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Antiresorptives, such as bisphosphonate, denosumab, are widely prescribed drugs for the treatment of osteoporosis, os-
teopenia, malignant bone metastases, multiple myeloma and Paget's disease. They have therapeutic efficacy for controlling
bone pain and reducing skeletal related events including the pathologic fractures. However, it was reported that the develop-

: ment of osteonecrosis of the jaw(ONJ) could be related to antiresorptive treatments. It was first defined as Bisphosphonate-
related osteonecrosis of the jaw in 2007 American Association of Oral and Maxillofacial Surgeons(AAOMS) position pa-
per. This was changed to Medication-related osteonecrosis of the jaw(MRONJ) in the AAOMS position paper 2014. This
position paper was updated recently in May 2022 and contains revisions to disease definition and management strategies
at “AAOMS position paper on MRONJ-2022 update”. The important changes in clinical implications are as follows; 1) In
the definition, immune modulators (such as Romosozumab) were included with potential medications related with osteo-
necrosis of the jaw (ONJ), 2) Operative therapy was included for all stages (1, 2 and 3) in treatment strategies, 3) Formerly
mentioned drug holiday before surgical procedure to prevent MRONJ was not identified in 2022 AAOMS position paper.
Most of the statements in AAOMS 2022 position paper were based on strict literature reviews and changes were made if
there is little evidence to suggest the specific diagnosis or therapeutic options. Understanding the changes compared to the
previous position papers is important in selecting adequate treatment strategies for MRONJ.
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Table 1. Definition of Medication—-related osteonecrosis of the jaw

Definition

2007 0|2 ZofoHHQ|at5kE| AAOMS position paper: Bisphosphonate-related osteonecrosis of the jaw (BRONJ)”
+ Current or previous treatment with a BP

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

* No history of radiation therapy to the jaws

2009 D|22AofotHe|a5Hs| AAOMS position paper: BRONJY

« Current or previous treatment with a BP

* Exposed bone in the maxillofacial region that has persisted for more than 8 wks.
* No history of radiation therapy to the jaws

2014 O|2LZofoHHQ|a5E| AAOMS position paper: Medication-related osteonecrosis of the jaw (MRONJ)?

+ Current or previous treatment with anti-resorptive or antiangiogenic agents;

* Exposed bone or bone that can be probed through an intraoral or extraoral fistula(e) in the maxillofacial region that has persisted
for more than 8 wks; and

* No history of radiation therapy to the jaws or obvious metastatic disease of the jaws.

2015 L= DIAL0 CHSH =2x)| EJATEA Diagnosis and Management of Osteonecrosis of the Jaw: A Systematic Review and
International Consensus (by International Task Force on Osteonecrosis of the Jaw) “Osteonecrosis of the Jaw™

* Exposed bone in the maxillofacial region that does not heal within 8 wks after identification by a health care provider

* Exposure to an antiresorptive agent

* No history of radiation therapy to the craniofacial region.

2015 CHEMBIHALELS], St ZbotorMe|kets| MRONJ position statement™

« Current or past use of antiresorptive or antiangiogenic agents

* Exposure of the jaw bone or intraoral or extraoral fistula persisting for more than 8 weeks
* No history of head and neck radiation therapy

2017 LS T|AO|CHEH Y= AELIRIS| Antiresorptive agent-related osteonecrosis of the jaw (ARONJ): Position Paper 2017 of the

Japanese Allied Committee on Osteonecrosis of the Jaw”.

+ Patients have a history of treatment with BP or denosumab.

+ Patients have no history of radiation therapy to the jaw. Bone lesions of ARONJ must be differentiated from cancer metastasis
to the jawbone by histological examination.

* Exposure of alveolar bone in the oral cavity, jaw, and/or face is continuously observed for longer than 8 weeks after first
detection by a medical or dental expert, or the bone is palpable in the intra— or extraoral fistula for longer than 8 weeks. These
criteria do not apply to Stage 0 ARONJ.

2021 CHEMTIHAE!S], St ZbototHe|akets| MRONJ position statement'”

+ Current or past use of antiresorptive or antiangiogenic agents

* Exposure of the jaw bone or intraoral or extraoral fistula persisting for more than 8 weeks
* No history of head and neck radiation therapy

2022 O|2LZIofoHH Q| at5ts| AAOMS position paper on MRONJ?

+ Current or previous treatment with antiresorptive therapy alone or in combination with immune modulators or antiangiogenic
medications.

* Exposed bone or bone that can be probed through an intraoral or extraoral fistula(e) in the maxillofacial region that has persisted
for more than 8 weeks.

* No history of radiation therapy to the jaws or metastatic disease to the jaws.

446 | TSRTOIAREIR| K613 K73 2023



ORIGINAL ARTICLE

MRONJE 175t Qi SR 9t S J A A = Q15F
YA A, SE7E AolA AF A A7 vl kst
o|F= o7} ¥ W 7141 Wi o goltal
5| AW, Z)71 3145 global consensus &3},
73 JAA= QIste] 2= MRONJoI| that o/
|50l Tt 2A7F 53 o210 o] ke HAH
MRONJE IH5HA k= otelt= . ERE 20199
= FAA 7 YYI|(UK Chemotherapy Board. Medi-
cation-related osteonecrosis of the jaw) o|4= &3t
BAAAA Bk of e} o|AI7HA] Bl i A AL Rt
St 710 &2 A7) 1 SERM(Selective estrogen modu-
lator receptors, Raloxifene ), Recombinant fusion
protein(decoy receptor to bind VEGFA & VEGFB,
Aflibercept), A AAA(Methotrexate, Corticoste-

Ir
5

W
Jl‘

ol

il
P

o)

roids, Romosozumab, Sclerostin %), Radio-pharma-
ceuticals 7HA| = FE AR THAA0] Q132 QIASt
Fom? 2022¢ AAOMS position papero|A% oJ&
oF2ato] Tl QUgeleint. ot 27149 A9t
7} Basich A,

1. MRON] o7& 19t T3

1. 2033 X2 52 SHo =2 ZTESAUMN| £0{ A2
§2¥7|(drug holiday)

20149 w173t 9l 7e 5] (AAOMS) position
paperoA= F71E 7HAoF 5l=A|9] o R-E AT
FEqt 5= GIAIEE 49 ol EESAAIE =

5 = Figolu AF| 2ol =t 22 917 9l
o] Sli= EALolIA A A 270 Fo7| & dargh Bt ok
2.20204 ool ZHAEE Y37t F%0] H AL
Qo A= Zrha5EAtol QloiA] BP 34 o4 FolshA

U 34 mjgtolet 414 /=4 Rl 1 34, corti-
costeroid o, Gir, FUFE]AA A H)o] Q1= 390l
BP & SHote 22 18 & ekl A
o A4 e Ha 15 S
A 4~67F 35| BP Afok= A AXstAH?.
PIOARSIRE el el i IR el e B ) g el gl U
SHARMA = BPE A7IFoIstAY ShtEE= 998
27} 1 9ol A zo] TR A 218 A
HE BPE FHolof shH, A 5% A7 ol
o A7t BPE S ok= A& ATSHATH?.

SFAEF 20229 71 AAOMS Position paper©lA]
+ ©] position paperg {23 working group °IlA &
oF7]of thet golofl =SR] ot BrelHr o,
ol& “1) ZZr9] Se"¥ = (case-by-case basis) 24E
4 o= 94T 2) EZFLAAA SAA] Vsl 74
8ol 2zt flo] FA S Sl IS o= H
o FoF71E F35HA] gt o] Hhto & WSl
7] W ol2kar s e,

whEbA] 202213 AAOMS position paper®] 714 & ¥
3= ZEIAIAY S 717 HAISHA] 2 Aol
= 2007¥3} 2009 AAOMS position paper©l|A4] “34
Zah Folgt A9, M54 AA = 371€4 BP ', A
59 Y0 S9F AL 2014900 “4d-E 71
O = sfo] o] 7|7tHEH H Fofgt A9, M54 AA =
V1A BPEH, A5S 371E S dsild A
+= 5] g4l Aolt}. 2014 AAOMS position paper
ol A= Oral BPE 44 ©}} Fo9A] MRONJ ' 9i2lo]
T 71tttk o]x9] dlolePof| 7|5lsto] 44 o4} &
oA oA F7 IS FHBIT. SHATE ol o]
tolElof gt Aol E7ksolth FT FiofA] Wi
Nationwide Population-Based Study©l] 2J5}H £2F7]
7+ 4 o]% MRONJ ¥§0] B §45] F7Fsk= Zlo] of
Uz}, FoF 7|7tol| Aulesto] 4235] S7ote W= B

.,

Ely ("NOYINNYI

=R lofos ‘o’

ChStRIZtoIASIX| RI61H K72 2023 | 447




ORIGINAL ARTICLE

ek 22 HUHYh Z 44 7120 MRON] 918 2 BAX grou] oS At oot dzstol S
=7} 6] ol 7o) o 20 FYE Zojch, o] ol £oF 9 24, T2 BrEE o] A S
2j3 7} 9l 2% 20224 AAOMS position paper 2 EFISH: 210 2 FAT3IGIr. o] BB 45
AT 432 7120E OIS AT A A E Aol o5E il

3%, %2 MRONJ 9] 91/4d< =9t
EZTE Aldfj(early or late implant
o] 3 FA7F EE L stk

1= 27 B= A
ESH ool 20224 HatoM = "B A7|E = failure)?] 7Fs4
o] Q= AFT JloH, thE-E XI5 A (Table 2).

o
rE
oM, f

Table 2. Drug Holiday before dentoalveolar surgery in Osteoporosis patients

2007" & 2009 AAOMS Position paper® 2014 AAOMS Position paper? 2022 AAOMS Position paper®
E033 X2 E $510] Oral S0E5/EULBR|E(osteopenia)E Y5t SETAMAM H= E= HAXHEA|(mmune
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Table 3. Prevention for MRONJ development for patients with malignant disease according to the AAOMS Position papers

2007" & 2009 AAOMS Position paper® 2014 AAOMS Position paper? 2022 AAOMS Position paper®
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Table 4. Other position papers - MRONJ prevention

2019 MASCC/ISOO/ASCO Clinical
Practice Guideline
Multinational Association of Supportive
Care in Cancer(MASCC), International
Society of Oral Oncology(ISOQ),
American Society of Clinical
Oncology(ASCO)

Ofliakap FICH
Surgery(SICMF),

Medicine(SIPMO)

10 2020 Italian Consensus update: MRONJ
Italian Society of Maxillofacial

Italian Society Oral Pathology and

2021 CHSHSCHALS}S|Q} CHSHZ
ska| EuQH?

Korean Society for Bone and Mineral
Research(KSBMR),

Korean Association of Oral and
Maxillofacial Surgeons(KAOMS)
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radiographic disease or more advanced disease at
presentation, surgical resection of MRONJ should be
performed without first instituting prolonged non-

operative measures’)’.
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Table 5. Treatment for established MRONJ patients according to the AAOMS Position papers 3
b4
(.
2007" & 2009 AAOMS Position paper® 2014 AAOMS Position paper? 2022 AAOMS Position paper? M
1) X2 55 852, AAA Y ZXE9| 1) X2 BN SE4F, AAA Y ZXEQ| 1) X|E SX: Zeto| Xt 49 & s i

UATY, BUNO| FHD} HYS A PR

2) 0/0] MRONJHAT} Q= A et
Z5(elective dentoalveolar surgical
procedure)2 LEE JABS F7HHQ
= SYAZ £ AUM FiT

3) 40| QU BHRt= Stageli| M2tk EH|
oF Titts AlRtiet.

OAf Fettt.

4) MRONJ 25 0] 517| 52 = Stagel| 243101 loose bony TUMAQH Ozone QES H71QHQ

@ YetRtel 22 BP7t E4&S(bone pain) sequestraz BIEAl Aol IAMZ0 2 AKESHE A0 FHECE 2= slHe
I HHEHO| Qfelg 2H5| TR0 2t X[0t= X, 3) SR U 179 2ER|2 2L YS
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2 T7|HOI QIFO| QiCh SIX2H I M D IV BPE SHok=0l U8t 2747t lEkslo) £ RO, 4 HS SHA7IH 255
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3) PAEE ALEQ AXEQ A=QAT}

= 27610 91 BN} 7[R OIxx|
47} 20f TR
RO} S|+

@ MRONJ ¥X| &=

£ IOl 2771 el
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A, LS5 JAEL 25315 A3t 0fAt
4G9 ZHO0| Z X Sixfot 2AIXt
(significant comorbidities)7 QLA 4=
20| 2755 32, Z7|HA0M Hats
X|R3tAL Aeto| TS YX[GH=H] H

M0 YEol 7a.

Z|A3}

ol= o =7}

ML= OT,

=R lofos ‘o’

O{FINIE S017} S0[5ITH X,
4) MRONJ 4452| 217
] FOUIS THRl= 20| 259 52

TET
X|=E flot HA7 =X 012 = UBEX %43

ZETAMNE S
Sot

249] 749- Zd4to] mE{mucosal cover)& FAI5kL, 4F
o] A5 FAPIH 25 AAAIE AlFoIst7Iol gl
StthE A5o] .

IV. Staging 2| 7i'd

Table 10114 AAE v} Zo] 2007 AAOMS posi-
tion paper OfAl= FHEA] S} IARE0] EA 510
of gtk PA0lA 20099 E=Z0] 12H MRONJ
staging °fl F&]7} gl YAH& Ajstglon, 2014
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AAH at risk 7FE| 1122} stage 0 = = FAIo
R0 2 AZ= At (Table 6).
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Table 6. MRONJ staging: 2007, 2009, 2014, 2022 AAOMS position papers

2007 AAOMS
Position paper”

2009 AAOMS
Position paper®

2014 AAOMS
Position paper?

2022 AAOMS
Position paper®

No apparent exposed /
necrotic bone in patients

No apparent necrotic bone
in patients who have been

No apparent necrotic bone
in patients who have been

No apparent necrotic
bone in asymptomatic

Atrisk  who have been treated treated with either oral or treated with either oral or patients who have been
with either oral or IV BPs IV BPs IV BPs treated with [V or oral
antiresorptive therapy
- (Non-exposed bone (Non-exposed bone (Non-exposed bone
variant) variant) variant)
No clinical evidence No clinical evidence of No clinical evidence of
Stage 0 of necrotic bone, but necrotic bone, but non- necrotic bone, but non-
nonspecific clinical findings  specific clinical findings, specific clinical findings,
and symptoms radiographic changes and radiographic changes and
symptoms symptoms
Exposed / necrotic bone Exposed and necrotic bone  Exposed and necrotic Exposed and necrotic
in patients who are in asymptomatic patients bone, or fistulae that bone, or fistulae that
Stage 1 asymptomat_ic and have no yvitho_ut evidence of probes to bone, in patients probes to bone, in pa;ients
evidence of infection. infection who are asymptomatic who are asymptomatic
and have no evidence of and have no evidence of
infection infection /inflammation
Exposed / necrotic bone Exposed and necrotic bone  Exposed and necrotic Exposed and necrotic
associated with infection associated with infectionas  bone, or fistulae that bone, or fistulae
as evidenced by pain and evidenced by pain and probes to bone, associated  that probes to bone,
erythema in the region of erythema in region of with infection as evidenced  associated with infection /
Stage 2 the exposed bone withor ~ exposed bone with or by pain and erythema in inflammation as evidenced
without purulent drainage  without purulent drainage  the region of the exposed by pain and erythema in
bone with or without the region of the exposed
purulent drainage bone with or without
purulent drainage
Exposed / necrotic bone Exposed and necrotic Exposed and necrotic bone  Exposed and necrotic bone
in patients with pain, bone in patients with pain,  or fistulae that probes to or fistulae that probes to
infection, and one or more infection, and one or more  the bone, with evidence of  the bone, with evidence of
of the following: of the following: infection, and one or more  infection, and one or more
* Pathologic fracture. * Exposed necrotic bone of the following: of the following:
* Extra—oral fistula, extending beyond the * Exposed necrotic bone * Exposed necrotic bone
+ Osteolysis extending to region of alveolar bone, extending beyond the extending beyond the
the inferior border (i.e., inferior border and region of alveolar bone, region of alveolar bone,
ramus in the mandible, (i.e., inferior border and (i.e., inferior border and
Stage 3 maxillary sinus and ramus in the mandible, ramus in the mandible,

zygoma in the maxilla)

+ Pathologic fracture,

* Extra—oral fistula,

* Oral antral/oral nasal
communication,

* Osteolysis extending to
the inferior border of the
mandible of sinus floor

maxillary sinus and
zygoma in the maxilla)

* Pathologic fracture,

* Extra—oral fistula,

* Oral antral/oral nasal
communication,

* Osteolysis extending to
the inferior border of the
mandible of sinus floor

maxillary sinus and
zygoma in the maxilla)

* Pathologic fracture,

* Extra—oral fistula,

* Oral antral/oral nasal
communication,

* Osteolysis extending to
the inferior border of the
mandible of sinus floor
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therapy with optimal oral hygiene, topical antibi-
otic rinses and systemic antibiotics are advised as
needed for pain or infection”)?. o]%=
position paper’%T SARSH 7ldolgka & 4= Qlh. & o]
%19 position paper 9= 732 MRONJ stage”
o= A5AQ A A7E SHA| gL HEARI A=
£ A o= TEshe Zo] ZEH U Stage 291 4
220079 AAOMS position paper A= 24 EHZ]
1 AlA<&(only superficial debridement), 2009'0]
= FHA QI AA4&(superficial debridement)Z 2F7F

gttt 201490

S92 G AR Y

Jors}

sfet 1213 4, vl

wza w7t AnEyn

the absence of debilitating ONJ lesions conservative

33T (Tn

= 2014 AAOMS

°|9]

A A4&(debridement)Z ¥ o &

At} 2022 l=

&9 X527 A3

A=) 7414

1= ek

A=l $40] B

X—] x]

Table 7. MRONJ treatment: 2007, 2009, 2014, 2022 AAOMS position papers
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o,
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& S Hol,
&g A% APohs A2 AR Fo= AldE 28T
o glom A4 2AE fA| gths Havt oo o
o 20221 AAOMS position papero| A+ o
8513}, WA o' position paperolA= 2H4FS] A
AlA g 55 skl &) EHh} 55 52 £
Hotr 4o A S ERITH= RS 7 A 5 FHE 510
HEA 594
of 91A] (et/steh)el whet Frf LA Aol i A A o=
gelstlon A5 Ad S A&
o|AETEE ASAR] e A
ofzfal & = Ut} (Table 7).

o[23t staging °f W& A 2HFE th} o] 8°F

= ﬁE—“. o}ﬂ

Z
HEAQI

= i A

=R lofos JorRE

PN o
Tg%h?:lq = tﬂ/\

SELE A5
AAGE Aol 4

2007 AAOMS
Position paper”

2009 AAOMS
Position paper®

2014 AAOMS
Position paper?

2022 AAOMS
Position paper”

No treatment indicated.

No treatment indicated.

No treatment indicated.

Atrisk Patient education Patient education Patient education
- Systemic management, Systemic management,
Stage 0 including use of pain including use of pain
medication and antibiotics ~ medication and antibiotics
* Antibacterial mouth rinse  * Antibacterial mouth rinse  « Antibacterial mouth rinse 1. Non—operative therapy
* Clinical follow-up on * Clinical follow-up on * Clinical follow-up on * Local wound care to
quarterly basis quarterly basis quarterly basis exposed bone
* Patient education and * Patient education and * Patient education and * Antibacterial mouth rinse
review of indications for review of indications for review of indications for * Removal of mobile/well
continued BP therapy continued BP therapy continued BP therapy formed sequestrum
(Same as 2007) (Same as 2007) 2. Operative therapy
Stage 1 (may not be indicated in

the absence of disease
progression)
* Mn: lesion above IAN -
Marginal resection
* Mx: lesion inferior
to Sinus floor -
Alveolectomy

ChetR|ZtoIArESIX| RI61H K72 2023 | 455



ORIGINAL ARTICLE

2007 AAOMS
Position paper”

2009 AAOMS
Position paper”

2014 AAOMS
Position paper?

2022 AAOMS
Position paper®

+ Symptomatic treatment
with broad-spectrum oral
antibiotics (eg, penicillin,
cephalexin, clindamycin,
or 1st-generation
fluoroquinolone)

* Oral antibacterial mouth

+ Symptomatic treatment
with oral antibiotics

* Oral antibacterial mouth
rinse

« Pain control

+ Superficial debridement
to relieve soft tissue

+ Symptomatic treatment
with oral antibiotics

* Oral antibacterial mouth
rinse

« Pain control

* Debridement to relieve
soft tissue irritation and

1. Non-operative therapy

* Local wound care to
exposed bone

* Antibacterial mouth rinse

* Removal of mobile/well
formed sequestrum

+ Systemic antibiotics. Pain
control

rinse irritation infection control
* Pain control 2. Operative therapy
* Only superficial (may not be indicated in
Stage 2 debridements to relieve the absence of disease
soft tissue irritation progression)
* Mn: Systemic antibiotics
- lesion at or blow IAN in
atrophic edentulous Mn -
Segmental resection
* Mx: Systemic
antibiotics - lesion at or
superior to sinus floor
- Partial infrastructure
maxillectomy
* Antibacterial mouth rinse  * Antibacterial mouth rinse  « Antibacterial mouth rinse 1. Non—operative therapy
* Antibiotic therapy and * Antibiotic therapy and * Antibiotic therapy and * Local wound care to
pain control pain control pain control exposed bone
* Surgical debridement / * Surgical debridement / * Surgical debridement / * Antibacterial mouth rinse
resection for longer term resection for longer term resection for longer term  * Removal of mobile/well
palliation of infection and palliation of infection and palliation of infection and formed sequestrum
pain pain (same as 2007) pain (same as 2007) * Systemic antibiotics(Oral/
IV). Pain control
Stage 3 2. Operative therapy

(may not be indicated in
the absence of disease
progression)

* Mn: Systemic antibiotics
- Segmental resection

* Mx: Systemic antibiotics
- Partal infrastructure
maxillectomy

< 4= ok A4, MRONJ A =29f| QlofA HE4 2| =7}
7o AeA| 2 ARG o= Fed A5
L2 HTES Btk Bt S5l QloH & Ho]
o5 A9 550 A= 2E0t7] fIsto] stageot F
oA 7 Al&sHA ache Aol 4T &4,

Mn, Mandible; Mx, Maxilla; IAN, Inferior alveolar nerve
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1. Advisory Task Force on Bisphosphonate-Related Ostenonecro-
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