tSIXI 2004;22(2):98 7 105

(o133
=1,

YA S Y

gt

Ch

OFAL
(]

o| M35t

FDG-PET

=
[

Ol M SFARMZEALERO|| [T}

k{0
I+
=0

U

Kfo

~0

1
o

ES
10

i

"

Foict.

= 46 Gy AIE I S7 Al
o

x

X LotEIXt

toh w2t 2 XSS ZAR

to HhARM %

&

]

=]

[s1

Al

o

olM FDG-PETS
CHat 3 e 20029 102 £ 8 2003 57X M Sopitd

S|
(=1

ol
o
Hl
111
ey

X<
ol

12 25M0l A 70M|

|
ol 13Yo[A1, =
|2 46 Gy AMEAM FDG- PETSl %7t

il

[

[}
o}
[=]

b

o

ki ct.

3"o|Act ol E9
2

|

o
[

|2 46 Gy AIEOIAM ® 2%

A™ollM M 3%k FDG-PET

AR R

=]

[
ALIPN

[

M

[

Felol wat Lol 23 b

T Aot At

4% oltjol Al#sia

o 25 ZAlE
19602 Of A}
HEAH
=

Xt
A}

o

o

[

FARMR| 2 Al
Zof
. oo

o

=]
AL S0l A =Rt

2

|

St
pa

g s

12t FDG-PETS
of

Ab
o

[

£ Bxps
FDG-PET
oto| 6% 0|3t

o
2

10

1
o=

ilof
T

M7tR| 3Hol A stict.

1

i

o:

tod

Z 2 gAMRA B 46 Gy AlEOM FDG-PETS| FDGAME Z+4

FEit8S 23 FDG-PETH 2HMutE S 2ol 200 JolM 20l =
[s)

FR=ZHo| SAloll AL

S

1

ol

1

7ol
—

K
5]

t

7

2ot

L

L

3

7} 3

2= o0l
‘Fz\)\t_

2 A[ZEolM FDG-PET %

=
=)

AM x| 2

o

=13

& ;AL

[

q

X
(i

t7t

fo| Jts4o| e =t M2tE ot

o

H 2

5

(e]

f==
[y

N
(hl)

I FDG M# 9|
A

2olx| 2= HT

.l

A

=2

(Y

)
A

ol
iy

O

3] 117

1=3
—

7 H
W T
R

of
No &2

B
ol o

oy ny

i
B A 247t

ges 2.
SRR

He
1

13
=

=
=

15, A7z

el 2004\ 5€ 279 A E A

o]

o] =2 2004 2€ 209 A+

Ik

o

)]

N gobahy

fsis
oF

tul o] o

&

A

A7 ol

o]
=4

w"

-

el

Tel: 02)3010-4435, Fax: 02)486-7258

s

the BAME M3 ok ok A=

2 ve G335

- 08 -

tl

o]

gt

3ol A 74
Aol 9

ot
Aaesl A
71Z2A AU S: 02-PJ1-PG3-20802-0009).

E-mail: ccrt@korea.com, Isw@amc.seoul.kr



0l&= 2 1291 : Change of FDG Uptake According to Radiation Dose on the Head and Neck Cancer

AAESH AT77F s o] IR IAPAAE §HES o
=8 e AAEC] HFHAW Y A7 we} A
dgo] i o] BFsial o9 AA ddelA A&
& BIMsd 497k gF-Eolth Y webq WAl X 5o
3t &3 o S A (predictive assay) .2 A T4 W
HE o H7AA glota & & vk =g 2 AL A
EFole} sttgs s webA HARde] gk 7
FA Y zpel7h YA 22 B FF WAAME 2ol 7t 3
© AoZ A Atk 4 HAE Ndste B 4
24 iAol f5= WYz 274 e FA ¢
T UAT PAPAA R Ade §A4HoZ FYo] A
A Fe A IE ZFUMEE EEE F U= vHS
A AEAA oA AEHo] glo] AbEE MEAA F
H5t7] ol & EARS 7HA v wheha] F7bA AL
A7 ARE AAs}7] wf olga, FAFE A4
st AI7IE X7 4o Yol dFT FAFEELS CTY
MRI 59| 94 2 719 wdd ZA A= AA T o}

A we BAE AT 9o ST A2 T =
=3 )= FDG-PET (F-18-fluoro-2-deoxy-d-glucose Positron
emmission tomography)v F¥AME T A FTE o &
3 7153 FEAT o RN ARGANEATY A

b Bl 498 2 A0 WAL Yol 3

o

¢

Iy

H0]9l A9 FDG7} 7} BRE Aoz wo] o= o

H) o] A3l wkgkr]7} 110202 27] &l A
2 9t #A) PETY| #3+ 3

© FA= PETY] Z3et e
@2 Zwo) A PETS F}=ZS 4l

HEEE ol Fa AUtk =l X

© @ M oAr i b oy

o X
2

BN ol At fo o M ooft (T
Fl?
&
—
1o

A AR RS ARl AAM WAVIEFSt 9
AbEol MAMAERARIAE AAste W B2 oS 4
3L Atk PET9} CT == MRI 945 §&(fusion)A| A
AREA S 2T SR B2 Eae € 5 3
TRy deAL QoY o ARAE FAF FEY
TARIA R M 2R Ao AR EZA A 5oR
o 7IEE 7€ 9% HolHE 2AR He] sl

gEAE dAe PAAAE FA7E EolE Aol et
A BAPAA RO e TAAES, TN Arzde 4
3 59 Af e U AEIE 2 F Ade AL
2 7IdEth oA PET= WARIA R o} A3so] B2

LS & F dE Aer 455 9l
=3
p.

t
H
rlo
op
o2
=
=
>
gk
ol
tlo
o
0

2

>,

o
o
fru
=2

2

L

m olo
o = muoX

4y P
>
z,
rlo
o ofN ox PN 2

N

1 o
o &

-n

ol

iz

re

&
ETE
z 12

op

=2
>
™
=)
ofl
>

Q

it

AN

N

o2
z
N

>,

i’.

b

9

k=)

;a

Q

X

N

'

Lot

ffu

1=

12

o

O

2 X 2 % o g

Ded
>

il
=2
2o
it
3
oo =
)

2

52 #8492 YAsas sa

Al
[\®]
S
S
(98]
i
(98]
o,
N
XN
X
o
(o3
9
rx
T
0,
e
>
L
L o

lo my H A X ox o
o 2 “>~ X o &
< =

F3.°~" 2 o ok e

oo o > o
ﬂllm 0‘1}" r'.|>’_. o X I
e Ap oF S

ol

-

B

(0

ol

tlo

it

rlo

o

>

=)

offt

Lo,

>

o

offt

>

PAPAAE A% A 43 ol AL [“FIFDG-PETS A
st WAAE F 46 Gy Al A A2% FDG-PETS
Ageta AR F8 AI-IA A32 [*FIFDG-PET
S A3t thFig. 1). [*FIFDG-PET #49< 9Jaixe H4
8AIZE o] FAS ¢ & EFS SASAT veF Gt
JAY o] o e M F A3 A
€ PET #9 1A7 AFH F23] 135 &shA7]a, of
15 mCi [*FIFDGS A®M o2 13t & (A7} & PET &
92 339t PET Scannert Siemens ECAT HRtE ©]
239t [PFIFDG A3 B35S 24317] 98)A standard
uptake value (SUV)S =43}t

SUV=mean regional activity (Bq/g) injected activity (Bq)/

lean body weight (g)

SUV 258 7|02 JAT4S Ure 7
A=), SUVZE 15904 2.5¢1 7 4
of Z2AHALE AlqstATh ZAHAALE Al Be

FAzA o3 J4HoE AnE RPN

AN
o
fru
o,
ofo
QL

Iy

td
4

L
-

- 99 .



J Korean Soc Ther Radiol Oncol 2004;22(2):98 ~ 105

1st FDG-PET (PET1), CT
¢ <
46 Gy Radiotherapy
¢ <

2nd FDG-PET (PET2)

v

72 Gy Radiotherapy

¢<

3rd FDG-PET (PET3)

v

Clinical Evaluation

v

More than 3 months F/U

within 4 weeks

About 4 weeks

within 1 week

Fig. 1. Protocol of this strudy.
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Table 1. Patients Characteristics (22 cases)

Characteristics No. of patients (%)

Gender
Male 1
Female

Age
Range (years)
Median (years) 56

Primary site
Nasopharyngeal carcinoma 13
Glottic cancer 3
Supraglottic cancer 3
Pyriform sinus 1
Sphenoid sinus cancer 1
Base of tongue cancer 1

Radiation dose

Range (Gy) 69.8~76.0
Median (Gy) 72.0
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12 1

10

At diagnosis 46 Gy 70 Gy

Fig. 2. SUV of primary site (Solid line with open circle: persis-
tent or recurrent cases).

At diagnosis 46 Gy 70 Gy

Fig. 3. SUV of neck node (Solid line: persistent or recurrent
cases).

At diagnosis 46 Gy 70 Gy

Fig. 4. SUV ratio of primary site and cerebellum (Solid line
with open circle: persistent or recurrent cases).

SUVZH @43 rastel A g4 gol 2HSAL o

70 Gy ol ZAFE AFAAE $3F WeE HolA
GYTH(Fig. 2, 3). old GAe AWHAY Pz Ao ®

At diagnosis 46 Gy 70 Gy

Fig. 5. SUV ratio of neck node and cerebellum (Solid line:
persistent or recurrent cases).
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Primary Node

Fig. 6. Average with standard deviation of SUV.

H] 28} THFig. 2). SUVE WHA 22 AAL Wy o] 7)
of &¥e] SUV #oZ viro] & o= FDG A
3} S HIEAtFg. 4, 5. TAHAAE F 4
oF Hxde) SuV g "= Suv gto] ozt
2= o} (Fig. 6).

Q

A= -

e

ATE FAREZY o =x4
Al oA FFS

S ZAEH7] Aol T WA E R
| &3t v G5 4 gl
AR X E A 1%} FDG-PETES A3t a
46 Gy A H A 22 FDG-PETE A &3l 2
AZE F AZ70 Gy ]S ZAE A A A 32 FDG-
PETE Aldste] FDG A+ WstE #&Astth. PETE

4
i)
oy 1o
o
N
=
rx
R

fu
2
2
ot
o

o

Ir

oL ©
rir
N
o,
S
T
ﬁ‘o[oi
| o Ho g T
Nz
T
W
of &

R



J Korean Soc Ther Radiol Oncol 2004;22(2):98 ~ 105

ol g3l WAARR W3

ce TE d=stEe A=
olr] AY=HA=H 1 7 A

%
AN w2 AeE &eA

5
QITEPH A 9 5 % FDG-PETE A3 FD
o

=
al
4
A%t FARGE 2= QAW FlEthe F4E 9
ol
g
H,

Q

O QAR SR ATEAHES T BH v
A A ofo] WA o] 2AME 7

U ditd oz g A7V FE F A= W
AbEE FDG AFH e 744 Aotk B AFdA
8% A9 F9 sve WAAA R

32

©
-

o o 2
s
v/
Q
find
=
N
N
(98]
S
S

) o
ox
ol
s
of
R}
N,
82
Mrorx
ofN
o2
rlo
~
(e}
Q
<

XNoE du R oo 2 o M

f
i)

= OE
£
Hl
B~
2
2
2,
oX
oft
_(:»‘L
N
e
=oé

in!

AT [Uﬂ,
i"
all

o et 40
vl
rir
N

o

re

-

il

™,

Ogl::"

>

N

rd

oft

N

>

o

frit

o rlo

o

}

fe o w>x fr © O Y a2 > >
=
o
[o o

i)
o
N
i
o
feosx
o
fitl
2
[N
;
K
H
o
S
SN
Q
<
>
N

gs!
>
a
170
e
N
N
w2
c
<
o
el
Hu U

o, i
)
o
fitl
ol
>
2
o
Ao,
L

e o
L
e
olo

_ m[o
By
o
N
aorr

M o o 1 X 32 o 2

e

poy
o
fru
o
N
ri,
)
o
®
DI
o

&,
2 o
o
o
fru
ar re
-4
XN
ol
i)
ox
N
(i,
Kl
e
rE
e X
W ojo g8 X Ho =2 T 4 H

Q
oy e
12 4w fo

N

AR

olX

N

)

ol

ol

2

=
of
N
-

dm X0 o ofN ox ol

>
%
ﬁ
=l

= of)

B o

=2

o
Lo
2 g
(r ofx
f~
o iy rr
12

o 10
o

o

NN

o)
es]
—

N

>
(A T4

olN

N

lo

=]
™
H
N

o
fru
4
2

=

N
o
S
>
el
w2
c
<
N
o,
)
ok
[
H
e}

19
=
>~
e
%
R0
frl

o o

o ol

r
of mx
1=}

o b g
oS
3
‘0,
N
N,
G,

N
M
N

2
Sl

)

(o
fru
o
N
Ll
32,

g &
=)
B}
>
o
iz
o
=
ol o

.|_,
>
>
%
N
2
ole
=
ol
ok
Ir
n)

32 HE of
pou
o
fru
2
A\
il
&
I
ofo
b o
12
>
nj
=
tilo
pos
o
fru
o
N
A,

o
o2
=2

ol
-
fr

Aol 849wl A
9 o9 o2 7]
I A A
poll glo1 =g
ol WAAA R
1C}3740 a0 o

O n

=2
ol 2 oy
g P
of Y -4 ofN
O % ok
Lz il
=
A U 4
2 Iy
X0,
K

s
T

>
o M fo =~

,
o

X

fu o

e fo X
I

N

e

2

ol

H
=

¢

{o, qin Lot
X
roo
of iy
o b
1%
fo
o
9
:
ole
tilo
f
[

Mo
2
2 ox
rlo

B
T oot rE X o oporiN R il 8o
e oz
N2
4> g2
Y
<
to
ol
nd

2
(<0
24

§2 o o o o ro fo

o i

rlo
o
o
)
mV)
et}
tjo
N
N
=
30
&
ri
re
-
Il
o
N
ln}
d
g

rr it
41 2L
o
2 o
-1
i - lg
l-'O
> 4 b -
e 4
- o m{j
ot %o
B b
(o) —1“ 0)-\:'
Q 12 ?;
o 24
o i

okt
>
>
Y
1
u
o
i"

R
©,
)
A
(o]
o
N
>
0
>

[
>
o2
ro
gl
lw)}
2
o~}
(es]
—
rl
B

9 o
L e, <
=

o
4@

o omfy B ¥ 2 0@ N oo Y

(o3
2
i)

o
By
fin)
N
HN
o, 9

tilo
£

rit

3

[

ST

T

b0 e
w M0 20 r

it

=

z

o

ol

ol

N

§&

(o3

S

o
dr oy
yo, My

=2
1o
rob
o
N
=
o -
S
>

B
o
i)
2
p‘L

oo o
1=

fri oy

oo

RN X
b
>,
H
it
o
i}
r
=
§
o
o
o
f,
"
o,

of 4

2
N
-

N
N
My o

o My rS
o T
rih
X
2
>
rr
o
>~
>
rx

b

>
)

ooz B
tu wo rob

A d

2 )
o
n:
N
Q -
C ot 2
rg
N
N
2
i
o
ofo
_O|L
rr
ol

R

frtl

it

>,

rr o

o

oL o
= )
T = 9L

4 S
l pos
o
O,

of
ox
ol
o2

e
ol
rir

o
e
e}

o,

2

2
2

oL o
+
r, ok

N
>
g
do
Gl
)
=2
>
(98]

to
X
X
i
£
ﬁ,
fu
g
i)
©
e

N
0
©
3
L
m
o
ot
gl',
=
o
o

o Ho
T o
2 X
>
ol
B
U
o
= of
o "
> &
[N
Xoqr

e
&
%2
o
path
o
O
eS|
e il
2
o)
eyl
H
(it
o
oo
of
ol
oL
S
>
r>~
)
il

ol
0
o
X
<l
©
of
o
£
ok
>~
=
2
oo
S
=

oY o
BN do
tlo

to miN o

olN

o o
M
32
i
= o
o
=
rr
©
=
0 = oz
|
do o nju
)

@!
—
e
£
=
—
o
2,
of
=L

BN
ol
i
[l
T
=,
N
BN
i)
o
>
I of
W o
>
-}
flo

=
Ju
o ol it
0o M _Q

2
rO
4l
fu)
ox
o
ftl
>
084;,"
ot
re
-
i)
i

2 o
r
ra
2,
o,
o
=)
>
bl
N
ric,
lo
of\
o2
2

] 2 Pr

Agamzoolet I gE LA o wpe} wWALA
of thg e Aot Ye Aoz dHA Yok F
HAAI A EAF AN gradeo] wEtA FDG A H <
dtte ATE 9] o}AA =yt MY Fol
Aol 23E FARE A4S AvRd v

1
ool 7bg BI FFY, TATY, HAFY, FFE
%

s
o

ox 12 &
o2
o2

[o

o £
ox

o

fru

ofr

ol
2

re

-
=
o
2
et
=2 1
of
oy
Og;’, A}

d
oL &2

o HU &L o
ox Mo ok

N

N

X
(L S

= A% FDG-PET A7) g2t}
W2 FDG A# A=Y Aol7) e Biwe
o WALA R Fofl o3 HH-S g 9o

.
o =2

)
T
> ot
= g0 X
more e e oo ol

i



HPAO R ol
o]-§-3te Hluls}
o wet 24 e
At webA Aol FDG A7 viwd I3 &
deo] o Z UE FoZ FDG AFH Y wWals
s}, 33,44~46) H|E SUVE o] &3 B ]
TAAES 7ML YA A4 A d74%4E5
of doid I F&Aol e Aoz HZEn
T-ollA SuVEkd 439 suviky HlE vl E
Foko] e WALNAE AldE &X7 LA
Fo ) o) Eo] Babo] weh A 2ALEE
B ol SUV e 439 SUVHOE i
7b Aty AZ4HET B A e Fast]
E%MUP HOM ﬂl*lﬁl SFAS 7HAI Qs
325 HA FU)E 5
AT A= @E“xlg lﬂﬁé‘}&l SUV#S 314
°‘§¥x} H 1 o] W-g-& Hrtatr] A A
_CL ] >

ol A
A

r‘.{
J
ol

o
i

e

o2
ol

O,

rx
rE o
o,

oL
i 2 ro

(
==

1 ru[

o I Mo gt do

T T )

M o g0 = 10

FO
IS a@

rid,

kv

= A

U

gt

_>|i

lo,

ek

of -

x

fr do = o rlr e s fo

M
K
_0|£
N

[o 2

oo %

Q
2y
X o d

N

=

4 b
ofr

e

>

c
<
fuoE

B g e X
AN §2 >

& o Lo
oot B
EW)
>

T AP [

_—)ﬂl
24 ofy
s O
v b
AN
N
e
N o= 9

c
<

ghof QlejA] HA AS
Al4Fsted oF FDGE] *tH 3}
Row Aydn

_>.:

of

Oﬁ mlo T
]
.?l', E
N

EO{
= O\
n‘T]m )

o

Lo

et
%0

ru

WALAA 46 Gy Al ol 4 FDG-PETS] FDGA
3 i?} A= ALK G Hl8-S Hols AL
G AF¢ W37t ds gAY HARA %
*1 FDG-PET #4974 4whg< 73
&9 7ol v Eoa A=A 7 %X}
Hitgho] YA Hoge ]

SA #EEJ=Y 2 ol

l-ﬂJ E.L;
O;l:’
-1?3
i

Wéﬂ

A - V> 47

Uptake According to Radiation Dose on the Head and

Neck Cancer

o §F2del YZANE 93 AY2E A3H
FDGHA7 £7] W2d Aoz 4499t
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Abstract

Change of FDG Uptake According to Radiation Dose on
Squamous Cell Carcinoma of the Head and Neck

Sang-wook Lee, M.D.*, Jae-Seung Kim, M.D.", Ki Chun Im, PhD", Jin Sook Ryu, M.D.",
Hee Kwan Lee, M.D.*, Jong Hoon Kim, M.D.*, Seung Do Ahn, M.D.*, Seong Soo Shin, M.D.*,
Sang Min Yoon, M.D.*, Siyeol Song, M.D.*, Jin-hong Park, M.D.*, Dae Hyuk Moon M.D.*,
and Eun Kyung Choi, M.D.*

Departments of * Radiation Oncology, "Nuclear Medicine, Asan Medical Center,
College of Medicine, University of Ulsan, Seoul, Korea

Purpose: To evaluate whether positron emission tomography (PET) with 2-[F-18]fluoro-2-deoxy-D-glucose
(FDG) can be used to predict of early response to definitive aim radiotherapy (RT) in squamous cell carcinoma
of the head and neck using response rate and locoregional control as study endpoints.

Materials and Methods: Twenty-two patients with head and neck cancer underwent a FDG-PET study
before RT, after a first dose of 46 Gy, and after a second dose of more than 70 Gy. Standard uptake value
(SUV) was calculated for primary tumor (n=22) and neck lymph node (n=10). Attenuation corrected PET scans
acquired 60 min after tracer injection were used for evaluation of FDG uptake in tumors. A quantitative FDG
uptake index was expressed as SUVlean (corrected for lean body mass). The follow-up time was at least 5
months (range 5-15 months).

Results: A total of 22 primary tumors and 10 metastatic lymph nodes were analyzed in FDG-PET. In the first
PET study the mean SUV in the primary tumors and nodes were 6.4 (SD, 2.6) and 4.6 (SD, 2.3), respectively.
In the second PET, study performed after 46 Gy RT the mean SUV in primary tumor and node decreased to
2.9 (SD, 1.9, p <0.001) and 1.7 (SD, 1.3) respectively. In the third PET study performed at the full dose (more
than 70 Gy), RT the mean SUV in the primary tumors and nodes decreased to 2.3 (SD, 1.5, p <0.001) and 1.5
(SD, 1.1) respectively.

Conclusion: FDG uptake in tumors showed a significant decrease after the 46 Gy and more than 70 Gy of
RT for squamous cell carcinoma of the head and neck. Reduction of metabolic activity after 46 Gy of
radiotherapy is closely correlated with radiation response.

Key Words: FDG-PET, Radiotherapy, Head and neck cancer
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