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Osteoradionecrosis and Medication-related Osteonecrosis of
the Jaw: Pathophysiology, Diagnosis and Clinical staging

Sirirat Chansiri* Patamaporn Niwatcharoenchaikul*

Abstract

Osteonecrosis of the jaws is a serious complication following radiation therapy for head and
neck cancer (osteoradionecrosis, ORN) or medication therapy for osteoporosis or cancer (medication-
related osteonecrosis of the jaws, MRONJ). Despite similarities in clinical characteristics, the
nonhealing area of exposed necrotic bone in ORN and MRONJ differ in pathophysiology, clinical
classification and management. The purpose of this study was to compare ORN with MRONJ in

terms of similarities and differences in their pathophysiology, diagnosis and clinical staging.

Keywords: Osteonecrosis, Osteoradionecrosis, Medication-related osteonecrosis of the jaws

*School of Dentistry, King Mongkut’s Institute of Technology Ladkrabang, Chalongkrung Street, Ladkrabang, Bangkok, 10520,
Thailand.
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Ui (Introduction)
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n3zgn frhenguiinazldsuedumsaasnszgn
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(Denosumab) Fuiilldsaifiavifiuannusunsn
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WeN58359Ne (Pathophysiology)

puAAMNFuarNsAnELiEIRY ORN By
Fuluga 1920 wazfifiinausodunsivanivg
m3ifin ORN [Swanemgef T 1938 Watson uag
Scarborough (4) asuneanafisndaeiunslasy
568 netadulawsii wasnsiadge uazinAnd
Tesumaaifuayuain Meyer (5) Tuil 1970 dasnd
1983 Marx (6) [faSunefivan MALAZNIZLIUMSILNA
ORN Iﬂﬂi"ﬁ’wqu]' “3Hs” ( hypoxia-hypovascular-
hypocellular tissue ) uazlauamIsnemielawes
WU3A andLau (hyperbaric oxygen, HBO) Wiy
Lﬁadwmmqwﬁwm ORN #Aaifloidemanandiau
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%ﬁwmizﬁumaﬁuaﬂmaqa (cellular and molecular
biology) mquﬁﬁszqﬁommmﬁﬁmmm ORN 13
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LastinANNRAUNRA ( activation and dysregulation
of fibroblastic activity) Fefinszuunsiinlsaay
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sesit 1 The initial prefibrotic phase: $9&
dpliiAnAnudsmaLasmahanuadiouladidua
(endothelial cells) HAMINDUFUDIAIBNNTENLAL
LUD WAL mlﬂg'mil,ﬁmmam \RBngAsiL (vascular
thrombosis) MIMUVDINADALADATLNALEN (micro-
vessel necrosis) Tuiiiaidausnaniunazyildiin
manszfuliiwlusuaaiivuiaund
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(FGF), platelet-derived growth factor (PDGF), in-
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terleukin (IL) 1,4,6, transforming growth factor-{31
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waznsinlulgniesnsunwndeasendanaalniun

(10-13)

Table 1. Bisphosphonates classification, generic name, trade name, route of administration,

potency and medical use (10-13).

Subclass of Generic Trade name

bisphosphonate name

Route of

administration factor (X)

Potency

Medical use

Non-amino Etidronate Didronel Oral 1 osteoporosis
bisphosphonate Clodronate Bonefos, Oral 10 osteoporosis
(non-NPBs) Loron, Ostac
Tiludronate Skelid Oral 10 Paget’s disease of the
bone
Amino Pamidronate APD, Aredia Oral, IV 1000 multiple myeloma,
bisphosphonate metastases of breast
(NPBs) cancer, Paget’s disease
Alendronate Fosamax, Oral 500 osteoporosis,
Binosto Paget’s disease of bone
Ibandronate  Brondronat, Oral, IV 1000 osteoporosis
Boniva
Risedronate Actonel, Atelvia Oral 2000 osteoporosis, multiple
myeloma, Paget’s
disease, hypercalcemia
of malignancy
Zolendronate Zometa, \Y, 10000 osteoporosis, multiple

Reclast,

Aclasta

myeloma, metastases

tumors, hypercalcemia of

malignancy

IV = Intravenous
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fo a1suszneudanealniunazidn lazanlu
pOARAlaAAEN (osteoclast) vinlwnsaselusAu
melugadfioUnd  dwwadudomsvhausesisas
wazvhlisadidngnssuaumsme (apoptosis) Tuﬁqm
wananilndavpslniundisenasosaailovaian
(osteoblast) lasluannisiasuuasWmuives
20aRDUAET LASAANIZLIUNIIFNNTENNNALNY
(bone remodeling) Trtonay iaifadaulugonin
Tsuwansznunnendanaalwiumguiy  Tasen
i lFInlusuaaindnuundnduanisadiaaae
TINTIADARAUMIY AN LHNTELIUM TN LD
dlofesaulugevihnanay  Wahnunadiiiode
doufaziintlamiAeatumnezes LNamNNN
Tull 2014 The American Association of
Oral and Maxillofacial Surgeons (AAOMS)(14)
TRwasudesun BRONJ snfudelvifs anas
nszgnansslnsmeiiiavanen (Medication-related
osteonecrosis of the jaw, MRONJ ) &L%Aa1aN
fimsmesueaiihefifinnmznszgnanssinsme
mevavanmslgedadu ¢ uenwileannends
woalWiuadnananntuides ¢ Taefigihomanill
walgsuendanaalwnmnnon  Seuanliifiui

eofindufanIsnavnalitinn1znsngaut (¢

o =

i FersiasudoSenfianuaseuaguan

o

=

MRONJ WUENAANNNNANENUAN 7§89
ngu Ap

1. gdunsaaisnszgn Sensaunqaie
endavaalniun uazenduss RANKL (receptor
activator of nuclear factor kappa-B ligand (RANKL)
inhibitor)

2. gFUNIESINMReALEER 1Tu BTiE
@mauﬂ’ﬁﬁuﬁ\a vascular endothelial growth factor
(VEGF) FoldTulsnnzise

endaviaalwiumneiinuaniiiaaseeg
ABFUNMIIANENTEANUATAUNTAIINNADALRENA
ge 1wy enlaalasiun (Zoledronate) ifiuen
¥iadadniduiianuazdnasld lunssnsusise
uinduendineliinanudeelunsin MRONJ
gonn dwendadu q 7 Wledavaalwiunudd
ﬁmuLﬁﬂqﬁanﬁiﬁwiﬁLﬁﬂnwaznsz@nmni{[nimﬂ
wansaglumseil 2

luguNy (Denosumab) ulululpaupa
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LLWVIE'I"IIEI\‘IEI’]ﬁﬁﬁ’J’]NLﬁlﬂx‘lﬁiﬂﬂ'ﬁtﬁﬂ MRONJ (12,15)

Table 2. Drug classification, generic name, trade name, mechanism of action and medical use
for drug-induced MRONJ (12,15).

Drug class Generic name Trade name Mechanism of action Medical use
Anti-resorptive, Denosumab Prolia, Xgeva inhibit RANKL osteoporosis, hypercalcemia
of malignancy
Anti-angiogenic, Bevacizumab  Avastin inhibit receptor of colorectal cancer, non-small
tyrosine kinase such  cell lung cancer, glioblastoma,
as VEGFR breast cancer
Sunitinib Sutent inhibit receptor of renal cell carcinoma,
tyrosine kinase such  gastrointestinal stomal tumor
as VEGFR, PDGFR
Sorafenib Nexavar inhibit receptor of hepatocellular carcinoma,
tyrosine kinase such  renal cell carcinoma, thyroid
as VEGFR, PDGFR cancer
Pazopanib Votrient inhibit receptor of renal cell carcinoma, soft
tyrosine kinase such  tissue carcinoma
as VEGFR, PDGFR
Axitinib Inlyta inhibit receptor of renal cell carcinoma
tyrosine kinase such
as VEGFR
Cabozantinib Cabometyx, inhibit receptor of thyroid cancer, renal cell
cometriq tyrosine kinase such  carcinoma

as VEGFR, MET, RET

RANKL = receptor activator of nuclear factor kappa-B ligand, VEGFR = vascular endothelial growth

factor receptor, PDGFR = platelet-derived growth factor, MET = mesenchymal-epithelial transition

factor, the hepatocyte growth factor receptor, RET = rearranged during transfection, the receptor for

members of glial cell line-derived neurotrophic factor family ligands
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Wwndguay (18) (Bevacizumab) 9=lUfuiy VEGF
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Arwadioulndidsaiionszdunsaovasnidon
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HaviuldlduziSounsnszasmnszuuiianuas
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g ovanadanfnatuanidunadioifeeiivinld

devsiamain MRONJ iilavananadanluiies
nszgnennssing lasawnzethedvannssinsaneds
fidonldpvionflaifisuiunszgniu uasmnld
Sunaduiinszgniandis 1wy manauiiu Az
vl¥anudeuedansiin MRONJ goiu

by o Tunguendumsaiovasnidon
finalnmsenqnindendeiu Wevusduiufsy
fiseii uaziissaunsiin MRONJ Tugiheils
ey

nndayatisafunszuiunsiinlsnvay
ORN uaz MRONJ azifiuldifianuuanseiude
fuvRzey ORN (:nnegsi] RIF) NRNMITS9R
Thialdhaevdeneansdemelfisadene ¢ 1
wadiouladidea IWlusuaad seaflovanaiuay
saaRlaamai JIniunafinanseyyadass ROS
nWRenanIznuviaeen lihazdumseiden
mﬁmniz@nuauﬁmﬁa mafiaduloWoiin M3
a$wilaidalniflifiquawiuiiiogonusy
anaieme auiannlgniaiia ORN usinsiin
MRONJ ﬂf’ummnqwﬁfm\amﬁmmmmﬂniz@n
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a5 nszan uazgniNnEfumsEvaeniian
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nszgnansslng auiannlygnsiia MRONJ

n153ded8uazIn u,unm'mguuiwmfsﬂ
(Diagnosis and clinical staging)

mMTtasdy ORN way MRONJ Usznauluse
mMItndsed®  wdumsastanusealsaneaidin
LAZMWE anwouznadineay ORN ez MRONJ
Hunwulguan pgtuuy fieg WANMINUNITZYNABLAL
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SudafReUn? (dysesthesia) #ulan dodounay
msgnﬁiwf\i%ﬁﬁwmw?mz yausausananle




SWU Dent J. Vol.15 No.2 2022

finduwmiiu wazenafinfiade fvuedlwa wwame
Fn viieenalimeas uazaanIngananss (U
IFaufedurinlinazgnannasinavnlasnendann
& (9.19)

MRONJ wui3peay 634 Lianmewvaals
fudvnszdu 1y vimansivihiiAamsuady
mMafade wasdiipeiouay 36.6 7iLinduiey
(spontaneous) &1 ORN wuifAnduieeionay
68.1 uazinlaofdenszdusosas 31.9 s ORN
waz MRONJ iialusnssinsanadudulug Tae
ORN wuluznsslnsareiivdosas 91.3 uazuny
Taiwulunnsslnsuuias & MRONJ wulu
nsslnsareiosas 68.9 wazwurnsslnsuuld
1/88n31 ORN (19)

miflads ORN fagtiudvaelifdinin

'
=

anuddunananaesvidafedmsuldinens

va o °

Allady ORN Fvisnusnafginwus asinany

v
o o

Tivansuuy Mnafndvilagiu deil

Beumer (20) “finszgnlnaluusnauiiinele
5u508 ndwifiunaiathetes 2 weu Taslsiwy
TsanziSondroiu”

Marx (6) “ﬁnix@ﬂ‘[wdmmmiﬁ\mdw 1
wuiwas @) Tuusnoieelasused waglud
wanguuaavliidiuinianismeiunaiagie
oy 6 LHau”

Hutchinson (21) “WUU"Enm‘ﬁ'ﬁﬂiZQﬂde
@n35ln3anv) aEuAY 2 1hBY lussnaiia
T850508 waslinumsiiaugiSedn”

Epstein (22) “WouHazaviiodion (mucous
membrane) ‘3"334ﬁUﬂ’]iﬁﬂiZ@ﬂM’]E}INdﬂﬂﬂN’l”

Harris (23) “mz@nﬁmﬂlﬁ%’ué’@&ﬁmmimﬂ
wazlwalnounannimviiovieibeylnagu liifin
msmedunalddesnit 3 wWeu wazlinums
\Anghassuzideusaniuy”

azifuldusiazdonaldszyszuznaning
nazgnlwaionlfunusieiu fdud 2 Weuluaud
6 LADU

mInuunansuzeAiiin ORN [afigfinus
wanevwauedsswunly Sudaud Marx (6) 7
1983 TuunansuzAaiin ORN 3 3 szdumu
mMsnauauaYAaNM IS lawWesuuSaeandiau
(hyperbaric oxygen , HBO) Epstein (22) 1 1987
FuunmNMIanamzeslIakazMIianzgniin
TaewenSanw Kagan & Schwartz (24) T 2002
waz Notani (25) T 2003 F1uunlagtiwaanaw
S9fuazvauwnvaslsanninsanyssnauil  Las
a1gA Lyons (26) T 2014 ﬂ"a’mzﬁumm?um\nﬂu
4 sesulpRansananveulensaslsALAZaINg
vavithe Taiatauemssnmn sy deil

< 1 n3zgnaufignianevieluadeansn
fienwemiioanh 25 aw. fihebifenslims
Snndpen iy

i 2 nazgnaufignianevdelwasanan
fenaprannnd 25 ow. Jihelifionms anad
nazgniinlaewendanw  wiszeuinspalinlufv
\ulszam inferior dental Wiavka 2 Bgg N3N
s ldnwihtdy  snuihesiiansindevesity
(dental sepsis) w%aﬁ%unszgmmﬂﬁtﬁulﬁﬁmwu

5291 3 nszgnaufigninansvdeluaeanan
fenapmannd 25 ou. §ihedenms uslsiwg
dnvauziuravlsndnudazlinissnmdisen ey
DENLAEN DRRNIUNTNANNELDA (debridement)
ﬂiz@nﬁmw‘%amﬁu FMAUMIYN  pedicled flap
Wz

5291 4 nszgnaufigninanevideluaeanan
fianwemannnth 2.5 o, Inszgniinlaewendanin
vaunsaalsaluioidulszam inferior dental #58
ﬁgﬁJﬂL%auﬁiaﬂﬂniuﬂﬂnlﬂﬁﬁﬁaﬂﬂﬁ (orocutaneous
fistula) Wiafis 2 pelv3INiY mysnlFisysns
1A59a$ (reconstruction) é"sﬂm‘sﬂgnmmﬁmﬁa
(free flap) wﬁnanﬁwiﬂqﬂﬁaimﬁiaumaaQﬂwﬁwa




2.AuA.LUAD TR 15 aUUA 2 w.A. 2565

ANBULINNMWSIE 289 ORN uandlwLiu
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