R

SHERGHRHE IS0 S B LA U B O BB R TN 351 B
MRI $hfcEHF B R ¥ & U PET/CT OF M #

Ay &5 o) 1, S — R
BEfi, PSR
1R BB BAR

L&

[EEAARIC 3510 5 MRI JRhgmaRE & (diffu-
sion-weighted MR imaging : DWI) o H #:
ICBAL Tid, MR ORHEC R - B OE
Tn RS BRI N T E o, T, EME
FH VTR T BALFIR S AL ORI R %
T4 % biomarker & L CO DWI OF M %
BT L 7cfE DR b AV~6).

A1, 3 TETIHSEIR R TR RO R
PFEINTODIEGZ R FIT, SHSETT R R E
B OIEELF X DWI O 1L % prospective I
P L, DWI OBEGEET RIS A 3 B L2 B
BEEOL R A T 5 biomarker & L THOH
HAHIZO>OWTHER L. £z,
fluorodeoxyglucose positron emission tomogra-
phy/computed tomography (PET/CT) 23f1
N/JEFNZBIL CTik, PET/CT & ERDIEE
F O DWI & OB M IC >W TR 2 hn 2 /2.

fluorine-18

MR - HE

®L, 2008 4E 4 A5 2009 £ 9 Fich
F CHEAT BREARE TR AR 2 1T S h
7o 12 E B, AR FIR LA HRR 8 5
AR B R B TIT bR, LR R

§T PR,
T ezl

M B A HEL

= W &

2[F) H SRR, SRS - FAIRERIMRE

Cisplatin 7% % \ 3 Cisplatin & TS-1 % %
W3 5-Fluorouracil & OFFH T, HAHRHEEIT
B ER G CRRAE R 60Gy, B A\ Tl El
AT E 72Gy OBSIBfTbN/z. EGO
WEkds L URBRN AT Table (7R

MRI O#;1%, Magnetom vision 1.5T % H
U SE 3 Tromai %, FSE & T2 iR s &
U HASTE & O #iE 6 Td % SPLICE
&0 ¢ DWI o2 frhb . DWI D%k
%, TR/TE/NEX=5.9 ms/65 ms/1, b value
=68.46/577.05 s/mm?2, matrix=512 x 256, FOF
=23cm, A5 AE=6mm (3mmgap) &
L7z. MRI O#&IE, HERHT 3 BEELINES X
OVRBEF GRERG 3 HEEE) 1T L 7.
PET/CT D11 Biograph sensation 16 % JH
W, 6 BRER O M fr g, SF-FDG % 250 ~300
MBq #¢5- 60 434412 3 min/bed position TEi{4
F— 2 IWNHE w7 -7z, PET/CT 2 10/12 #iT
MAT S, EEEET 4 BEUN & EEET 2 2
Rgicigsnie.

DWI O ¥ (3 )5 F& M 555 i > ADC fi T #Fiff
%17 - 7-. ADC fEiZ, BHSATKEBRZWIE 15
FEL EOBSHEEEIE (MM, and Y.K) D
IZ K- THEMIC 3 L Eo ROL 28 3% & S
n, zhZzno ROI TADC{E= —In (Sh/S)/
(bh—bl) ; [bh: high b value, bl:low b value,

*—rJ)— Rk diffusion MRI, therapeutic response, head and neck cancer, diffusion coeflicient value, FDG-PET

115



HigkReE 2831%&3 5 (2011)

Table. Clinical Characteristics

Case Primary site Stage Chemotherapy Ra(déif)lon r el;:gglgs o ggrcléﬁé
1 epipharynx T2NOMO 5Fu+CDDP 60 PR CR
2 larynx T3NOMO (=) 72 PR PR
3 hypopharynx T2N2bMO S-1+CDDP 60 PR CR
4 larynx T2N2cMO CDDP 72 PR PR
5 oropharynx T2N2cMO S-1+CDDP 60 PR PR
6 hypopharynx T2N2cMO0 (=) 60 PR CR
7 maxillary sinus T3N2cMO S-1+CDDP 60 SD PR
8 hypopharynx T2N2cMO S-1+CDDP 60 PR CR
9 larynx T3N2aMO0 CDDP 72 PR CR

10 ethmoid sinus T4bNOMO S-1+CDDP 60 PR CR
11 oropharynx T4aN2cMO S-1+CDDP 60 PR CR
12 larynx T3N2MO (=) 36 PD (=)

* Early response : Evaluation of the tumor response at 3 weeks after the start of treatment
* Clinical outcome : Evaluation of the tumor response at 2 months after the end of treatment
* CR=complete response ; PR = partial response ; SD =stable disease ; PD =progressive disease

Sh : high b value T O {5 5 5 &, Sl:highb
value TOEEHIE] #HH L 2N 5 OFHE
Rz, ADCEOFHME, dERTS LG
BRI B 5 IR 7 EE O ADC fii & ADC &
k& & LT, ADC Z Mk = (A% ADC f#E
— 1B HT ADC f#) / ¥k % =3 ADC fiEi x 100
(%) OfEEHTfr->7. %7, PET/CT X
R R IEIE O SUV max TR L 7-.
BESIHIE L, BRFO RIS R HE &
L CHRERBASA 3 #MRE#12, RECIST 74 F 5
A VBN #E L C MRI {1 350 5 R R NEE O
TREZFHE L, WERPIINC 50 5 [EE i R
B LU 4 BFEEEAN ; (CR : B OW%, PR:
5 O BT 30% LI EOfE S, PD : [EEHO
RRET20% L EORK, SD : EHEOM/INE
PRICEL WA SD Tid e\ Zfr-7z. &
Bim i, (11— BRP oS RE/ G
OISR x100 (%) THHL . K&
IIRIRRHE DL, WRET 2 0 A%ICETE
WaEHEDO®Z & PET/CT % %\ 2 MRI Fr

R0 5 RECIST #1 A F 5 A VICHEL T4 B
A S 47

WEEHE & LT, (1) 5T ADC fiE, B
mi ADC fii, ADC 28k I L UNA#RT SUV
max DK/NF A—2 — LA IIC S0 58
Bk N & OB, (2) RABIRBIHIE I
&% 4 BRSO 4 B COWRERT ADC E, &
g ADC fili, ADC &L 5 L OBl
SUV max O H.#, (3) ADC & & SUV max @
FBRHEIC DWW TRE 2 17 - 7o BEET2ERYRTHm
%, MBI >\ Tl Pearson OFHBIHRE %,
THERIICOWTIR tRERY HV, AEKE
0.05 AT et e EED D & L.

=] %

1. RS IHE

R GAREBI 12 GO 15 O F 1) FAE O
#5903, PR:10#%l, SD:1¢l, PD: 1<
Ho o MBI REENEN, 462+11.1

201142 H 9 HZBE 20114F 4 H 26 HAGT

PIRIEERE  T929-0293 AL ILAE BT RSE 1-1  SRERFERSIHRIRS:  BISR#
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%, 17.1%, —29.5% Td» -~ /=. PDIEFITII
R E LR R TR IR S UARTE T
DT S NF72D, AR B RRD HHIE 3 T
PNIHEGNS 11 HI1T, CR: 76, PR: 44T
- 7z. PRIEFIDOEEE/ KL 56.8£25.8%
T& - 7= (Table, Fig. 1A~D).
2. £NT A — 5 — LIRIR PR IAGh R E O AEEY
TR I 5 © PR 35 L OFSD AR LR
7o 1L EBIOIRIERT 3 L OB+ ADC g o
SEEEIZ F N F R, 1.46+0.33 X 1073 mm?/s,

1.86 £0.31 x1073mm?/s TH - 7=. F7z,

ADC Z LR O E L, 20.10+17.89% T
o7z —75, PDIEFOHERER, HE P
ADC f#i ¥ L U8 ADC Z k% %, 1.36 x 103
mm?2/s, 1.46 x 103 mm?/s, 8.15% TH - 7=.

PR 3+ LU SD HEF 11 #1345+ 1A 5 6 /)
K LREHT ADC fE, EH I ADC{E, ADC
ZAbER : OMBAREIT e Zn, r=-058 (p
=0.06), 0.19 (0.57), 0.73 (0.01) T, GHEH
RS #E/ R & ADC ALK & ORNICHE R IE

Fig. 1. MR images of a patient treated with chemoradiation therapy for
squamous cell carcinoma of oropharynx ( arrow ). Unregistered before :
(A) Te-weighted, (B) DWI, and 3 weeks after treatment initiation : (C)
T2-weighted, (D) DWI. Tumor response to treatment was a PR. ADC
values were 1.52x1073, and 1.90 X 103 mm?/s at pretreatment, and 3
weeks after treatment initiation, respectively.
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Fig. 2. The correlation with percentage of
tumor volume decrease and ratio of change in
ADC was shown. There was a significant corre-
lation between them (r=0.73, p=0.01).
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Fig. 3. The correlation with percentage of
tumor volume decrease and pretreatment SUV
was shown. There was a significant correlation
between them (r= —0.67, p=0.04 ).

DOFEBRED Hh/e (Fig. 2).

PR I LU SD fEH 11 FlD iG#HT SUV max
DOFHMEIE, 20.53+13.99 T -7z, —H,
PD fE#I® SUV max i, 6.71 TH-7-. PR
¥5 K U° SD FE B & 1 IS A/ 3k & AR 6R
i, r=-0.67 (p=0.04) THVEELAD
HEEMRD btz (Fig. 3).

3. HINT A — 5 — & S R O FH B

AN RHIE C CR HIE 7 REGIOWRRERT, 16
A ADC fifi 35 & OF ADC Z LR O ¥ id
rhZn, 1.51+0.35x10"3mm?/s, 2.00 +
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0.21 x10-3mm?/s, 24.24 £19.19% TH - 7-.
F£72, {HEEHT SUV max OFHfliL, 14.68+
5.70 Th - 7z.

—77, PRYE 4 GlomER, HEAH
ADC fli3s LU ADC 2L OFHfEIT 2 h %
7, 1.38+0.32 x10"3mm?/s, 1.60 = 0.30 x
1073 mm?/s, 12.86 £14.82% TH - 7=. F 7z,
B AT SUV max OF¥){E L, 27.85+ 18.72
f?aéot.

CR fEW] & PR FEFIOVREETT, HF A+ ADC
fili, ADC Z{tE Ik L U #EHH SUV max OF
HAWEOM K, B ADC {# : p=0.58,
R ADC {E : p=0.03, ADC 21t : p=
0.34, V&#EHTSUV max:p=0.17 T, CRIEHI
TIE PRAEF LD bR+ ADC EAEEIC
Btz mrL 7z (Fig. 4A~D).

4. ADC { & SUV D +HES

EEATIC PET/CT BTN/ iEFORE
i, BEFW ADC it LU ADCE LXK L1k
#HT SUV & OMBIfRBIE EnZh, r=0.06
(p=0.89), —0.41 (0.28), —0.45 (0.24) TH
EHBBRIIZED b - 7.

% £

(LR O AR R IR R OB BRI R HIE I s
> % DWI OF HEL, MEEY, 15 SEmED,
FUEY, BBENEY, ERES %Y CRRIC
WmESNTEY, BEY A X0 LD LIERE
# D ADC i EF BB G T O FHEICH
HAThsEMEINTNS. £, RLTIEA
B E % T3 % biomarker & L C, ¥4
FHEY, EBEY, Wiz oE s ey
IR BALSEERR I B\ C, TREBIAR R o
ADC fEOE & 7% b F M HBFERH O F 10 F 1
BEAREHEICHE E Sh 2 HMELRD LN
5.
BESES I IC 331 5 DWI OF FHEICES 4 5%
HiTiy, ADC EIC k25 Y v HiEE & B
MUV SHEIE K & QSR DFHIH Y L i
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Fig. 4. The comparison of CR and PR groups in terms of pretreatment mean ADC (A), mean ADC after
3 weeks of treatment (B), ratio of change in ADC (C), and pretreatment SUV (D) were shown. There
was a significant difference in mean ADC after 3 weeks of treatment between CR and PR groups (p=

0.03).

R BN Y VNEOE NI T 5 b Dk
BB ABOOND. Fiz, BFHEBERD
T3 SRR BRZE L ORI IC 1% ADC
EOF A RESINTWAED., S HITRIT
T, WBEZFE D biomarker & L COH M
B A& LR S, Kim 593kl
PR E DT O N/ BRSRE fl O T, CR
BEOREERT ADC {Eix PR 2 X 0 & A EICKME
AEL, RFEEG 1 ERRICITER ADC E
DERERDIEHREL T5H. 7, Gal-
ban 50 |3 BRFATRIE OLA AR EE R T O
[ D ADC D21t % pixel-by-pixel TH*
72 L 72 ADC map T & % functional diffusion
map TOKF T, {LFBasmFEEEO CR B
TIXHREME SBEEBRICPRELD I FEER
ADC il ER %D t#HEL T 5. Dk
S0, BESAHEIC i) AL AR R IC s W

T, EERAE A EE SR A F 0l J % biomar-
ker & L CODWIDOHFMENARZES N TV 5.

SHSHIERAEIK I 350 %5 DWI Ot (3, echo-
planar sequence # H\ 7z DWI 8% < W 5
TN 5 H39.6.19~16) - FEERETHHIN Tl S O
A I K BWILET —F7 7 7 F RE &
7% % . Parallel imaging 7% & echo-planar se-
quence DRLRT —F 7 7 7 + OIEBICH A
IR LB SN, Fx MV MR ERE T
$H L Tk 69, SPLICE #C DWI O#& %
17 - 7=. SPLICE 3B ORI —PIZ 3 <
<o JEER AR O DWI RIS W ThHH &
INTWAHD.

4lal, K x D3MEES U 7 AL IA R O 16
Zhik & ADC i & OBI#EMIC I\ T, 1BFRHG
3 EBIEOERFIIC T 5 PR 5 LU SD E
BIORRIEE O/ R i: ADC ZILX L HE/x
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MBI AR DO BN, 7o, REDEHETD
CR BB EFIIIC 1 5 ADC fiit PR #f &
HEL CERICEEEET S Lo RaH
7. TNOHORERD G, ALFEBERREDERR
2R & ADC EICIZBIEE 25RO b, wEEEH
I ADC flixE= 2 —9 % Z LIT L DiRE
DENE: % B AHBRETFET 5T ERA[EETH 5

LEzZobnj.

ADC fE i3 AR e & MRt Tl RS &
NTk01®, ADCEO - F T MIEPEE Ml
EEDD B\ N F O ITIZ 35\ TRILEBED HIFR
MEFT5C EICRERAT . 4EIOHK « D
B XURR O Kim 59 Galban 5 O#E Tk
EErRfio ADC fli EF A EWIZ E, HERE
BRIFTHD &V IR PE BN, LK
SHREREICLE - 72 ADC i LR OBRFIT £72 &
55 H - Tid\Wwz 2y, Chinnaiyan 5192,
Kauppinen 5203, R#FIC X 4 [H5 M fa %
DT & 7R b — ZRHEFEIC & 5 MifgstED
JEARIC & A IKINEAE DI In & ADC i L5H &
BE MM A RS LT A, Lchi-> T, BE%RD
ADC i F513, BT EE - 72 EE ARk O M K
FEOBREZ KL T\5 EE 2 5N, ADCE
A THEOREDESGFSINS. L Lian
5, SO T, &R HETCRHE,
PR BT 1 619 DE#E R O ADC i
BERICENTIE T L, ADC Z bR A A O
R LEMNED b/ (Fig. 2). FHEIC
KT BEBFANDORIEE L TT R —v A0
ICHifa DR BED NS LD, ADCE
DK T PR B N /AE BTl EE M ORI
SR U 7 AKIEBRRE O HIRR 23 B8 5 L 7= Al BRI 28 %
Z 6Nz, Lich -, EFEREF oS
DOIRREIZ LV ADCHIZEE+ 5 LE 25N,
TG IARARIC ADC il % 5Fiffi 3 5 fai 7 REHIC
BIL Cld St 84 5 & Bphi:.

PET/CT {3 BESHARE 1 3\ TR B & 2
FLWre CICHERAESRE S BRICAS R L T
W5. SUV 2 PET/CT 0% BT O He 1
T, M5O REEENCHRIESOHER LI
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Hwv B0, BESEEEIC 35 W CRBERE O
SUV A@WiT Y, FEPEBEVWEIhLIHED
Ronz?. SE0OH« OB TH, HEEHET
SUV (3a#EFRINIC s 5 PR 38 XU SD fiE
BIOEEME IR EFELHBERRD LN,
SUV @iz &, B DRI hI Vv EnS
HENME LNz, £z, REDEHE T PRE
13 CRBEL D & BT SUV 3@ W ERICH -
Jo. TNDOFERIG, BEHT SUV ILIERD)
ReFHTHEEL L COMRELPREIN
Too Fe2 L, —BEANICIREIIEA T R O R
7 EIRIRICHE - 7o RIZE{E < PET/CT Tid
false-positive 2384 % & 223, X 5 E
WA E ORI THBIR IS SUV 28 =
2—95C LEFBENTE R EEbh 5.

ADC {5 & SUV OMBJICBI L Tik, &
FEICB W CHERADHBNRED b/ b O
HERALN LW, SO« O TIHIGE
B, ¥R ADC s LU ADC ZLR L&
R SUV & ORICH B2 BRSO bk
iz, ADCEIZ MR - AHED KILEEED
HEECcH YV, SUVIIEEMEICKTAS T FY
BRBORETH L. Lich-> Te< Bk bik
T 5 ADC i & SUV ORICH S =M
H<ThlnwitEbns.

L EIOBEHT i1 ARTE AL, EGES DV
W &, BHSEIBMEIN Cld B 5 DR FIES AT
OO RnBHAHT L, HHLIEREOLY
AR AHRR O BB SHR B 23 ORI TR &
DEWHBL T LI ERFETONS. SEIEH
HERL, CNOOMBESTMRTSEEDBIC
JFFEHEOFHID A 75 & R 1) L/ Fi b &dic
DWI &5 LU PET/CT OEEDFEOTFHILF
Bl ¥ OO L ORI OV T h Bt
Tz HLENRDH EBbhi:.

& S

VEGIT ORI T2 525, BRI
T AR E OB R T TS 5
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Efficacy of Diffusion-weighted MR Imaging and PET/CT for Predicting
and Detecting Early Response to Chemoradiation Therapy of
Squamous Cell Carcinoma in the Head and Neck

Munetaka MATOBA!, Ichiro Tovyopa!, Yasuaki KUGINUKL,
Hisao ToNAaMI!, Touru MivAzZAWA2, Yuzo SHIMODEZ?,
Hiroyuki Tuji2, Takaki Miwa2

Departments of 1Radiology and 2Otolaryngology and Oncology of the Head and Neck,
Kanazawa Medical University
Daigaku 1-1, Uchinada, Kahoku, Ishikawa 920-0293

We investigated the efficacy of using the apparent diffusion coefficient (ADC) and standardized
uptake value (SUV) to predict and detect early response to chemoradiation therapy of head and neck
squamous cell carcinomas (HNSCC). Twelve patients underwent diffusion-weighted magnetic
resonance (MR) imaging before, during, and after the end of chemoradiation therapy. Ten of 12
patients underwent positron emission tomography (PET)/computed tomography (CT) before and
after the end of therapy. We evaluated the correlation among the ADCs pretreatment (pre-ADC) and
during therapy (mid-ADC), change in ADC within therapy (change in ADC), pretreatment SUV,
and therapeutic response. In evaluation of tumor response during therapy, patients determined to
have partial response (n=10) or stable disease (n=1) demonstrated significant correlation between
change in ADC and percentage of tumor volume decrease (r=0.73 ; P=0.01) and between percen-
tage of decrease and pretreatment SUV (r=—0.67 ; P=0.04). In evaluation of tumor response after
the end of therapy, complete responders (n=7) showed significantly higher increase in mid-ADC
than partial responders (n=4) (P=0.03). There was no significant correlation between pretreat-
ment SUV and pre-ADC, mid-ADC, and change in ADC. These results suggest that ADC and SUV
may be used as one of a biomarker respectively for prediction and early detection of response to
chemoradiation therapy in HNSCC.
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