2013 2,140 2,657 4,797
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