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MR Imaging of Osteoradionecrosis of the Mandibula Following
Radiotherapy for Head and Neck Cancers
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Magnetic resonance (MR) images of 13 patients with osteoradionecrosis of the mandibula were
analyzed. Abnormalities were noted in all patients and could be classified into three groups. In nine
patients, MR signals were homogeneously low in intensity on both T, weighted images (T, WI) and T,
weighted images (T,WI), suggesting fibrosis of bone marrow. These nine patients had suffered
radiologically and/or clinically overt osteoradionecrosis more than ten months previously, and
inflammatory symptoms had settled down by the time of MR study. Two patients showed low signal
intensity on T, WI and an area of inhomogeneous high intensity in a diffuse area of low signal intensity
on T,WI, suggesting acute inflammation in the irradiated fibrous bone marrow. Both patients suffered
pathologic fracture due to osteoradionecrosis and showed severe inflammatory symptoms at the time
MR study. In one of the two patients, these pathologic changes were confirmed in surgically excised
mandibulectomy specimens. The other two patients showed homogeneous low signal intensity on
T, WI and high signal intensity on T,WI, a finding that may be due to slight inflammation. However, in
one of the two patients, this signal feature possibly indicated loose fibrosis with marked cellularity.

1. FLwic BbE L OEFCHEREERE ERA SRS, L
RIS R 0 B LR R OB R O & L, BAEEFAOCEREHKOKIEEEL LTTH

(22) BABERMEE #H50E 685



HE 8% fhok

B, [AHE OB IR T £ DRI
BHHhB,

TERE R A & o3 £ O aE s
BHEhs &, f/NMEREED-DICEEICER
IR LB b h Y, BED & AEEE
BIEOZHNL X RBES, B vF s 574 =0T
BEEOTEEEL2B LI s ThENTE
b, BEICA LA LFEEOEERZENIIT 5
feE Ty,

MRIGEHRECEGZH & LTEBALTS
hn, BEEEO MR £i1cB L T KRBT, fil
JAFSRBAAY, HEBIATOS I o TR R X
hTws, i, # - BFHICHSRS R S i
BoZ b s UCkIBFEE L L o Bl MR &1
BT 2EN AL A, THE O REE
FEICBI LTI 1 flic ot TIERERE R (T1IW1D),
T2oFAE R (T2W1D) CTE b5 L8EIR
TWHRFTY, REEAGRIEFE S TE LT,
T2WITIHEF S TIRIRWBERH 5 = & LS
ShTwiw, ToT, e RERBES T
S B RGBT TRE It & LIcEE
FloTFEEO MR B2 EKE, X #E&, REESR
B & B L,

2. MR L UHE
SEERTRRE TS 165 % AR IR R IR 35 X

893

OCXBEMCHARTHEBIE L RS 2137
(Table DD TFHE D MR @ %8 L1, BRRAE
RIWHFAORAT, THREBOKHE, EIR,
BRIV, ®F OBIECH%E NEA~OE
BOBHICEA L, XREHELE L ClmRE
MDA & REER OWIZ - Mk, BB,
B GEEE L, BECER L CHRIE TEFE
&L TCBEFAERALL, FAuvic MRI &
Bi21.5T #EHE (Siemens i MAGNETOM)
T, spinecho ¥ic L b T1585EE 550~850/15/
2 (TR/TE/excitations) 35 . 0" T23& & {22000/
70/1(TR/TE/excitation) Z & L7z, #{& 5
G A REEE U, MR BOZEDEL - 3 FlIX
TIWI oM 2B LA, 2514 AEILE6~T
mm & Uiz, 136041141k MRI fe1T D 8i # 6
HALUAO X BEE (Frv v iezrs7) b
HEBHE LA, ¥, BUHRTHREBC X IR
HIEHxkR s Ui 1 I RERERIC L D Baisk
BRI L Te\ iz, THRE B O VIBRT 2 Z e h,
ZORTEEBB LR LA,
. B

TFTHEEH D MR 83130026 2% % 8
2. ThLHIROWTRIEEEROFE, HREEHO
B, BX U X KRBT E LD Table
2TH%B, MR #1239 flic T TIWI, T2WI =

Table 1 Patient Population

Patient No. Primary Dose of RT Term after Duration of
/Age/Sex Disease Gy/TDF RT Bone Exposure

1/70/F Ca of Tongue 29/42 2¥ 5mo 10mo
2/57/F Ca of Tongue 46/96 7¥ 6mo 3¥ Tmo
3/46/ F Ca of Tongue 55/124 3¥ 1mo 10mo
4/39/F Ca of Tongue 59/120 8¥ 6mo 1¥ 10mo
5/63/M Ca of Tongue 64/147 6Y 5mo 3¥ 3mo
6/25/F Ca of Tongue 79/107 3¥ 1mo =
7/66/M Ca of Tongue 80/143 2¥ 4mo 1¥ 10mo
8/70/F Ca of Tongue 83/155 5¥ 6mo -—
9/61/M Ca of Tongue 87/169 8¥ Imo 7Y 3mo

10/67/F Ca of Tongue 59,/99 2¥ 10mo lmo

wyeyE - entodgkin's 82/134 4 Tmo 3y

Lymphoma
12/67/M Ca of Oropharynx 76/135 1¥ 3mo lmo
13/61/F Parotid Ca 88/153 16 ¥ Imo i

Doses of RT (radiotherapy) are shown by the dose on the mandibula
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Table 2 Correlation of MR Findings and Clinical Symptoms

Patient No.

MR Signal Intensity

TIWI/TZWI

Inflammatory Pathologic
Symptoms Fracture

W00 = W L B3

e =
- =1

13

Low/Low
Low/Low
Low/Low
Low/Low
Low/Low
Low/Low
Low/Low
Low/Low
Low/Low
Low/Mixed
Low/Mixed
Low/High
Low/High

+
|

*Pathologic fracture was revealed by plain radiograph & months after the MR
examination

(24)

Fig. 1 Osteoradionecrosis of the mandibula with-
out inflammatory symptoms (case 3). Axial T1
WI MR image (SE 850/15) (a), T2WI MR image
(SE 2000/70) (b), and orthopantomogram (c),
TIWI (a) and T2WI (b) demonstrate homogene-
ous low signal intensity in the bone marrow of
the left body of the mandibula (arrow head).
Orthopantomogram (c) shows moth-eaten like
osteolytic (arrow) and surrounding osteo-
screlotic change.
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Fig. 2 Osteoradionecrosis of the mandibula with severe inflammatory symptoms (case 10).
Axial TIWI MR image (SE 600,/15) (a), T2WI MR image (SE 2000/70) (b), orthopantomo-
gram at the same time of the MR studies (¢), and orthopantomogram eight months after the
MR studies (d). T1WI demonstrates diffuse low signal intensity (arrow head) (a) and on T2
WI, inhomogeneous high intensity area (black arrow) is seen in a diffuse low intensity area
(white arrow head) in the mandibula (b). Orthopantomogram at the same time of the MR
studies (c) shows diffuse osteolytic change (arrow head) and eight months later (d) shows
pathologic fracture occurred in the right body of the mandibula (arrow head).
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Fig. 3 Osteoradionecrosis of the mandibula with severe inflammatory symptoms in case 11
who received partial mandibulectomy due to osteoradionecrosis. Axial TIWI MR image (SE
550/15) (a), T2WI MR image (SE 2000/70) (b), macroscopic view (¢) and light microscopic
section (d), (e) (hematoxylin and eosin) of the resected bone of the mandible. T1WI
demonstrates diffuse low signal intensity (arrow head) (a) and on T2WI, inhomogeneous
high intensity area (white arrow) is seen in a diffuse low intensity area (black arrow head)
in the mandibula (b). Macroscopic view of the resected mandible (¢) shows necrotic bone.
(d) Microscopic section from the peripheral zone of the necrotic bone (arrow of (c))
demonstrates dense fibrosis in the bone marrow. (e) Microscopic section around the center
of the necrosis bone (arrow head of (c)) shows a great number of inflammatory cells and
collagen fibers also can be seen (arrow head).
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Table 3 Summary of the MR Findings
No. of Cases TIWI T2WI Inflammation
9 Low Low -
2 Low Mixed +
2 Low High +/—

#l1~9)wik, MRI T TIWI, T2WI o5
B EBE SRR L, BEEERT MR B8535
Mz hTws b o KEBEEERL D 5
2, TOEBEBWTHHEOFLTELEFEFO
MR &% 5=T o 0%, R WRECEEE
PHRRAELICE > TV BHETH 51009, JhEHR
BHEFEGDBE S RAEIC TIWL, T2WI oiig5
CEE BSOS IFEE > FHEEL T
beEzbh, ZhbOEFTRIERTTIRE
FoTnwadbDEELBLIhA, ¥z, MRI ¢E#f
LR BD B X BREACTERECEL
ARDEBEL D b Ed -7 (Fig. 1a, b, ¢), &
DEIEBHOELLEMRITELZDZ EITX
b, BAHRIBS CHl/NAERE  E & ) R



898

B R T AP © MRI

oo WHELICETE 5,

BlEn X 5 TR BENEE - T SER &
e Y, BEKE, X SFEACH S0 EE
TEE AR BT X AR BT R LT
BH1~22BLaERL THLT, KEMNE
o Twizw 2 61 GEFIL0, 11) T FEE 58
13 TIWI TEE S, T2WI Tikefks LTEES
2n, —HEEEORSINELE L LAY —Tngy
mUTe, IEFINIOMABEAR T, REOULEMT
(Xl FB IR TR B h, TIWI, T2WI
OMATCEBETHBEZ LI L T\ 51019,
REDFOLI T AEMROBEARED bh, Tl
WITEES, T2WITHRES & alBHs L[
RO MRE#RLTWAHZ LIZEHT A2, 25
ITIRZE D R OE O MR © b BIEGENTED &

(28)

Fig. 4 Osteoradionecrosis of the mandibula (case
12). Axial TIWI MR image (SE 850/15) (a), T2
WI MR image (SE 2000/70) (b), and orth-
opantomogram (c). TIWI demonstrates homoge-
neous low intensity (arrow) and T2WI homoge-
neous high intensity (arrow). Orthopantorno-
gram (c) shows moth-eaten like osteolytic
(arrow) and surrounding osteoscrelotic change.
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