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Bisphosphanate-related osteonecrosisof the jaw(BRONI)
biocherical bone markersg A2 TIAYS: 348 nonbisphosphanate drugs
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Biochemical bone markers of bisphosphonate-related osteonecrosis of the jaw (BRONJ) and
nonbisphosphonate drugs in osteonecrosis of the jaw

Department of Oral and Maxillofacial Surgery, Center for Refractory Jawbone Diseases, School of Dentistry,
Kyung Hee University
Deok-Won Lee, DM.D, M.S.D, Ph.D., Hyun-Woo Lee, D.M.D, M.S.D, Yong-Dae Kwon, D.M.D, M.S.D, Ph.D.

Bisphosphonates are widely used in the treatment of many medical conditions, such as osteoporosis, multiple myeloma, Paget’s
disease, etc. However, side effect has been documented in the published data during the past years, osteonecrosis of the jaw in
patients receiving long-term bisphosphonate therapy. Although pathogenesis of BRONJ(bisphophonate-related osteonecrosis of
the jaw) is not yet fully understood, it is currently known to be a disease associated with suppressed bone turnover by
bisphophonate. Recent literature has indicated a similar association with nonbisphosphonate drugs used in cancer therapy
including monoclonal antibodies denosumab and bevacizumab and multikinase inhibitor sunitinib. Accordingly, many studies
have been carried out on the biochemical markers examination to assess the risk for BRONJ. The treatment of BRONIJ is reported
with a review of the relevant literature. However, there is still a controversial discussion about the adequate treatment. It is
necessary to accumulate further studies in order to establish more useful biochemical markers and effective treatment for BRONJ.
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stz o3t =2
755 ASHAA Z55E AAIRT olof wet = Tha 371419 W elel 23] & #AHE BRONJ =
WA 20} B A7t ko] HNHA Q] F9| wAlE 9] skl e a W ofte] Tt W8-S Halskal
= WFe AE Henh Eak o AglellA s AT,
d5A 7o X335 Wefisks 282 ot FrhAe
2 1Y A=l ¥E e AFReE HaAl7leE 1) Ew| Fejof| w7} =ZEo] glom AHIF A '
OFEARES STkl A Qiek. ol=gt AaubAQl & ol E-Fatal 85 ol A&k A%
7 A YA E-51L bisphosphonates & 2) BIAEZASZYO|ES A EESIAY AR
717F ARERE 7 O EollA & eE, "W MAe= 58 52 A+
F2argo] WAt A97E HilEa glom o5 3) WAMAA| &5 e A =o] gle A&
bisphosphonate—related osteonecrosis of
the jaw(BRONJ)Z ©gstal it BRONJE Ztsk=d] ¢1¢] bisphosphonate &
o= 20039 Marx”7} 2502 Hilgh o] ¢ ghf § ojfof It WA Fasih E A AAL
gt A7t K8 Qli=d] BRONJ #4452 BE  CT, MRI 59 A &9 HAPE AlgEc), e
YA 2| 2E9] &3} oA A, W A AR} Aghs o5517] fiske] AekehA] EA| Ao o
AAA 9] A4 FO8 AEA0 T 2k AAL7F AlgE] o St
?lﬁ = 79 T3 v 4 sol TAEH A7 Aygketal HAKbiochemical markers)st 24
B Wed Zdn 4 Ados W A T BRG] AH S BARA ke, Y Ee o
:’—E]J— 2| e} 0] Zhjo] WY & 4= Sl 2 59 AHou} 2AofA I E|ojR|= ofH T2
A1}k 2] oA | Fof o] 7Ht ghor T €] =, 54 A 52 Uelth, 53] Bone turnover
of &, Udske] YET, HY7lEol AstE o] A4 marker+= & AR} TS 2R HIE HARBE|
O] f19lo] =& A5 FollA AR, 2T Sof &4} fIgt Mo} 2N T2 Iy, A7
O] Ago] A= JETE 59 Alzo] Z|atofA 2%, &%, Paget s diseases9] A& A5 244
de] %A BRONJ 827} 7kl W o] gh=d AFgHTh Serum CTX, serum OC,
of gk o] ok AL Qe BSALP, urine NTX, urine CTX & o1& 7}A]
American Society for Bone and Mineral marker&©°| $=H o9 &8/l Tﬂo}@] o] A+t
Research”o| 4= bisphosphonateE 734 £-& ofA] theFst Axprt ekl gl
3h= A} oA BRONJ 2| 249182 10,000 2 AF-EolA BRONJF 1of thgt A 2|7} thef
o4 100,000 % 1H&E= WAL 5kl SHA| HarE AL Sk, YA AR W A=) HEAQ]
American Association of Oral and A, BFAEE HAEAE, FEAAeT 22 ¢
Maxillofacial Surgeons(AAOMS) of A & A A2 Qo] A AT ERS
Bisphosphonate®] AW uf Fojo] mk2 BRONJ o] g3t Frtaof o|2774A] o] W Eo] A E]
HAES 0.8-12%%, 7350l w2 BRONJ of gttt sHATE G717k ol% T2 HAS 4= Q=
AEL 0.01-0.04%%2 Hiskal QJep, dukgoz SHARE A A2 of4] glom Agke] gl thsfA =
AU Fo] B} A4te FojEEs A7 el SfolA| A2 R o)A A] AL Qlek”,
WAL A& ol 97h St A Qe "Eﬂio]‘zg H 53 FbE A A=A 2 oA =
2007, 200949 AAOMS position paperofA+= AFFIAE Yo 4= 9lo olF TAt EH
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loﬂ ojz] OE]:rL THEs TAR ok, At
HPARA AR €]o] BRONJE ZIEkstal
£0o] & 4= 9)= Biochemical bone markers2} Bl
AZEATZYO|EAA] o]Qle) etEIALE o] 4= 9)
+ tE ==l il A R} g,

I. Biochemical Bone Markers

= djAk} B biochemical markers & 1
ol wet 24| F 5o = tks 4= Ao,
1) & 4% FA(Bone formation related
markers)
—bone specific alkaline phosphatase
(BSALP), osteocalcin (OC),
inal propeptide of type I collagen

carboxyterm

(PICP), aminoterminal propeptide type I
collagen (PINP) 5°] it}

2) & &5 ¥ EA(Bone resorption related
markers)

- free and total pyridinoline (PYR), free
and total deoxypyridinoline (DPD), N-—
telopeptide of collagen crosslinks

(NTX),

(CTX), Parathyroid hormone 5©| Slt}.

C—telopeptide of cross—links

1. Serum C-Terminal Cross—linking
Telopeptide of type | Collagen
C—terminal cross—linking telopeptide test
(CTX) level> BHAAE Falo] Blad] HA AT
o = AARR SAAIE wet ®ol7t 9] wiE
of B obdl F&ol HARE AlgRItt,

Rosens?& serum C-terminal crosslin

king telopeptide of type I collagen(CTX)+
= Mzt 45 4] fIet AEehs At
SH3iTE AR o] X|E+= antiresorptive therapy
O HRE A 9 B52 K| QI AARE ARE-E o] £t
o olzfel A gE 7| o® vk gixjofA CTX
7F A Holg o g BRONJ Q| Y94 B7tel] 24
CTX7}-&3hekal 74 Hf qlch,

Marx5{10]& €% CTX 427} 150pg/mlolA
o] ro- 8l (low risk), 100-150 pg/ml %
59 Y (moderate risk), 100pg/mlo|sh=
< H8(high risk) &2 2573 tHTable 1).

CTX value Risk of ONJ
300-600 pg/ml none

159-299 pg/ml None or minimal
101-149 pg/ml moderate

<100 pg/ml high

Table 1. Risk of ONJ according to CTX value

(Marx et al. Oral bisphosphonate-induced osteonecrosis: risk
factors, prediction of risk using serum CTX testing, prevention, and
treatment. J Oral Maxillofac Surg, 2007)

C—terminal telopeptides= N-terminal
telopeptide(NTX) Rt} 4 HSH =7} 27] =
of Zo| Hehe S0l X} 4= T marker®
ol A At} Telopeptide 7S 1 & A
(osteoclast)7} & 51 &<t collagen?] 912
ANEE AE o FAEL aHERE 3 OTX & A
GA| Al 2] A e} BlFRitt,

A CTX%E bone turnover =70l A12|gk wlksh

markero|H & SAA A7 H7tol| £2 2|17}

2 4 ok AR SRS W) A 4 gl
IohEs WS St o) P14 WE 25 oA

sl7]of FAdsitt, HE @4 CTX ko] BRONJ 9|
ANEE ASshe AFER AREE o] fLo o] Ao of
ot =22 Al&EI JJoP?, Marxs'¥2 BRONJ 2
A= dukr o g o A COTX ZhS 7Htk 21
it} SHAITE HIAZAZYO|ES H839F BE 3

rr

i
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Zpo| A CTXE] FHass Bt Axfoln] HIALA Y| CTX level®] 57}5k3itt
o|E AwE W= At 5 A& o A9 BRONJ 7+ HlE d4 CTXgto| the A5t vlausto] 24
stk AL 1t CTX S22 BRONJ SHo] 7914 7 s A B ek o] HAR= oFA7HA|
o) WAYZ S5l A of B dolth A HE S HolE 4= qlrh 18 ER CTX #h=
200949 2o A 189 2] BRONJ A} A el weh o2 2Fe® Ys 4 Sl 150-
serum CTXE &4}l ARG A7 BRONJ 9] 4 ZOOpg/mL R}l A2 X]—g risk zonel.2 W&
2tk serum CTX 2] Atoof frolgh AhtAo] AAste] A TS S TP, o]l= 8H CTX #
A= o d ¢ %*EH:LE] 1) AAGE Aol A o] BRONJ 2| $184& 4 136}3’- Rekeh=d| Farat
Ao 2Rk T29%7F W A& vehd of B2 ARE 4 A ARY Beke A4ckT =
=2 B 5559 %%HLEE %ETH%EP”. = A o] J A o7 Holu} 71 g-8A4Jo] FHE H= ¢l
Ao} ATtz 719 A A0 AT E stage
oF A0 5 FAlol arefsl weket Ao ' o] ¢ 2. Parathyroid hormone
TZ23}= BRONJ HA 7= H7h o] Axfolw] Wy 9 PTH level 2} BRONJ Atojof] Aagof thgh -+
AAlSS flgh HE 9] A7 Fasitt AgE @A g, Ardine 572 A WY
Bagan 57 AW H|AZARYO|EXRE W2 bisphosphonated 7o) B2 32} 695 &
BRONJ #4h= o 22 CTX ghs UrEHH% AEH  FFA A4S o A7 BRONJO W A 4
Astie), vAZAZYO|ES B8] Ok EThE 32.3-283.5pg/mL(B A 157.9)01 A Td &
Z A}9] CTX 43 400-550pg/mLo& o4 43.2-236.8 pg/mL(E+ 139.9)=2 PTHZko| ¥
A Ql= WhH 583 $HA}= 150pg/mLo|th, B]A3L SFALt, o] AtellA PTHZF BRONJ 7} HAHA] oF
AAY[O|E .—% sl E7)% 5ol Tl A7 ]=t, < AR Blasto] RofskA Stk o= 4
585 9 A5 el oF 25pg/mL = 4 = =g TR0 Apeko] A o] HojX|A st
6.0
so{
4.0
2 b
(=]
3 3.0
2 |
2.0 :
0 T T — T T
0 50 100 150 200 250 300
S-CTX (pg/mL)
T2 1. 8 CTiglo| BRONIG AZT et RoiEt NBAYL USE Hel
(Kwon, Y.D., et al. Correlation between serum C-terminal cross-linking telopeptide of type | collagen
and staging of oral bisphosphonate-related osteonecrosis of the jaws. J Oral Maxillofac Surg, 2009)
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T olo] et AYeld ukg-0 2 PTH 50| S5l
AL HolZRL Aoa Ifjrso] HAZALYOE
s Az 4

Ea
off osf IestAl A He PTHE &
(})\]]\

2 Lehrers'®S PTH level 8] -8F4 1o
A 589] B2} F 94 19ko] =227} F7FsHlaL U
WA 472 A He ol %=t PTH levelt
BRONJ 9] ¥ Atolof| f-ogt 542 AFtAI7} ¢l
=) A

20109 Lazarvicis’2] d-oll4 BRONJ &zt
9] 13.3% 7} PTH A7t S7tstl oy S7H
PTH #4157 &4 5 o 2 H1&< 17.2%=
BRONJ = Ud=x] otth, o= PTH level¥}
BRONJ Atole]l f-2Jet AtAI7F §le= Urehdct
NI i

HbH 2013¥ Kims'"2 9|3 biochemical
markerz°| @4 PTHY] f-2]3k 2fo] & H ikl

33Tt

=

3. Bone alkaline phosphatase(BAP)
Bone alkaline phosphatase(BAP)&= &34
¥} 3t Ao F4lo] H= TS Sk marker©]
™ osteoblaste]l &Jsf Y4tz 8 FAo|T} 7]
W71 7R3 Al 48 (renal clearance)©l]
FoFe WA et wEbA o)A EH level > &
B8 s S 83 =7t et
BAPE BRONJS] L A %2 g A= WA &
24| Lazarvicis’e A4 BRONJ 2Ake}F 1
2] ko 351z} Alo]of| BAP levels< 25t 2lo]7}
ot Z237F Uit ¥ Lehrers¥2 589 3
g o S3FA AE AR Ant A B
W2 BAP level(10.38ug/L)°] Ugkom 2
ogke] gt Atxlef &JskH BRONJ 9] ol $-2F Eu

bone specific alkaline phosphotase®] 0]

Tdo] Q= Ao® AFAES HHR vl AT,

4. Serum osteocalcin

Type I collagen< & 4t opye} o] 22 o}
£ FxEo% &A%t 1A bone—specific
alkaline phosphatase ¢} Osteocalcin(OC)
= B9 Bl WIESHA| AME-El= markero|of?,

Serum osteocalcin(s—0OC) H At+ o} 4
BRONJ 2hAtol| 4] ol Al Il Q14| ot}

o 9159] bisphosphonate | &%} T E
biochemical turnover markers®| H3slE ¢+

Ylo|E 2|7 53k ghheticy @, 18a & 342
T & P {71H R ddEe s S Y

Aol ozl tha Al 4= oL spieyr. et
Lehrer$”-2 7942 BRONJ &AF2] s—0OC FroflA]
& k= fqlokar s

20109 2atofla] AJggt Aol H5AQ1 &t
4% Aol BRONJY] 918 H=E B71et 4= = s—
OC A 84 CTX AAF 22 Biochemical
marker=9 F&4< dAFsATH?. 2399
BRONJ 242} 6192 BRONJ7F 9131 671 o)A
H|AZ AN 0| E 583 Zrha5 2HAolA] s—CTX
ot s-0CE &4ttt X CTX = A 8%
2kxto] vl BRONJ A o)A H71 815 out 5414
o= HofsiA] ottt ¥WhH, BRONJ #Ake] &%
osteocalcin®] ¥=+= 7]E2 0 vl 251 Wk
tH1™ 2).

ozl s-0C g2 27/ix Y & 53] 2349
o= oA e §lom YIREEY] SApr} AF| 2o
Y =S F85hL A Y2 HE LG
ol o5t =34 Aoliut 71er mefElA] k2 12l
9J3ff osteocalcin®] <ol AS] WolsSS A2t
gk 4= 9lom BRONJ Q| WAo] 7|9 HlAZA Y|
o|Eo o3t Mgl Z5Ee Afd #yto] ozt

G WA 7ol =
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250 -

$-CTX (pg/mL)
L

120

Seeum OC (ng/mL)
-
2

Normal ONJ

ONJ patients

J2! 2. MM 2 BRONJ BHA1S] serum CTX 2 BRONJ EHAOIAS] serum OC
(Kwon, Y.D., et al. Two biochemical markers for the risk assessment of oral bisphosphonate-related

osteonecrosis, Clin Oral Implants Res, 2011)

7} ek webA] 22 s—

o oIt ONJ #18/d9] 87k efshe A
= AR A ob7] =2t
o] 2|7} Q7] o % %7%—1?1 HARSo] Bt g
o ARE xﬂJ— i = ot} mhA &
5171 HoH s— CTXQ} W == B
}E}L mm BRONJ 913/ 7o} Adshet]
TAAR 7RsA0] itk Bt AHGH 0] oubd 4%
o] A FH TAol|lA HHsHA WAE Festa
BRONJ 2| 9j34<& B8] Sfalix
545 H7F marker®}t s-0C & &

o] Z4jo] Aol Al Hlojx|iz

lo
pact

o3

4. Vitamin D

HIE} D+= lipophilic prohormone -2 Ej%F
B ofsto] o] dojdth e B 1R
A] T-Dehydrocholesterol provitamin D3Z
AgkA 7ok, qhoF gjokel AAs] ==Y
provitamin D3+ W27 HEF D3(Cholecalci
ferol) & AgHET) o]= liverollA 25(0H)D3E A
3tel 31 o] o] A kidneydl A EF5A FEH A
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1,25(0H)2D3= 9l
T8 el E‘%‘E‘@' BjogAlel eFolu F53
A 5ol
WHO+= serum 25(0H)D7} 20ng/mL ©|s} 4
o vlElR] D E=£02 Aol 3131 10ng/mL ©|3t
A o BERRl D AFHOo= FOSIry”. kAR B2
AFLENA serum 25(0H)D & AA FHS
30ng/mL o[e&2 ¥l 9131 20-30ng/mL ¢ 7
o BExRog HY 9lon 20ng/mL °|5kel AL
Aoz w1 Qe o|gd 7|1& e 25(0H)D7}
30 ng/mL otz "o|d uf PTH ko] 5716k= &
& Kol Cafl &7} 30ng/mL oA Z&s1A
%“ﬁ"“lh— Sl At AaE FAR SR,
Hwangmg’o = 2 S iR o
7ot 23 20.4 ng/mL olslollA Eths52] 184
ol =7 yetow o A%E flste] A
20ng/mL ©]4+9] serum 25(0H)D #H& A|otstaL
ek, HolickESO) Aol wet HFE Fof AAE]

g;

=

+ BIEHY D39 S skt A oqi%ﬂ}\i al
Agor 742 uH9] elastic fiber? $£=1F A
= @H=9] A T HAas Q| mlR-o] vl




AL FEo] AsheEral Hskal Qlok Epidermis
¢} dermis®] A 7-dehydrocholesterol ¥
previtamin D39] AJAto] IHH o7 ZhpE kA
w= A7 yekth

vkl DO ol AR BUFEL R @

% glom of2o] 3 o] Helshs Ao ueltt
AYZo| 9lotA] HER D3 AAHO] T4 wle}
B0} APOE oojA|: o]t BrkEE

tisto] gels] A 1 =2 Tl o
o] A thZ Q153§ HleR] D AHo| yephdt),
Hokugo%‘”% Rat o83t =44 HE

7 D 23 374 BRONJ 2] 5--&0f tjste] A
stlch, el D Ay Aol vz Ao A
AE Folgt 2FolA 1A & LT I ek
Af7F ol AL ofzHALe] WA Eo] FTksH,

ol elyl D Aol o] NHolu A4 WO

AR NS FHsto] FTIARE sk 7]
A Aoz wolA)

[oFstd HIE % CTX level©] BRONJ 24 of
% marker® F9 & 4 ¢l A2te A% & A
Hee 4ok ol Qlol Fadt dde & 4 =

Aoz Bt g3 BAP level 188 = ¢l
O 1 gk S HARE 83t PTHE oF4
BRONJ WA o|& marker® X7] ot} E3t &
A CTX2} Osteocalcin F AANE E5}o] v|AZA
Zujols BaAA ATy o] FRseA] of

5 o5 4 9k

o
Vitamin D 5= 3t o= Z|A} HAof] ofsh= A
o2 AN o yALe] Ay} 2] Fof 3 X HE
g4 5 e Ao By, 2EE
biochemical marker”} BRONJ &] oA | E 2 A

A REAL

£ B85l o 22 markers X‘71 ?4?'*
Z7HAR1 A7t AlsiE]ojof gt F48k=

QJrF? . o]gA BRONJ ¢ #&iste] oz **HPEJ—L—
At+E0] = AL & = ok 3|9 o]+= BRONJ
£ Ateke Alo] kg F83 dolu % 7]Ho]
U AskehA 2] e|al A gof| tiste] 714”1
7+ ek oujgitt,

I. Nonbisphosphonate drugs
implicated in osteonecrosis
of the jaw

ojste] v ] A “H}Eﬂ] 7‘]°§ﬂ
A2zl = ol v 2] Gkl tafAl= Ve L gHlo|lE
7F =& 4 ol gle}, HjAxZATY|o|E 1 9
AR oF A o7} S5 o) A 2 Aol ofshd
339 A7E Y% human monoclonal
antibody, FAFE|A 2| &4 9 A= FEIARE
goZ 4 9l W17}t 9ltt Bevacizumabdf
sunitinibZ-> anti—angiogenic =2 W= A}
f-olL} Bisphosphonate 2} 374 &3 ARg-o] 2J3)
A of MARE HAERITRAL oh Sty A RE 9
3k Q17 FUEE FA|IQ] Denosumab(Xgeva E=
Prolia)<
factor—kB ligand(RANKL) ¥} ¢13h=]n mharA)| 3
o) ST} 2L 2 A o] o u|ALe] Yolo g Bl
= 9tk A2} mEA e 29 49 33
S YUA= Alzoltt, 2EA|E= osteocyteolAl
2= AN TEA| 2= cytokine A QIAHES]

macrophage colony—stimulating factor:M-—

ﬂlH

receptor activator of nuclear

(|

CSF, receptor activator of nuclear factor—
kB ligand(RANKL), vascular endothelial
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growth factor(VEGF))2] 94& o}l monocyte—
macrophage A GolA 7|y 20 ghZA| L)
w3t 2, 223 BE2 RANKLE S| =Zof of&
sl o] gt Az = RANKLO] $IAY osteoprote
gerin(OPG) o A= AAldtt, 2oAlE 42
apZA| i Zgdotef A/dE wiziAl Sl el SRt
olfgt 7|H F AT ERT} vERIDe] ZHo}
2 Slot, oheket wi7iAdlE 7Hedl M—-CSF, VEGF,
RANKL 281 ®gvl DE
macrophage AY25E 7|3t WA ZEZ2] o}t
T3 Aol =83t 92 gl Denosumab=
EA| ] Et FAdS AAIsH ] s RANKLO
285t Hrhggoluh Zofl HolH of A wof ARgH
t}, Bevacizumab+ VEGF & #& o2 3l1 g3t
O] A4 Asieith, oA i, =, Al 54l
ZAA oFe] A 5ol A 0 & AFgEw Wagta) Gub
ool =854 AME-Eh Tyrosine kinase 2JAA]
9] TI4gof 3= sunitinib &= VEGF 84, M-
CSF 484 18|al o2 ZA2E Wafgor A4E
TS FARI (1- 3).

monocyte—

(Denosumab and Anti—angiogenics
drugs)

RANKLS BAIZ A4S 843 A7|aL &2
A 7IH o8 = A UA=(nsulin-like
growth factor, transforming growth factor
)< Y&t Denosumab< ©]&gH RANKL
S Al osteoprotegerin, tumor necrosis
factor family 2] A2|sh4] avts wulsto] oA E
o] B3l A3ks}aL 0]9] apoptosisE 451 A%
H olmA| ] AR Qlef W] FE ARk
Denosumab |25 -2 gERjol|A] etZy] A7} Bl
w31 ¢lem bisphosphonate 2F A AL}
H|Sgh e Bt giet, ofe] 7]4do] A& ot
27] wi£o] denosumab©l 23t A2k BPs of ¢
b A Hop w2 sjd sbesirial Hal gl
Angiogenesist $%9] X743} osteoclast &
315 0|71 HZQl RANKL AAI|A F83t 717go]
o, Az £ $8AQ vascular endothelial
growth factor(VEGF) 8A4= ] o] =48
o3kS- 51 tyrosine kinase activator o4 thE
o|2} 2HES Algtsh= eEol o8 2] & 4= 9l
oo E

antibody bevacizumab)

angiogenesis inhibitorg
o}
kinase inhibitor ¢! sunitinib-> VEFG AEA|A|

=2 F30o& 3t} Bevacizumab = JAHHoZ A

(monoclonal

T2l 3 = ZEo| M2|9 = tun over 9 2ko| AIS A2 J|M M-CSF = macrophage colony-stimulating factor,
OPG = osteoprotegerin, PTH = parathyroid hormone, RANKL = receptor activator of nuclear factor-kB ligand
(Troeltzsch, M., et al., Physiology and pharmacology of nonbisphosphonate drugs implicated in osteonecrosis of

the jaw. J Can Dent Assoc, 2012)
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%219 anti-angiogenetic drug@H -2l % V. Prevention and featment
27 ol 4] Tafol] HLt ek X 2ol ARLETE. of BRONJ

B A5 of ofe] 7t SFBIUNE B 5}

=4 Guarneris< 3,560 9 axjof A BRONJO]
bevacizumab T Ei= BPs} §A| AME-SHo] A&
St off orEAF S0 0.2-0.9%2 UEhdth
I BUSHATEY . Sunitinib & VEGF #8412 & Stageol W= A EX]Z& AAekct o]= tigh-
7Rt uelslo| M fARE A3 whEar qltk

2 fE IR} 8AIE FHOE ko] N2 AT

£ A= multi-targeted receptor tyrosine (Table 2).

kinase o[t} o] SFEE It oFF Aol tfgt A+ Stage I,

= WA grom Ao tisto] & AEA QLA gt A< dHst
53], Denosumab> &ths% A=l tiaE2Ql A &4

biologics = 3 oA e & Al Ao = o A 72

H QFo g g A28 oFEof Ot x|uhA Hzkg (chlorehexidine 7}=

o ool 3] hAsh) Qe APHANS BT BA (RREAE

3 ¥R DA Foltt,

Table 2. Staging and treatment strategies of BRONJ by AAOMS position paper”

Association of Oral and Maxillofacial
surgeons(AAOMS) 9] position paper8%Al+=

I1 2kx}e] 49 HEHQ 7S A3

OL% }\]ﬁﬂfﬂ- Ao Z 7‘5]._]—_7_ Olq.

), quﬂgtHOE 37 Ys 4 QU
L BEAQ] A ol A= 1AAQl AR of

) 3 o 2009¢ American

UL Stage 111 SHApo]| =gtafi A A=

DAz B o BER A
=

A7) 22k )7 A

BRONJ staging

Description

Treatment strategies

At risk category

No apparent necrotic bone in patients who have been No treatment
indicated Patient education
treated with either oral or IV bisphosphonates

No treatment indicated Patient education

No clinical evidence of necrotic bone, but non-clinical findings

Systemic management, including use of

Stage 0 clinical findings and symptoms pain medication
and symptoms and antibiotics
Antibacterial mouth rinse.
Exposed and necrotic bone in patients who are asymptomatic Clinical follow-up on quarterly basis.
Stagel and have no evidence of infection Patient education and review of indications for
continued bisphosphonate therapy.
) ) o ) ) Symptomatic treatment with oral antibiotics.
Exposgd and necrotic bohe assomalted with infection as ewdencgd Oral antibacterial mouth rinse.
Stage2 by pain and erythema in the region of the exposed bone with or Pain control Superficial debridement to relieve
without purulent drainage soft tissue irritation.
Exposed and necrotic bone in patients with pain, infection and
one or more of the following: exposed and necrotic bone Antibiotic
therapy and pain control. Antibacterial mouth rinse.
Stage3 extending beyond the region of alveolar bone, (i.e., inferior border Antibiotic therapy and pain control.

and ramus in the mandible, maxillary sinus and zygoma in the maxilla)
resulting in pathologic fracture, extra-oral fistula, oral antral/oral
nasal communication, or osteolysis extending to the inferior border
of the mandible of sinus floor

Surgical debridement/resection for
longer term palliation of infection and pain.
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HEOl A9 THHOZ YAE AASK= Ho| H
otk BRONJSHAA Qb4 A& Eis K} HE
29l T} Asto] g 2| Rof| igto] of&] 7]
=g}o] QJt} Lazarovici 5% E3F H|3 AvE
st 717k A 2| =t X4k o))
2 7142 3xto] 189%1to] A= ATtal it

2. A1 AxJof| tfstol= oFA7EA] =7k o 4]
7F Qo HEAQ Ao RE {7t o8
Stage 2b ¥ Stage 3 EA7} 3 ditolct, 9]hA
Aol Wit FHE2 & Al F8T A2 BE A}
Z9| AL} AL e HE, 1Rl sef
Q9] getoletal FEA o= Adgstal i, Xz
o] BREH AelE FaAotd 27]9] Zho|=ailat &
2] 2l =4 259 vl 9 §-84d0] Wol Kl
w3z glow oy A5 AT & o) BRONJ 9 <}
A 2| =27} v|QatA A8, HEA 22 ECE A ] 4]
FH ol Hot aabAolet HaETH,

LA 7938 5 o Al BRONJO A & 2
GuidelineZ A|A| 3t¥=tl] H52QA <7H4 2|79
Lo ¥399 7+x3ka Qith o] AAOMSY] B2
of] W& Stage3°llA 2] QJubd 2] &7} Al E ojof
gtk Adh v, oabd] 257t HEY A 5H
t} ®t} BRONJ 5o fa&oln AAOMSQ

® -
= a

-
-

W
®

Serum Osteocalcin (ng/ml)
=
-

-

Serum CTX (pgimL)

g F 2

g

stageol T A& A7o] HFEA] HQ | odrfal W
i ?\}\q-%)-

3. HEA, QupA A| Qof|= F7HA AR5 =3t
TH B 4 9 Harper$} Fung”+ A

(recombinant human
parathyroid hormone 1-34(teriparatide)
(rhPTH 1-34)2 ©]-§3F A &elA 107§ vlof vt
%% w3t A5ZdRE LA}, Teriparatide
(TPTD)= A4 S 2:29] 1-34 opiieAbs 3
o2t 4 polypeptide olth. Aol Sths52] A
et HFAA AEAR SAESl=T A = ¥
3
Teriparatide +
(= e b e A
7713 E5SE 22
=5 A =AY g
FF77F M 4 Sl =
ol TPTDY] H7}H4]
sltolrt,

J1ZA9 Teriperatide + ol 7| A4 He
o] Am ujUd AAg FAR|OFSl= MIARRORE o=
ol TAZE Sl o QLo B R ofof ot argfrt

Has] oz 247149 olym AMEBIES FDAY)

1
.
=

50

B

g ] -

& & Rl

s L L

5

T2l 5. 83X Osteocalcin 242 CTXHO0| & & 2-IiH7t Sl Lalks 29l
(Kwon, YD., et al., Short-term teriparatide therapy as an adjunctive modality for bisphosphonate-
related osteonecrosis of the jaws. Osteoporos Int, 2012)
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olote] xlm ol 9 71Ut XA A7 D asict,

Eifo A oAl O] SRS T2 BIAL A
o|E Rol5 FA[5laL, Hthgte] HEA e 2w}
A 2~370 2] E=2 717t B¢t Teriparatide s ot
ol 20 vpo|ARTHE FofsldlS o, AR
A Glo] A7 =52 2l shitk?.

o] Aol A F2te] s-0C  s-CTX F37F -2
SHA Aol &3/ 0] AaEE Elsl=t ol
St A9t2 &2 o Teriparatide’} BRONJ Z| &)
tigto] d 4= S-S A% S 4= eh(2™ 5). 1#A
Tk o}4] Teriperatide®] AR&-e] ojwgt &7+ 714
Q2] FRtths Bl glom B AxpE0] At 2}
& A ofZ] ofjudAle] ExshH BRONJ S| A5
2] BRONJ 9| &8/ thafir] R} B2 A7t
sk Aot

o]9]o] Adornatos'’-> BRONJZHAo| tja}o]
QA AzxZdAE F +a FHol Platelet
riched plasma(PRP)2} S5/ 9h3 AME-Sh=
o8 £ AWNE RISt Freiberger'®S 119F

At 8RS o83 A Ao Histe] o] EolS st
of &8 disto] Hilshr| e sk3ih,

4. BRONJS| ZaLe] A& offgolct, HjAz
2ZYO|E B8-2 STt et A2t S5 § oF
o] 7 F¢k Zol "olslth= 54 wizol of 589
ST A= HEeHA] oS ol

HIAZAZYO|ES Fof7|= R Tpejafo] ofs)
=207 AlgEojk= QHETh o] Fofr|7h e
risk—benefite]] thet A= N7 Folm, FE A
T oHs] FopI= QIR APl S S
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A7 Raxof ZATo] Al S wf 71 3 A
7h /4= A7l 5219 akle] H Ao g ofA
Aok, BAZEAZYOIE Fofr|o Hste] 20099
wafol Al AJRYE 22} A= FH7E QIe, QA A
& FApEgley ue 9 AR o o] 9
A 2725 & 4 I BRONJEA|A 2714 2]
WA A= glo] 671de] BIAEAZYO|E FofrE
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2! 6. Bisphosphonate drug holiday?t =l X2 S|
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V. Conclusion
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