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[Abstract]

patient was treated with bisphosphonates due to prostate cancer. Implant placement was performed in

This article reports a case of bisphosphonate-related osteonecrosis of the jaw. The

the left posterior mandible during the intake of bisphosphonate, which resulted in osteonecrosis in the
operation area. Surgical treatment was performed, and the affected area was observed by endoscope
during the operation. The patient healed well after operation. Furthermore, this article reviews the
literature on the pathogenesis, related factors, treatment and prevention of bisphosphonate-related
osteonecrosis of the jaw.

Fund Program: National Key R&D Program of China (2016 YFC1102602)

2003 4, Marx REHRIE 15— XURE IR £ AR 5GP A
‘HIRFE ( bisphosphonate-related osteonecrosis of the jaw,
BRONJ) M9 4 o M5, M 6z Wil T 0
b R A AR OC 2BE B AR 1 G . AR Sk g i, R
BRONIJ B 1, £995% 4 52 R0 XUBR IR #1 25 1 i
Ok 25 25 W) IR SR E L 29 5% IR S 1 R OBUBS IR £ 25 0 i
IR R P

RO

EH
M, £iBEW,
AR AR A AT

BERK

THEF. #®.
LR LT,
BRI 0 A
MR OE 14
AR R

L—fERl. BB, 692, 2016 4E12 A “F
AUAE S S AR A R I, 3t BB B H A e AL R ER
IR EBEALRL . 2015 4E8 A TAMSEAT T A A S — B8
TR AR A TS 20154611 A A5 k% KT,

DOI: 10.12337/2gkqzzxzz.2021.02.008
KFRBH  2020-10-04 EXHmE  AUHUT, KT

SIRARI: EBE, Mg, XI5, 55 . PO R AR IS SURERR R AE DA TR R BER (9] #5245 K Sk [0 (9], v [ 10 e A A 2 A3, 2021,

26(1): 35-39. DOI: 10.12337/2gkqzzxz2.2021.02.008.



£ 36 - o AR 2 AR 2021 4F 2 A48 26 #4245 1 ] Chin J Oral Implantol, February 2021, Vol. 26, No. 1

2016 42 H A% FISRRA; 2016 4F7 H FAMe BUE Ak,
TIPLRIAIT, ERAZEMHE, RXAID ARd; 2016 4F9 A,
BURIRITTCRL, T AN RT e eE, A H N A& 2 &
T BT e S OB i, 22D 25 2TRYT . 2016 4R 11
Hilg, BEAEAB AT HRRAZHINE, J5RE R
AMELLZAZ; 2016 4F12 A2 TP, GRS Wk T
e MR R AR AR DGR 08 (11 ), #2524 S
TFFARRITEBRIEH; 2017 485 H BERTRE L.

2 BEfES . B T2010 4712 H W2 mi 50 AR, A
2012 4E 32016 4E9 H,  [KTHTH B B B oA T e >k IR I 1
SRS (LW A, Ik ) o mimsE (RG4S,
WL A I 80/140 mmHg ) . & IfUAE S (AR 2=, 4
223 IR 6.7 mmol/L ) .

3.0 R KA -

(1) 2016 412 A AN Mg et . 20 M BA
RSN, FEBEHE 8 PLI=3, F G54 CI-S=2. 37 {ii 4,
RO IR T, HAZ13 mm, HEZ16 mm. B2 k4
EREA WL SN (3 0 o 7 IR e R IS R N B S EAb e o DS g = g
TR (BI1A) o 37 LA HFMATISER .. fHkAaR T
M B RRA (BB ), i H B . HEER CTR
37 PLmiE BN AR, R, GAHN, RARAL
NERESRTEE H 37 S r 36 AR R A2
B, 36 ARG, RO EMEHRpEIRgsm (K2) o

(2) 2017 45 A 0N BSR4 A T R AT AR L

Bl 376 A B A 37
L (Bf%) R MRS
KAfl B; B: A THAEKKK
EE (ELERT)

B ARfE, B H A A . R R CT R B UK
JEEBE K, RAIRBLR36 M AL % EARY, RARBR
T R T AN SE, KA N AN K s K
R BT B e (E13) .

4.12Wr: T AU R EL A DS S8 (T1))

S5ARYTRER: 2017 455 ARETL H A FAR M HATFOM
TR WER R K T (600 mg, 2K /H, BIKWEE) .
ARHPTE-REE FRRRTSE (222 R E R,
36, MR, T36EhATHEAYI O, 36, 37 himit
G TRAT /KD, 37imh gy o, B, kA @
TemdE (El4A) o fREIRFHL, BHSHBRLE,
ERMMAEL, BEBIRRE, NERE, /N0 RERIE
BRRFAL, 5Tl LgsErsim (K48, C) .
vk, HEM RS, PO, Lk EE s
(F4D) . RJGITomE EHmm (2K /H, #IkiHE)
3H, 0.12%E O &8 FWm Sk (3 /H) 10 H.
NGtk W TagHs” (KS5) . 46
WL IR BN | AT LA A R A R B WTh “
0U2E AU R F AR S MR A58 o

6.ffivi: RJF10 HF Mubirdk, 410 Wl dEfm 1L
TR, THmRE, KB, FERAREARNEL. K5
6 kKB4, WAKAIA MG, (HREFRERG. R
JETAAEE, MG R, BBEIEEEARER, #IER
CTHRA AR WAMIEE TR (K6, E7) .

B2 THAEMWYS CBCT (B BEEALH, BETHN, K4 =& WEFEHAF
#) A REGERA; B REBARM; C. D: 2R A FHIWE . KAFA

B3 THEMARMN CBCT (HRATERALEY A, P E36 R4, HEM

KRB S %R
AFfir

A: BSAERAE; B: R EARME; C.D: 248 EHE. K



o R AR 2021 4F 2 155 26 4558 1 ] Chin J Oral Implantol, February 2021, Vol. 26, No. 1 -+ 37 -

M4 RFFRDTHE A: BBMENI A AEAFHULEE, INANLAEEE;
F; C: WETWLERRGZEHRG N MaE; D: mF*H6 0

';T: P‘% v E ’
3 j‘\ \H\? E 1
w RN 7
W N G )

B5 ARJEREwRET AL KERT

HAR (oA 200 ) C: RETAHA

H7 THAEMAET A CBCTR LA FH K’ A FIERAM; B: BB EK
fr; C. D: A HR#HE . KAFA

Wi

TR £ (Bisphosphonates, BPs) A — 258 I Ui
W3R, R 2 TR B BB AN AE . B e a0
fige i 5 A S R S P e b P-C-P ARt
ARG (FE) B, X Fek MR R, RN Hok
fif e, S5 5 H 8 v i R SR A oA AR 0 4
AR U U R Ak T2 LA 0 R SR Ak Y
ER, PRI % B AN R fb 24 AL, 45 FioRU B R 46 for 2L
PO A R T AN AR R, DRG] 7 A 9 I R BRCR AS
] O, SRS ER AR T 0 A & AR S AP, S ARE
TR EE ., FEICE WA CRERE: . FIZERERE: |
RBERERREE . ok BERRAF . HATA 1 IR ik 45 25 P
FhigtE

SRS R ER 250 702 LTI R, 100 678 U8 Sk B

e TaiZMowWHE

4
w
pray
o
=
=
<t
uiy
(B
&

HO Rl OH
O=T—?—P=O

HO R2 OH

K8 Wk By F A, RI
Fa R2 7R Uk B 2h 09 ) 45 O

A: KHT; B: KJE6 H;

12 6 25 W fifi I v — b p A ™
B I S o KU R 5 AR S
HIRFEE B LS BT
Z WU IR R A 25 W6 9T 5 W
R ER 25 IR T S AR HIR
0T R, R T8 S
Te ks T s U

IIfi K I, BRONJT] 3l
Frees WL I B R R R O,
I 7E - IR BE & A 2Z R, IR A
WAERT IR A AR
P AL, W . BRI Ak et AE B,

LARBALE S5 M KW FE: B, SRS R
0B IR BE 1 & 9 ML G oK B . mTRE ML AT LR L
Fre 55—, 550U R ER 1 R A B T Re A G, T
e R, K 2T B M e, B A RO A B
20 T il 56 SUBRR R 25 M T A
O A5 PN B A ML AL R B D RE B AR Az B
T S S ket g A 1O U ke R R, L I A R
B PR FTE 2 5 3 AR B S . SRR R A DG
TUEIRFER RIRAH G R AR ZE , fie E B P AL

(1) SUPRRER ISR | R s A PR i) 1 4R
P 2507 5 R 25 AN, R3S ki i) ) A7 B
W25 B, Durie BGM % 2% & 1A hy e R Ji R 1Y) JRU:
B F ik R 1Y Palaska PK OB FE  75 KV 565 1 o
JR TR Jo - A A g B DS 35 Dy 1.8 A, e Dk ik S e oK



- 38 - o LA 28 2021 4F 2 A 45 26 45 18] Chin J Oral Implantol, February 2021, Vol. 26, No. 1

FRERIN 2.8 4F, 1R R i 46 55 1 R B0 & 2B 1) B[] °F-
¥iha.6 4 U FEPERZ AR R O IR XU BR SR VA7 B B A
SE A, SR IR A R AR R I AR T A R R
SRR I R U R, T OSUBE AR SR AR TT UL
FROBCAE JCTE ARG, (o 75t B 200 R e 4 il g 4 FH mT e
ZH04AE . Bamias ASEIWIFSE R, FIZYS 40, AR
gEREs: Lot

(2) FESIRIT S WA AR AL IR T A AT
WA AR RREFAR D I FARSE O a0 w4k
BHEEVEZ IS . #R1, Bamias A BT HRE (96 5] Hh G 2 43R
Peszad DAYy, k(i g Xk ", Franco-Pretto EAl
RN BB A FART AT G0 BT SR R £k
ARSI i SR BE 1

(3) BEFEIMS] . 2B IR IT 1) B4
I B K BRONT & it my U5 0 00 aki ARy 2k 6 6
w T AR R, {H Ruggiero SL% {E2009 4F 01 5 (1A
ST 6 TS PR 5 BRONT EG it e ik 7,

(4) FhE R . 4232 WL ER IR YT AN W] 28 Y95 iE
HET, BECEP 4T BRONT &k % e e i B BE R
HUCH IR, FOCH R © 10,

(5) JRipff s R s, TR L
M2 s BSREsE . TS ailEa ol . 2w AR EOH
BT Ay L 020

(6) HAEZE: WRELALFE R UM EIBIT . BRI
WA . R L R AR RS ™ PIES AT BRONT K i
PR HER 2

AR S (I DK R SR R 2 4 AF I R4 T R
FAR, [FEES, MRS DB TDAZE A MREE S
Pt BRONJ &9 HH I R 2 1A AT

2. Tipji

(1) fERBUBSER ERIGIT T, T RS H ke 4, i
T4 E R PPAL , HERR AT i AR IR, AT BRI IR
. A BAEERIT, R E R R DR LA
DA AR 05 XU B, Dimopoulos MA . Ripamonti CI%:HF
GO AR, KT K I S OB R R i e AR, TR
P W VAT Q00 I A SR T R B I 8 L R
9 % TR 17 150 1T A I AT IR B0 2% 2R XU 122 B AniA
R A1) 1 5 D R e 3 11 A6 25 4 B I BRONT &
3 IRV A e e ik 1Y

(2) FEHATAMRL . R F1 2 TR S5 QNG YT T,
55 b ] B E TN Z AT AU IR ER FH 2 5

(3) XFRRASUSERRER 253 R, #IOR
IARGE23 4~ H, X ATRERIF BRONI IR 51677 .

(4) BUARJGE™% W FARA A, Abtahi 55 Al
ot B SR HE W, SR RR R 0 SR IR S S RO AT 2
i R 5 R 1 T T BB 2 BRI AL SR AR 1 XU 2,

39RYF: HIR2009 4F TR Y 3L [ F R A5 AR P2
(American Association of Oral and Maxillofacial Surgeons,
AAOMS) ¥ BRONJVAYF a7, &M 4k (1) f
fER ). A RS2 DUBRRER # ikl 11 iR 25 28 , JCAEAR
ARULBARAAIRSE, (2) 08 : B TCIm R UE S o B IR5E
1B AR S PERE IR B IR /T R 3R B (AR IR
i, Ak . ARSI REIRMAESE) o (3) T#:
BFAAAEH B LA INAE, B H Al A AR TR
(4) . BFEAAEREICEIRIE, AP0 IR,
Ry B i DL | I LA /AN PEHER . (5) THE:
BE AT B0 SO IRAE, AP B LU — 5%
Ok SUH BRI B AR, RICT AR 4 ML
EAsE . BUE SR RHEPEE YT DAME; DS LS
5 B 5 F A AR A i R S I AR 2%

BRONI(WRYT Iy ARV 25, AUBERR $h AH DGk Al i
INGEE W I TR A S BIIR YT T 1%, B 7k 2 9 0 E
IRIT . LUK ENHBR PR | 42 i AR SURBE 20 2L i) 4 A I g |
S IE G B SR AR I R e O AR R H . R4 AAOMS
ST AR GO REAR T IR, (EAAETE) T e B
&, KRBT RRSIRIT . TG AR 4%

(1) BRPIRIT: XM TRAERY (—Boho . T4,
) B8, RFIBITITE R EQREIERYT . AR
WG S SRR AR R L 0.12% S O 8 Sl &k . PAEED
JE DA EWIBEYT . BUR IR TN MR
TRR VR, DB, e R s, I
MR . ZHARMATERER P,

(2) FARIBIF: XTAET T2 fRAFIRS7 IR M
309 A J8 8, AT B AT B AR EE = ADAR DT BR R
BERFCH . WHERP A BERIRSE X B A RE R 2F
it TR PEPEIE NI, AR XL, ] AR T
A

(3) SEEIPEIRYTY : H L TR ENR YT ORI . I
PRAFSE 587l P oo T Sl BB 7 AT — e 8RR, A SCiikAf i
3 3k o P AUl B A T BRI T RO A G i i Y
Ak, ARRE RO T LIRS e A BN A G, BARE
FAEY)TEAL )RR, £ BRONIIAYT 1, KA = WOL Ry I
WHUAF TR ROR B BTG 2B T PERF 52

2 12009 45 3 [& 1} 65 AR} 02 X BRONT 73 1
FRIFHE R, X EE I FARNGTY . AR BITE TR 5Bk
SRS, BRAETE S AR E A E L E I, AR, 4
BN, RGN 2 R, ke i .

S A B FH AT RAEF, 5 b T BUBE R ERAH ¢
PR IRAE 2 25 JR A R vy, EL H ATBIL ] 14 A T
IRYT T R AR IR B AL SCR , R Wy . W
ff it — 2B BRI — I KA, AR R ARG
B MIT AR SCVER A DI AEAER] 45 w5



P R 2224 2021 4F 2 56 26 555 1 1Y)

Chin J Oral Implantol, February 2021, Vol. 26, No. 1 + 39 -

(1]

(2]

(3]

(4]

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Z % X o

Marx RE. Pamidronate (Aredia) and zoledronate (Zometa)
induced avascular necrosis of the jaws: a growing
epidemic[J]. J Oral Maxillofac Surg, 2003, 61(9):1115-1117.
DOI: 10. 1016/s0278-2391(03)00720-1.

Favus MJ. Diabetes and the risk of osteonecrosis of the
jaw[J]. J Clin Endocrinol Metab, 2007, 92(3):817-818. DOL:
10. 1210/jc. 2007-0098.

Rasmusson L, Abtahi J. Bisphosphonate associated
osteonecrosis of the jaw: an update on pathophysiology, risk
factors, and treatment[J]. Int J Dent, 2014, 2014:471035.
DOI: 10. 1155/2014/471035.

2R IRIRZIHE 56 4 W M. dbat: AR T ARk,
2008, 319.

XUZRMI, EARZE . WUBRRER 25 W 00 A e (3], v [
I K , 2003, 30(9):678-683. DOIL: 10. 3969/j. issn. 1000-
8179.2003. 09. 025.

RDURS . WUBERR L A i Al [J). P RSN B,
2011, 31(7):517-520.

Ruggiero SL, Dodson TB, Assael LA, et al. American
Association of Oral and Maxillofacial Surgeons position
paper on bisphosphonate-related osteonecrosis of the
jaws--2009 update[J]. J Oral Maxillofac Surg, 2009, 67(5
Suppl):2-12. DOL: 10. 1016/j. joms. 2009. 01. 009.

Baraldi A, Fusco V, Bellora A, et al. Prevention of
bisphosphonates-induced osteonecrosis[J]. Clin Cases
Miner Bone Metab, 2007, 4(1):58-61.

Mashiba T, Mori S, Burr DB, et al. The effects of
suppressed bone remodeling by bisphosphonates on
microdamage accumulation and degree of mineralization in
the cortical bone of dog rib[J]. ] Bone Miner Metab, 2005,
23 Suppl:36-42. DOI: 10. 1007/BF03026321.

Ficarra G, Beninati F. Bisphosphonate-related Osteonecrosis of
the Jaws: An Update on Clinical, Pathological and Management
Aspects[J]. Head and Neck Pathology, 2007, 1(2): 132-140. doi:
10. 1007/s12105-007-0033-2. Epub 2007 Dec 5.

Vincenzi B, Santini D, Dicuonzo G, et al. Zoledronic acid-
related angiogenesis modifications and survival in advanced
breast cancer patients[J]. J Interferon Cytokine Res, 2005,
25(3):144-151. DOTI: 10. 1089/jir. 2005. 25. 144.

Wood J, Bonjean K, Ruetz S, et al. Novel antiangiogenic
effects of the bisphosphonate compound zoledronic acid[J].
J Pharmacol Exp Ther, 2002, 302(3):1055-1061. DOI: 10.
1124/jpet. 102. 035295.

Bamias A, Kastritis E, Bamia C, et al. Osteonecrosis of
the jaw in cancer after treatment with bisphosphonates:
incidence and risk factors[J]. J Clin Oncol, 2005,
23(34):8580-8587. DOL: 10. 1200/JCO. 2005. 02. 8670.
Durie BG, Katz M, Crowley J. Osteonecrosis of the jaw and
bisphosphonates[J]. N Engl J Med, 2005, 353(1):99-102;
discussion 99-102. DOI: 10. 1056/NEJM200507073530120.

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Palaska PK, Cartsos V, Zavras Al. Bisphosphonates and
time to osteonecrosis development[J]. Oncologist, 2009,
14(11):1154-1166. DOI: 10. 1634/theoncologist. 2009-0115.
Masoodi N A. Oral Bisphosphonates and the Risk for
Osteonecrosis of the Jaw[J]. British Journal of Medical
Practitioners, 2009(2):11-15.

Franco-Pretto E, Pacheco M, Moreno A, et al.
Bisphosphonate-induced osteonecrosis of the jaws: clinical,
imaging, and histopathology findings[J]. Oral Surg Oral
Med Oral Pathol Oral Radiol, 2014, 118(4):408-417. DOI:
10. 1016/j. oooo. 2014. 04. 017.

Badros A, Weikel D, Salama A, et al. Osteonecrosis of the
jaw in multiple myeloma patients: clinical features and risk
factors[J]. J Clin Oncol, 2006, 24(6):945-952. DOI: 10.
1200/JCO. 2005. 04. 2465.

Surgeons M. American Association of Oral and Maxillofacial
Surgeons position paper on bisphosphonate-related osteonecrosis
of the jaws. [J]. J Oral Maxillofac, 2007, 65(3):369-376. DOLI:
65(3):369-376. 10. 1016/j. joms. 2006. 11. 003.

Marx RE, Sawatari Y, Fortin M, et al. Bisphosphonate-
induced exposed bone (osteonecrosis/osteopetrosis) of the
jaws: risk factors, recognition, prevention, and treatment[J].
J Oral Maxillofac Surg, 2005, 63(11):1567-1575. DOI: 10.
1016/j. joms. 2005. 07. 010.

Dimopoulos MA, Kastritis E, Bamia C, et al. Reduction
of osteonecrosis of the jaw (ONJ) after implementation of
preventive measures in patients with multiple myeloma
treated with zoledronic acid[J]. Ann Oncol, 2009, 20(1):117-
120. DOI: 10. 1093/annonc/mdn554.

Ripamonti CI, Maniezzo M, Campa T, et al. Decreased
occurrence of osteonecrosis of the jaw after implementation
of dental preventive measures in solid tumour patients with
bone metastases treated with bisphosphonates. The experience
of the National Cancer Institute of Milan[J]. Ann Oncol, 2009,
20(1):137-145. DOLI: 10. 1093/annonc/mdn526.

Heng C, Badner VM, Vakkas TG, et al. Bisphosphonate-
related osteonecrosis of the jaw in patients with osteoporosis[J].
Am Fam Physician, 2012, 85(12):1134-1141.

Abtahi J, Agholme F, Aspenberg P. Prevention of
osteonecrosis of the jaw by mucoperiosteal coverage in a rat
model[J]. Int J Oral Maxillofac Surg, 2013, 42(5):632-636.
DOI: 10. 1016/j. ijom. 2013. 02. 007.

Khan AA, Sandor GK, Dore E, et al. Bisphosphonate
associated osteonecrosis of the jaw[J]. J Rheumatol, 2009,
36(3):478-490. DOI: 10. 3899/jrheum. 080759.

Freiberger JJ. Utility of hyperbaric oxygen in treatment of
bisphosphonate-related osteonecrosis of the jaws[J]. J Oral
Maxillofac Surg, 2009, 67(5 Suppl):96-106. DOI: 10. 1016/
j. joms. 2008. 12. 003.

Vescovi P, Manfredi M, Merigo E, et al. Surgical approach
with Er:YAG laser on osteonecrosis of the jaws (ONJ) in
patients under bisphosphonate therapy (BPT)[J]. Lasers Med
Sei, 2010, 25(1):101-113. DOI: 10. 1007/s10103-009-0687-y.





