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[Abstract] Objective Osteoradionecrosis is a serious complication of
radiotherapy for head and neck cancer, which not only leads to severe decrease
of life quality of head and neck cancer survivors but also increases the economic
burden of patients. Currently, there are no specific guidelines for the prevention and
management of osteoradionecrosis worldwide. In this study, we summarized the
best evidence of these problems in order to provide reference for clinical practice.
Methods Systematic retrieval from the inception of the database to June 18, 2020 of
CNKI, VIP, Wanfang, CBM, PubMed, Web Of Science, Cochrane Library, CINAHL,
guideline databases both in domestic and abroad as well as official website of
relevant professional institutes was conducted to acquire relevant evidence, including
guidelines, expert consensus and systematic review. Appropriate tools of quality
evaluation were used to access the included literature and the best evidences for the
prevention and management of osteonecrosis were summed up. Results Finally,
among the 11 literatures included, 6 are guidelines, 3 are expert consensus and 2 are
systematic reviews. In general, The quality of methodology of the included literatures
are relatively high. Researchers summarized the risk factor of osteoradionecrosis
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(including patient factors, tumor factors and treatment factors), the prevention
of ORN before radiotherapy (including surgical prevention, the education of oral
hygiene and dental examination and treatment), during radiotherapy (including
oral and dental monitoring, precautions of radiotherapy) and after radiotherapy
(including maintenance of oral and dental surveillance, the prevention of caries and
periodontal diseases and considerations of tooth extraction after radiotherapy). The
management of ORN was also summarized, which including imaging examination,
conservative and surgical treatment as well as the efficacy evaluation of treatment of
mandibular osteoradionecrosis. For the controversial treatment of hyperbaric oxygen,
the available evidence does not recommend the use of hyperbaric oxygen alone or
routinely. Conclusions In this study, we summarized the best current evidences
about the prevention and management of osteoradionecrosis. The importance of oral
hygiene education, oral and dental surveillance, positive prevention and treatment
of dental caries and periodontal disease was emphasized. Intensity modulated
radiotherapy(IMRT) is recommended to reduce the radiation dose in the field. The
treatment of ORN mainly includes conservative treatment and surgical treatment.
However, these evidences still have some limitations so that medical workers should

take the specific situation into consideration in the clinical application.

[Keywords ] Osteoradionecrosis; Head and neck cancer; Best evidence
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National Institute for Health and Clinical Excellence (NICE)
Registered Nurses Association of Ontario (RNAO)
National Guideline Clearinghouse (NGC)
Scottish Intercoll-egiate Guidelines Network (SIGN)
Guidelines International Network (GIN)
BE ki

b
American Society of Clinical Oncology (ASCO)
European Society of Medical Oncology (ESMO)
American Cancer Society (ACS)

Multinational Association of Supportive Care in Cancer (MASCC)
European Society for Therapeutic Radiology and Oncology (ESTRO)

American College of Rediology (ACR)

British Association of Otorhinolaryngology—Head and Neck Surgery (BAO-HNS)

Oncology Nursing Society (ONS)
National Comprehensive Cancer Network (NCCN)

http://www.nice.org.uk
http://www.rnao.org
www.guideline.gov/index.asp
https://www.sign.ac.uk/
https://g—i-n.net/

http://www.medlive.cn/

https://www.asco.org/
https://www.esmo.org/
https://www.cancer.org/
https://www.mascc.org/
https://estro.org/
https://www.acr.org/
https://www.entuk.org/
https://www.ons.org/

https://www.ncen.org/
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HE1 PubMed# & R &
Frame 1. PubMed search strategy

#1 osteoradionecrosis[MeSH Terms]

#2 osteoradionecroses| Title/ Abstract] OR radiation osteomyelitis[Title/ Abstract]OR osteomyelitides[ Title/ Abstract]

#3 head and Neck Neoplasms[MeSH Terms]

#4 neoplas*[Title/Abstract] OR cancer[Title/Abstract] OR tumor[Title/Abstract] OR carcinoma[Title/Abstract] OR
maglinan*[Title/ Abstract]

#5 head and neck[Title/Abstract] OR “Upper Aerodigestive Tract”[Title/Abstract] OR UADT|Title/Abstract] OR oral[Title/
Abstract] OR mouth[Title/Abstract] OR facial[Title/Abstract] OR esophageal[Title/Abstract] OR otorhinolaryngologic[Title/
Abstract] OR nasopharyngeal[Title/Abstract] OR oropharyngeal[Title/Abstract] OR pharynx[Title/Abstract] OR larynx|Title/
Abstract] OR parathyroid[Title/Abstract] OR thyroid[Title/Abstract] OR tracheal[Title/ Abstract]

#6 #1 OR #2

#7 #3 OR (#4 AND #5)

#8 #6 AND #7

#E2 Cochrane Libraryt Z K H&
Frame 2. Cochrane Library search strategy

#1 (osteoradionecrosis OR osteoradionecroses OR radiation osteomyelitis OR osteomyelitides):ti,ab,kw

#2 (Head and neck OR "Upper Aerodigestive Tract" OR UADT OR esophageal OR otorhinolaryngologic OR nasopharyngeal OR
oropharyngeal OR pharynx OR larynx OR parathyroid OR thyroid OR tracheal OR oral OR mouth OR facial ):ti,ab,kw

#3 (neoplas* OR cancer OR tumor OR carcinoma OR maglinan*):ti,ab,kw
#4 #1 AND (#2 AND #3)

HE3 CNKIHZ KB
Frame 3. CNKI search strategy
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R3 PNEBHHIREITFNER
Table 3. Quality of guidelines included

HOUEAREC R B L (% )

i iz ol
WHAEE  Z5A5% HER N T 37 P 2 B YA ST A
1 83.33 86.11 81.25 88.89 66.67 87.50 A
2 91.67 91.67 92.71 88.89 91.67 91.67 A
3 97.22 86.11 88.54 88.89 91.67 91.67 A
4 83.33 61.11 82.29 75.00 68.75 91.67 A
5 88.89 58.33 66.79 75.00 25.00 50.00 B
6 83.33 7778 73.96 7178 62.50 50.00 B

T4 MNERHIAWREBTMNER
Table 4. Quality of expert consensus included

%H
R=2
1 2 3 4 5 6
7 55 =5 = = s D
8 P I o NG P w
9 ps NGE = = s %
E: KA BIANEMRBERAETAH; FA2HAUNERT RO TRUBRA Y A0+ R,; & B3ARBOUEZT A

2
HAGAFBERZ A PS; FAANTHREGZERRZTRETONIROER, MENEAXAATATHRME, FASHL
ERBE TN I, FAARBOINERETA LA LR —H T

R5 MARFIEMAIAMSTAR 22 RIEFMER
Table 5. The results of AMSTAR 2 of systematic review included

2&H

o= e
T 3 a4 s 6 7 8 9 10 11* 12 13 14 s+ 16 EPUHE

10 Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y m

11 Y Y Y Y Y Y Y Y Y Y NM NM Y Y NM Y &%

Er %y RBLH; Y: A&; N T PY: 345 %; NM: RAiTMetanrHr, &8 1: ARG P AfMANGIFELT OIF
PICO#RH? &8 2: LRAFNEHRNAGTHLT AATFNHUARFT E? X TEARFEFR—HAATHITTIA? &8
3. MEERTGHATHNNFRER? £8 4. REBATALEG LS L RR? L8 5. LEHTNATEL X LkiHik?
%8 6: REHFVRATEXRIERIR? £8 7. ALRBETHBR KRG FLE, FHHAEE? 58 8: LZENFMAGHR
AT T HME? &8 9: L EAEIALEN TAENANGTFRIAT T BRI FE? 48 10: 2 ESEANUAFF R
TR KRBT TIRE? L8 11 4TMeta DA ATE M A% kb Rub4T465F7 £ 8 12: 47 Meta 2T A S
A INFF R R et & R BE Ym0 8 13: MEIGTERRE RS A TH EANTFRGRANE? 58 14:
REABHMERE, T HFRERGFRE? 48 15 FREONHAZTASAE T L RMBME, HATTaes# a7t
w4 B 16: A TREALTHAR B R RR?

HEIE( 450 ppm )51 H =k B2 5 U B (1350 b1, P AR &4 ORN (n=220) ,
ppm ) BT ORN AH HLAEL, PR T il e WARMIEETHA B (n=220) .
ORN A JAU AT i A R R A AU 2424 HBO 5 BAAHE AIEF LI

JrAT %2 5 . : \
HE 4 4 . 40 I (450 ppm) IR EL . ] HBO 4 ORN % 2B XU

i ORN 5 S ES® TS (1350 A HWBRARB AR Hyi AR 018 47,
ppm ) Tl ORN FHELES, Z3F 12~36 DM W T 7e ORN & A KU )7 T AE 15 5
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FHES, MR A JEA BRI & A KBS 7 T
R 2 L

IEPE A . 8/ HBO 5 F 4k A FBlA
WP R ML, A JE ORN & A KUK
H B ENGT 22 5 [n= 74, RR=0.18, 95%CI
(043, 0.76) , P = 0.01], AHEFTHIA
BHEMA (n=74) .

2.4.2.5 HBOBAB KME A A &5 f ok

18 A EZE

TEHE A . i F HBO B A Bl A 91 4
PrA RS A P E R, TR R
J& ORN & A= AU 58 R F5 440 & A AR 7 T
R ZERTE 2 L S

WESEFZL . F HBO BRGS0 6 A
kR Spaiffi R ML, FMHEAE
ORN Z A= XU 19 22 | o ge it 27 2 X [n= 26,

%6 ZRLGITHMGRADES LR
Table 6. The results of GRADE of systematic review included

g]? Qﬁ,}i@: %:ﬁ P ‘ WA IAE 4 ooy TR 2% \ | —
Jry B [HEPREa A—Btk AKEHTE KA

Bennett 2016
HBOTRYTORN versushiifi iY77 F——H UL H R 28w (FIRE )

3(246) RCT R —4! ANBEG N =0 NRE N = MODERATE
HBOTAYTORN versusbifi A7 R——R 44 K I TG G i 25T (G 1 ) 1 00

2 (264) RCT AR AN NG FE—g¢? N = MODERATE
El - Rabbany 2019
B L/ IR B 2T 2 20 Piversus 214 2 R——3K 45 ORNIY 4 2 3

1(44) RCT FEmige'? NG NG FE—g? N VERY LOW
SRR IML/INKR LI O£ 4 31 e versus SFAEB MUK ——IRF IR 2 . 2/6/9/124 1 19 P42 P 43

1 (44) RCT REmig N NRES E—2%° NRE VERY LOW
JREEIE (450 ppm ) versusEiE ST (1350 ppm ) ——ORNAY K3

1(220) RCT B2 L NC = Wiz NG VERY LOW
FUBEE (450 ppm ) versus FVRIE ST H (1350 ppm ) —— AR F(F

1(220) RCT R —4%! LR NER R E%° ABER VERY LOW
HBOT versus AW A HIHTA R——4h FJ5 ORNAY R A= 5

1(74) RCT [T RS AL WE—o1 G VERY LOW
HBOT versus A IHTER— A RFEM

1(74) RCT (TS AL ANRE Re—4° R VERY LOW
HBOTHR & FEI AR DAL R versus AL LA R—— FFHIA T ORNAY & A %

1(26) RCT Bie—2! LR B R L VERY LOW
HBOTIE A Bl A AL B versus BAL(f T B—— R B

1(26) RCT F—g%! N = NG R PIg N =1 VERY LOW

“: ORN: osteoradionecrosis, z‘ié}a‘«k&ﬁ‘ﬁ:ﬁ:; RCT: randomized controlled trial, FALX iXJe; HBOT: hyperbaric oxygen
therapy, BERETT; EXRE . FIRAR . SERFELZFEI T, AEGRKE; HAZRL; £ “RE” . “Ti

W i@, THAERE
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%7 ORNWIBHME =
Table 7. The risk factor of ORN

fER N ER UEHE N
JGESES LA 2T (IR R ) >

2. F U RRRR G (i i A R s ) 2
3B IR
4 ARNTARSR (et Rsang )
i R 2 5. A Bivgag (s 3
6. T RIE 4RI iR
7. WS g™
T ARG IR R 8. TRTA BT A SR R
9. FRIE R ARE . 434
10. fsH7 A 606y
11 PR B AR SRR Y
12. [AI . ey
13. TR BT AR BT - DIBR A
14. TR 56 S AT BE TR e B ORN (14 XU !
15. A . BHBUEK . BiatEF AR

8 MyTRIORNKI TR
Table 8. ORN prevention before radiotherapy
I H UEHE A2
SRR L FREOEE (1. T8, iR S F ARG ™

2. EFARIGTHOT, ARrb R T 600 B ) o s =
3 AEAIEE PRI AR A TS BT, AR A A SV e sl A B, (o B S el —
ANE SR R R
AT AEEE N R ORI S AZ R 1 15
5. T BT :
1) IREHH (24) P
2) i BRI ALY (2A) P—HU7 K
a) BRI 1.1% NaFBEIRE s SNF2EE I 4 sl icre E il FERE AT 8
b) R 11%NaF F 55 5 1k
o) IS Rk, A= o
d) BRI
3) HEBUE T AR AT (AR A7), (RSt ATBE, R 5 FEa e
6. RTHFUATT, St £ A T4 SRl AT 5550 T A0 B BB A XU 2 7

WO AR 7. A BN R TE B AT RN AT O S ITAL . IR VA P RT R 5 200 i O 1 R 5k
Kot 5 b frREREEST (1) =

8. AMEA AR . AU, A R TR A A 2 (FARX R it iy, 2R3
A5 XA

0. KiAE I HOF LARL . DB TR, T AREERE SRt (24)

10 TR PR SRR (24) 2

L SR BB LA B i SRR S

12, SR T AR T R L QU300 P AR, JRRIREED T ] BB L™

13%?@WWﬁﬁ\%ﬁﬁﬁﬂ%ﬁﬁ%&%ﬁﬁ%ﬁﬁ%%%?,@E&Eﬁﬁﬁ%%ﬁ%ﬂ%
2A 22

14, 725 B B RIS 5 SR BB (24) =2

15, AR E BRI, R FIREBA DRSS RO (2A) PRGBS 4 e ST
16. PFAl F BRI FIE 2 PTECR 25307 (24) ™

17, TR Ry, A AR 7% (24)

7E: RT: Radiotherapy, #X77; Il: MAALHEE RZER BGEL; #HERFRFBORE; RERZET LGRS
2A: A TFHEAKKTFIESE, NCCN—FKIA A FHLE 46
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R9 Hf7 FORNKIFBA
Table 9. Prevention of ORN in radiotherapy

i TR
WO A B LRI TR, 8 G kiry T R
2. T A FRO A
HOFHE R 3T TSN IMRTA T L6, CI, B35 MBI 0 T sy

TOT , XL B IGREEAYT, W AREEF2DE3D EBRT, AT R R A
4 TEREMARPR R AR AT, T8 R AR 60~70 Gy

5. A REGAE T A REFHIMRTHAY e ot

6. WA AR 5 150 Gyl B 28 A 1 43 L™

7. R AL R SR R BT AR SE, PR AR T ORN AR XU 5 o™

7 : IMRT: Intensity Modulated Radiotherapy 3% 7477 ; EBRT: External Beam Radiotheray, P R+

#10 7 FORNHITRA
Table 10. The prevention or ORN after radiotherapy

i H UESE N
I JRERIF V4 M LK HNCR A R A L T AT IR B I A R R (0

%%ﬂwm%ﬁ%%%ﬂ%ﬂkﬁ%%%ﬂ%%%,ﬁﬁﬁ%ﬁ%ﬁ%?ﬂﬁ%?ﬁ&ﬁﬁﬁ%m
.9&. (IA) 26-27

3 AEBCHNCEAEF AR RGO ST IDRE 1K) | A I ek ) £ e i v
WML R S IO . RSO B R 2 A 0)

4. W HNCSEAEH R A M MK . AUBPOR . A SME (BURATREA HIRSE ) S50 (0) 227,
WERAREEFIRAE, RLRGEAS K S0 A E S A H SRR | D ESMRHE A s A Y i % 5™

KRS TS 5. RLHNC: A7 4 IR Tl R T  JRURS R
JF AR YRR 11 T A2 2 OFE 725 0P

6. FEULHNCE 725 ) A D HE EORG PR s B B I RIUORE - LR EB B 1) Xz (0) !

7. I HNCSE A7 B e ity F JE A 5 T )i, (6 I ™ (e ) B i o AP 2 e Al
SACHIRETT 1190 1 25 O A ELHERR F sl i A FE AL HT) (1A, 0,24) 22207

B ) 8. FHNCE A7 28 DRI slCF 4 B A R AT 4 T A A% (0)

9. I HNCIEAT & WIHEA T 1 LIV 387 008 1 R B A el R nsioxt o B 5 i i 5 0)>
WOT JE 3 10. FSH X BUB P S TR, IR R MR Lol HA (2A4)

VL ATHRA AR, R AT e F A A5

12. — WA A R A, AR, AJE BB HER BT 254
7 : HNC: Head and Neck Cancer, sk#1#%; HBO: Hyperbaric Oxygen, @/AE%; 0: A FEREN. NEBILCR QIR

B AT RARRTPE S BF ). W R ok, LAk E RN EI; TA: AT AH:BELHHORCT; 2A: A TEAKNKTF 694,
NCCN—FA A T A& 5 8Y
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#z11 ORNMIEE
Table 11. The management of ORN

i H TEHE P28
AR AR A 1LXER4RH (W) . CTEMRIF ABHIA S 5 A s R b al Be e 16
2. DWI., FDG-PETFISPECTA BT B#A N 60 5 Ioid 52 & i S 5132 >
SR 3. 4 KAl A B 7K 3539 XUE K R 2~ 31k >

4. A B FHBO, TR HBOIEY PR N Hof By 7 A Bh - BE™; 3 REHBOYAY 7 VE M I
Iy—#4y ( VERY LOW ) 24

5. (0% YA VE MG BRI B —3B4> (VERY LOW) P, RAE ORNAI T/ A 1 75+ 25 0 16

TESE A TIPS T VRER/AT U | RRRVEAR . T 2R . URF PG AR+ flme V30, W15 IR A BT
DREFZP WA (BS/2E . ARG IOMIART > 1) FHEORNEA nf LI 44 2]A . 4k
HEEE. O R ATARE i AR

FARWGST 6. Tk EBR A
7. FAE LM TIBRA
8. RIE T B DIBR AR
9. ZIETFARYIBRIEE, B HALVE (VERY LOW ) P (FARYIBRIRAE T AR+ 45 10 B A 4 S U )
10. FHE-DIRR G S s
RIT TR 11. 3 FBS 52 R G0 FAORN JA77 58 i 12
THBORNIAYT 123681 T, FFOEMNEE=1 em, BIOEARME, MGHRI T E B RS B
IPRRFI™ 3 o, pomBin, FFOESE =051 em, OIOHAES . BIRERAN TN, BFRAARL
14. TR PRINEE, JFOJENR#<0.5 em, BIORMA, MARERINA S0 E ol B 0N &
7 : DWI: Diffusion Weighted Imaging, #R#AmB M A% ; FDG-PET: Fluorodeoxyglucose positron emission tomography, #B5
BN E¥E TR ST SEALET B 428 K5 SPECT: Single—Photon Emission Computed Tomography, 3% & 4+ H Akt &

mAEAR; HBO: Hyperbaric Oxygen, Z/E4.; B:bone tissue, FZLLL; S:soft tissue, FLLL; VERY LOW: 4 AGRADE
PEFEFN R AN AR

%12 THIBORN HIEKBS 2. HHRETHE
Table 12. The clinical BS classification, stages and treatment protocol of mandibular ORN
BS/r2f 5339 NEPIES
IR 0 (SRI=pA

BO: 8 E AW RS s AR, BOSO
(AT S B BB RBE AR SCAEAR

Bl: SR [ RSB L X i K EA2<2.0 em I Sk EIBRAR S ZREVIBRAR
B2: A5 AR X K A2 =2.0 em B1S0, B1S1, B1S2
B3: FEHEEIT |§ ] NGEEVIBRA SR+ S b T
KA LG B2S0, B2S1, B2S2
SO: S RFNFHI 52 5% 34 T+ A B R+ R SR R
MeE

S1: FhIERER 7 Teess B3S0, B3S1, B3S2
S2. FHMEFD R

7E: B: bone tissue, B ZHZ%; S: soft tissue, 2R 21 27
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RR=3.00, 95%Cl (0.14, 65.16) , P> 0.05],
AHIEE HBO JATFAHCHY A R (n=
26) .

3 &g

AMFFEI R T A K3k B B ORN fil
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