Osteoradionecrosis of the jaws
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ABSTRACT

Osteoradionecrosis is one of the most serious complication after heavy irradiation of bone and most particularly
following treatment of cancers within the head and neck. The irradiated bone has the decreased vascularity and is
easily infected. As a result, the spread of infection may cause a nonhealing wound that is very difficult to be treated.
A comprehensive prophylactic dental care as well as proper blocking of the radiation field before radiotherapy must
be considered to reduce the risk of osteoradionecrosis. We present three cases of osteoradionecrosis which
developed after extraction of teeth in irradiated patients. (Korean J Oral Maxillofac Radiol 2001; 31 : 57-65)
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Fig. 1. Intraoral photograph (mirror image) shows oro-antral fis-
tula on the right upper posterior region and no pus discharge on
the site.

Fig. 2. Occlusal view shows diffuse radiolucency on the right
upper posterior region.
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Fig. 3. A, B. Panoramic view and
Waters® view show destruction of the
floor of the right maxillary sinus and
oro-antral fistula.

Fig. 4. A. Axial CT view shows ir-
regular bone destruction of the ante-
rior and medial wall on the right max-
illary sinus and mucosal thickening of
the right maxillary sinus. B. Coronal
CT view shows oro-antral fistula on
the right upper posterior region.
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Fig. 5. Bone scan (99mTc) shows increased uptake of radioisotope on the site.
Fig. 6. Histopathologic findings(H-E stain) show perivascularitis with severe infiltration of acute inflammotry cells and thickening of vessel

wall.

913} (Fig. 8).
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Fig. 7. Panoramic view shows moth-
eaten appearance extended from #35 to
the left anterior ramus and granular
trabecular pattern.
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Fig. 8. A, B. Axial and coronal CT
view show the lesion is extended
from #35 to the anterior ramus, de-
struction of the both buccal and lin-
gual cortical bone and no periosteal
reaction.

Fig. 9. A. Histopathologic findings (H-E stain) show necrotic bone and bleeding at lower power. B. At high power, empty lacunae and
sequestra are showed. Lymphocytes, plasma cells, and macrophages infiltrate around connective tissue.

Fig. 10. Intraoral photograph shows oral fistula and pus discharge
on the right lower posterior region, and reddish swelling on the
whole gingiva.
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Fig. 11. Periapical views show specific alveolar bone destruction around the root of #46 at 6. 20. 1996 and same destruction pattern on #44
at 11. 13, 2000. And they show irregular trabecular pattern and granular appearance.
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Fig. 12. Panoramic view shows
diffuse radiolucency on the right man-
dibular posterior region.

Friedety Bolof s AL Z I ALY UM T2 3-10%
2 A=A slevt At se] gzt A F ] Abel
W ol =rt Frhsled A 2 A Est FAaHw 9l
o dutdor F BAAd Aaddke] FAHW WYAMF
FApe] HANles FrlE e, & Aadakel 70Gy o4}
of HH =AY SF el FIIske 75 Gy o) Aol 22%,
65Gy olstoll Al 4% =] LP-Eo] B uF v} Thom
e A A A" Ak 93%7F 64-68 Gy
A B AZlA BATAT o] F 25%7} 68 GyollA] A3}
Rom, 678 A B AP ® PYAAFT A} ¥
A3, 50 Gy olstel M= gego] Astgivtn sgio).
=3 ARe2 F AsMape] AL LAl s &

— 62 —



.(:\r:'
o
g
R
)
ri

1 9]2. megavoltage == orthovoltage
4R RS FF 9¥EA = 242G
Y aE3 3 AsAdge] P = 4%

AR E 7 ALe) WA 7)ol #3te] Marxe} Johnson’-&
HARIEAL £ AL 293 2 F 474 Abele] A3yl
LA st APt o g A el XS 29
Qhell A=Y ol E Aol F X8| W] o
Foln} Aoz S HAATIAL 43614 TdALe]
of HE WADGT S & FAY FAES 2E F
Aol 43l 9o} Curig} Dib*E Pz oz wbgsl 7S
[ 180 Le A 11%2] EAEE Byew, ez §
=2 AL A 1249404 AFH pez 48 JA)
2 hgst 3, BHAE 24-6070Y Apo] & Xokel FAY
9oz LAF 894%F At B iE

PHABANE SEe Ggoz Aot g
& dale] Hed, A zAL Aol Ak oz AR A
oo} HAIZAL Fol LAY A HAHITIAY By
s126] Hhhed Thom §'& WAMIEAL F 87} 2AHA
WA A 2 & FAAY AYHE uA
sl o}, Marcianis A ZA 3 A7} 2342
dPess 9N57 Peohm shelm, Widmark 28
ARAEA A A FAAEA F AN T L
AE s Hol7l gglen, o8le ned Xe= ¥
AAdH ' T2 XopdAE A7k Ao vlEAsH T
AL, HaTe afoz Aoty WASE V¥l F&
Sz sigeh & 20 BN Fe 1& AR
Aol Fk AlAL A WAk, S 2,3 wApAl
A& F wARG

Marx 9} Johnson’2 WRAMIZAL & AR Alz7ts F 8
st stdled, WAl zA & oY A= A | ¥
HEEL AR BESe 2Ae) WRTF $E 3
=, 4437} gel AART FAAe o) e 27)5
= 712tz slgle). Beumer 15 XA go] wialAl
Hrakg deodle F8& gddelgtn o, okx7kA] W
AR 8T B FAAM X FAFhe] XopdkAe| dupit
29 e WALAE & 4 9ok 23, Thom e
2| FA3to] At oz A=) (mucosal dehiscence)S
do7led 73T 3tHet. =3 AN FIALE Yo
e fResze Agsde delA: ﬂm s
B3] BYA Tl PAAH RS 4 See AW
& o ol At

PApIEAAS] BAN T Foke) WA met o
9, Foke] WAL &, TR, 374 FolA
AFE 7 A EIAE (A defdet -—61 o] £9]

BAd Aokl A4 ERHT, FPEALE A
o) 93 A AT Ao} Aem seEe

_l

R 2

il

_°JL froag op

oFsi%: 9|

AekZell wis] F{RFFel A, FAFe] FR7] wEel
WAL 22 Ake] LA 4R o) B Fo)ElA Hephie

WA 2AL F =] (mucositis)e] Aol s F73A
Hho] Rz A fa, A2 s oS A 24 =
o B EAE FRERZ R opiA X el Fel
LA =3, A EAL 3 A A S-S dbabAL o
A Zotol| e X Ao] oz}t el Mol 2}43)
of gAAzA AAE AEFA7IT gaA )5l A
o= dutd oz AARRE X oA Fo] AlHn. F
U] gly, fx& A2
33 gle] @A) shsAe]l ¥ Aoz AT 4 gle
), 53] F8 32 WA RALoel| Efl Al o] E‘%E]‘ﬂ ‘31
o] PRSI T PLA AotgAlFe) F4E
2 Aladd.

WAL F T AL Wl el X zFe] Fape] wialAld)
ZAFEE, A AkA2A (hypoxic), Al E3H4A (hypocellular), 83
%2> (hypovascular) o] deoluA =1, 228 AH%53
o] A3t ozn wHd Zrde] MASIH 2A ] FAtEH,
AlZte]l ZAFHHUA R-Fo] PAHT xFH A2F2 4
FAoz Wyse] FN 2/} FAEY RN} 2AH
o], Folu} FH7|7)A o] PAER] Fiicl HpHeo] &4}
22 F=g iz P FANAH, THH L
(endarteritis) o] v} £ 5=9) 93 (periarteritis)o] TAYF 3, o
X 832 dAEHe RFFol AdH = s 347
< d3AEg FE FANE, A E Foz AY
X]7‘“ %];}_.9,13,17

YA AL W

“J”‘V‘d‘é‘*]/\]'—: 7‘]7—"]' 7‘]—2:‘2]51"’] We A, BAE
me Bl qle A, mE oA S At
Sole F2A 29 Ey) Ago ARIARRARS 7
A A 2493 fAbsht S W2 s el
HygHoxn HH WS @k (worm-eaten appearance)S B.0|
o, AAE EHastds BT Hd s Blv A4
o2 FAFVF FPAE Bolv AUt gy, TaAE
yelx glar, BFel ﬁ”% & 91‘:]' Wizl 235 o
HEZH A= wor, 93 o3 MzE 3 O
e J?'f ] "4"'3‘;]' A 2AHAA 2HZ & UE
R

4 od

0.

B9 AALsSE gAARRIS FA7, A7) 4ol



ofZoll YT WAIBTIAL

AL 22 ALY Acke] o] 8- 4 gloh dub WRAMAARA
dAME & F7|Ae] 30% o] T F e oF AN F=AZ}
9] zlelg TAF £ glovt AARTHE wRAIARA G A
= Qb WA e M B A HaAE $dE 4 gl
a3y Azt dAAA M = B Al R o
o o& W] WA FHARIA] EE]E i
Hutchison 5'8.& 99mTc-MDP (metastable technetium-me-
thylene diphosphonate)& o] 83 FANe] {44l 3}
o »3g v} Jed, ol T dxAd #a2A FAHH
3, WY dRFel A AR s 2 1A
2 Fofe] Zrisld vl sl AXFHE EA] U+
I et 53 gFHos A3} dejuvin mAS =
o] e Xl oS AHE AMIAERE T2 TR
ME Ag Aoy F7h X & Fo 4] WHIE AT
47} Qloh A 8 Fol Ay A Fd = AH e F713)
97h A F Y AR A FAAHEA AH fFel
Ha, a2 Felle ARG ZelAA Heh A EH AP
AE e A 2 Hed, AAEFS EFFTF
o] ZtaF o] 2 HArl Hete ol ng WA EHY
271 A HE 4ol A e o B 977 BesiH.
By AL gAtez F28 ASde HEFEHA v
A A4S AAe] obr"E 4 otz Atadd.
Bachmann $9& & A& sid=rt wo, AFAgeht
2] AYAE Ao F/HHER HIZFE (sensitivity)
t Fou} Folx (specificity)e WohI spiet metA 2
E A7) FEAA o) YAl el A E3t37) de]
U7 A 2784 Agsted f43ia stle A7)
TR 249 A2t gob THYE WA |
24 z2& AdzAH AT £ 9o st R
dzzxe 2 AR 4 £ ol £ HHAE 2F
3 ddl= {83

WA Z ALY X 8ol FAME B2 =] glov
Rz 2A2HA AASE ARA AR, ReHd
Xge}l YA X85S W43 123HakA 29 (hyperbaric
oxygen)®% 41902 19749 o] F2 WAL F ALY A8Y
oz o]gFe] gron, o] WL Ao A A&
A7 T, A frab-goll A FetAdle] FA5E FUHIA E
Hatz o) 2P & ol XA Ao 203 A= Al
A#ta, | opEA Foll 103] A= AAHA HH, o8y
Agze £ 8§38 Boh} Xau|s) wrlelmz oduwl
Aoz AH43l7) JE Aol e =3, IA A
A 2ALE e B E FA)d 22 APV E B
oJof B TH WAPIZEALR Q1% 228 £ 02 PR A
Foll= AP o] Ho Xg &HF Holx| A ot wt
2 FHEEE A S o, FIHor uAAE
a2 e S QlEAE YAagR ol gloh? Jisander

522 mopseyes dud AR Fo RIAAEE

Agsg et AANAT, 2 F A 2 AA
ArABE AT F WA TP2eY Fel Az
& Zo) 4l Azl AT Y& nych

KW

WA zAbobell TRl ofFollA AFE A|ote] ZHRE
o 4E% Ase 2RAS F LTINS ARk
A1) of3o] L2} Uk Seto 5212 YAe) FA} A2 E
o g NTHY Wil PAALRE NFes A%
o, ZRX 59 ATEE 62%2 Ry 2B Lilly
e e VEez ZHA8Y A¥EE vizdd o
2E RN AR, o5 ZHYASIA step-
back WhH€ AHESRAT, AU R Wl AAT T
QP 2BAR FIE AR FHE FANES 8
of, 2RA2E AN = FARAEY AB¥xd
(coronal leakage)E &A= stgv. welA, AA RS
HEE ool THXES AFARE THA= wWEH
TR} F28 Heoz A4

WA EH A Asne ddpel Faste WA EAL
e 2E IXE AAAow WAFIAE deil
7PsAdE AR Qleng Fo zdHeln REAH A
Zo] Fasith AR, A ZA okl &3t RE Foh=
WASAY 3] BaE 4 Qlefof g ZAlekll &
Xobe Wbz b Aol X FAFoht ApAhe] Y=
Azre] S-S Fohde] dAx9=2 24y, A}
2 o1 4 917 Wl B4, FANRA F A5}
dojute Ha 2192HE oW Xok= WAHME U™
o} o] 7)zbell A7 Bag Fg 2A9] &8 Hi=
st} A, 7 SAEE B ISty WAL B
soF 39, 7bedld mtAtR .S TEiFof diot A
A =x9} F4nlF A epinephrine feFo] & AL A}
430 Maxymiw 522 39| AAgle]l g HA=
st} dbx|Et A9 FHAL LA Gy BuF 6t
ek A, ZER ot BET] HAME ALH oI, A
A RARHA 22aPE Al e} gt F71He
2 223l AFY el chlorhexidine digluconate2 A%
&0, B4 (fluoride gel) & ZAEEZ HF1, MM =
I HEE AA T AFAE FAHES Pt FFFA
9 M2 &% At uA A, YAAFAde] AsA d
dNH oz FoAZ A, ARl e] B A, 3 =t
Foz Qs A JI=E AT Y FAE 2
& & wEAFAF gt

B Zde A oA Fokez AR AL & ukAA
FHANE dol HE2AM, FAb AT BAFE 4R
# ARG HP = Qa)e] BEIGT, RAHT 93
o] Abgoz Hute] 9ji}e] WAYsloet. L3, WA RA}
Fo) e 229 S 4R de APsty LA
= Bk sidey, ol el &A=z A

==

— 64—



FArdel A2 ¥ 4 YA

2edoz PAMEIALE AR A, F BA

F749 4R AN 0, AR RAY A EAL
obg MW s BV wHAIIEAE WHekT, HA

_g]

A AeAde Realtess WAEEle

Aqutals Aol Fast WAt F AT HAEl A Sl
BEA A8rt Fo3GT Alg g

—

[*%)

e

[,

~

o0

10.

11.

HnEd

. Schweiger JW. Oral complications following radiation therapy : a

five-year retrospective report. J Prosthet Dent 1987 ; 58 : 78-82.
Yamashiro M, Amagasa T, Horiuchi J, Komori A. Extensive osteora-
dionecrosis of the mandible associated with new bone formation. J
Oral Maxillofac Surg 1987 ;45:630-3.

.Lundeen RC, Barnett DA. Radiolucencies with indistinct or ragged

borders. Dent Clin North Am 1994 ;38 :83-112.

Curi MM, Dib LL. Osteoradionecrosis of the jaws : a retrospective
study of the background factors and treatment in 104 cases. J Oral
Maxillofac Surg 1997 ;55 B 540-6.

.Som PM, Curtin HD. He¢ad and neck imaging, 3rd ed. St. Louis :

Mosby-Year Book Inc; 1996. p.32-3.

AEL RS, $39 HM F ANE 9. BT

ukAbA 33)A] 1976:6:23-5.

.Marx RE, Johnson RP. Studies in the radiobiology of osteoradio-

necrosis and their clinical significance. Oral Surg Oral Med Oral
Pathol 1987 ;64 :379-90.

. Marx RE, Johnson RP, Kline SN. Prevention of osteoradionecrosis : a

randomized prospective clinical trial of hyperbaric oxygen versus
penicillin. J] Am Dent Assoc 1985;111:49-54.

.Marx RE. Osteoradionecrosis : A new concept of its pathophysiology.

J Oral Maxillofac Surg 1983 ;41 :283-8.

Lilly JP, Cox D, Arcuri M, Krell KV. An evaluation of root canal
treatment in patients who have received irradiation to the mandible
and maxilla. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1998 ;,86:224-6.

Thorn JJ, Hansen HS, Specht L, Bastholt L. Osteoradionecrosis of the

13.

14.

16.

17.

19.

20.

2

—

22.

23.

— 65—

oF

i

% 9|

jaws : clinical characteristics and relation to the field of irradiation. J
Oral Maxillofac Surg 2000 ;58 : 1088-95.

. Widmark G, Sagne S, Heikel P. Osteoradionecrosis of the jaws. Int J

Oral Maxillofac Surg. 1989 ; 18 : 302-6.

Altman K, Bailey BM. Non-union of mandibulotomy sites following
irradiation for squamous cell carcinoma of the oral cavity. Br J Oral
Maxillofac Surg 1996 ;34 : 62-5.

Marciani RD, Ownby HE. Osteoradionecrosis of the jaws. J Oral
Maxillofac Surg 1986;44 :218-23.

. Beumer J, Harrison R, Sanders B, Kurrasch M. Osteoradionecrosis :

Predisposing factors and outcomes of therapy. Head Neck Surg 1984 ;
6:819-27.

Galler C, Epstein JB, Guze KA, Buckles D, Stevenson-Moore P. The
development of osteoradionecrosis from sites of periodontal disease
activity : Report of 3 cases. J Periodontol 1992 ; 63 : 310-6.
Haber-Cohen A, Debuski S. Management of oral and maxillofacial
surgery procedures in irradiated patients. Dent Clin North Am. 1990 ;
34:71-7.

. Hutchison IL., Cullum ID, Langford JA, Jarritt PH, Ell PJ, Harris M.

The investigation of osteoradionecrosis of the mandible by 99mTc-
methylene diphosphonate radionuclide bone scans. Br J Oral Maxil-
lofac Surg. 1990;28:143-9.

Bachmann G, Rossler R, Klett R, Rau WS, Bauer R, The role of ma-
gnetic resonance imaging and scintigraphy in the diagnosis of patho-
logic changes of the mandible after radiation therapy. Int J Oral
Maxillofac Surg 1996;25: 189-95.

Lambert PM, Intriere N, Eichstaedt R. Clinical controversies in oral
and maxillofacial surgery : Part one. Management of dental extrac-
tions in irradiated jaws ; a protocol with hyperbaric oxygen therapy. J
Oral Maxillofac Surg 1997 ;55 :268-74.

. Seto BG, Beumer J, Kagawa T, Klokkeuold P, Wolinsky L. Analysis

of endodontic therapy in patients irradiated for head and neck cancer.
Oral Surg Oral Med Oral Pathol 1985 ; 60 : 540-5

Jisander S, Grenthe B, Salemark L.. Treatment of mandibular osteora-
dionecrosis by cancellous bone grafting. J Oral Maxillofac Surg 1999 ;
57:936-43.

Maxymiw WG, Wood RE, Liu FF. Postradiation dental extractions
without hyperbaric oxygen. Oral Surg Oral Med Oral Pathol 1991;72:
270-4.



