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A case of incidental chronic subdural hematoma detected by FDG-PET/CT for evaluation of

external auditory canal carcinoma.

IEE #£%"” YAMAGA Emi
BHE &' TORIHARA Akira

Al #({E® TSUNODA Atsunobu

IH FEHF" TATEISHI Ukihide

T HE® KUDO Takumi

Key Words : chronic subdural hematoma, FDG-PET/CT, external auditory canal carcinoma

IFU®IT)

F18-fluorodeoxyglucose positron emission
tomography/computed tomography (FDG-PET/
CT)Bihlc, B2 T HHBEHICT LI
LD3B B HVEIERE & BE > THEE L 72k D FDG-
PET/CT I T2 MM T M 2 320 L, BTl
RS 7IERI Z IR L 72D THE T 5o

GE By

BO# o SORRCYIE

PR A E I R

BEAEIEE © W SEISURE (T0RAR T4, THERSSARAE (70
BAt ), I ROBEER L

< &
1 YRZIREOENEEE,

(ERFRERA)

LLRT 2 S B H 2l 2 BB D - 720 ZEH 2
S O ML PE B i & TR Y B IR 2 2%
BT TRV SIS B W & AL E o R IETE
ZALA RO SNz (1), Y v osfizfL
dro 72 WA TR IR A VEMELE, A5t
W Z R L7z (K2), 2o 3k e LT,
HATHED 5 & D & L EREE /2 B AR AT A &
720 MIGHE CT CTIXAAMH I T3 5 BREBIR
DONEIRE & S AV E B P OB i A D Sz (™
3)o FDG-PET/CT T/ H 8 (SR 45) ik

=20
=10
0
10
20
B on D
] I N R
& 6 A lr~--—E>|
~ B ] 1L
Lo
g :
= o
100
10 L
120
130
125 250 500 1000 2000 4000  &000
B g B (H2)

2 IEROA—IAFTS L

1) OB R TR IR e BRI R T113-8510  ETHB UL IX ¥5 51-5-45
TEL : 03-5803-5311 FAX : 03-5803-0147 E-mail : ymgdrnm@tmd.ac.jp
Department of Diagnostic Radiology and Nuclear Medicine, University Hospital of Medicine, Tokyo Medical and Dental University

2) BERUERR KR A IR R i b IR
3) BERUERHEB R AR R P b AhiEs R



2015 Vol. 48 No.6

=4

5 FDG-PET/CT&REBRICIREUCERERCT. XA
FIRSHAIC 8 > T=HRRDOBEE K b SIRIRDESE
&b, EFEEFERINEERIL TLZ(Db).

EBILEEIC—3 LC, Wit FDG #2580 S
(SUVmax=5.1 ; F-H1—6.0 ; LA (X1 4 ), [H
¥ L72BERCT Tid, A K EERAMILZ# -
TEZHHROHAE & Y @I o Z o, 1
eSS XA TA~ERERA LT ), VR i
BWICE S 72 (M 5)0 BDTHRIED S aki % H <
L, BOE S 5D & O URAT I AE 2 FEE AT
WY, HENDOIIEHEL ol KL TH
720 BARIEWI(JCSO0), 4 Bk Barre Jif:kytk <&
0, [HHBRALERES N L — Iidshtifr S 7z,
Witk 7 H iz S BBE L7z 20, KMH
EONER I EMIC TIIEIC L BRI EBM S N7z,
Z25Fa4 FEEZBEEL, ERIZHEELZX6).

(E 8])
FDG-PET/CT 2B T % AP BTV TOHGE

FDG-PET/CT(a: MIPE{® H#HiI 15", b: Fusion E{&).
ERBEEEORENREIC—E LT, BFEEFDGEFEZRSIC
(SUVmax=>5.1 ; RH#E—6.0 ; #&H348) (a, b DBXED),
EETIROEE(@DRED FIILFVESFEORERELE
EZX5NT.

E3 {IsEE CT (a: /KA, b: IR . 5t
HiEICTRH T 2REREDEBEENE
EAIEEDBTRIE(a DEXEN) Z5RH e,

H6 AEZROESNEEE. BHFIXHKL, BREHEIERN]
BEEE DT,

F v, M BET20054E11 H 2 520154E 6 H 2 HidT
L 72 FDG-PET/CT (26904%1) ® 5 &, 1&VEMEL T
MAR 8B 2R L T Wb, 9 b 28I LB HIC
AP, 1 HNE 1 EREEISREIREY E U R4 2 it
T&niz. FAaphz ks wzoil, FDG-
PET/CTHAREHZICCTH{RICH 23 R& TH %,
—7J7, AVEGECE SRR A D WA RO,
AV 55 & AV N O 85 I ASE HEC 3 o 7o RE B A
WMEERTWDEY, 20X REMTHELE %
Beo 7oh, AMICTHEEROSEE TSI L
DEELWVWZ S,

(2 k)

1) Zhang T, Dai C, Wang Z. The misdiagnosis of
external auditory canal carcinoma. Eur Arch
Otorhinolaryngol 2013; 270: 1607-1613.



BRARAAEZ

Cu-ATSM PET A X—3 2V J L E2ki—{AB 5% (Theranostics) ~ND i H
Cu-ATSM PET imaging and the application to theranostics

EH FE  YOSHII Yukie /il F FURUKAWA Takako
M IBX  FUJIBAYASHI Yasuhisa {¥8 1[E@%k SAGA Tsuneo

Key Words : Cu-ATSM, 22kr—{#8%4%, Theranostics

(IF U ®I[C— Cu-ATSM PET E&FRIFAZEDENE])
PIA D FITEHEE NI IZERE A s fiti S h
VR R FIEAIEAE L, BADOBEMLICEG- L
TWABZEPHASNT WS, TADZINV—TFTlZ
INETIZ, &9 Lz A DIRIBREFIRICHR %
71k 3 Positron Emission Tomography (PET) F 3 #
TS Cu-diacetyl-bis (N*methylthiosemicarbazone )
(Cu-ATSM) DIFFEBRE % b T & 721 JTAE,
ASEH % W72 PET BRRIFZE A5 IR & E cfibh
TE&ETW2, BlZIE, KETIE “Cu-ATSM-PET
H %V IZ*Cu-ATSM-PET % ]\ 7z BRI 9E 2,
FEDBA, MDA, HEFAZNZITHbRTW
B0 RIRTIE, B RREE R A FSE T TR
L72%Zn/%Cu ¥ = 2 L — % ZRIHKF - WA
Wget v & — ke - BRI RS L, &
MR IZ BV TENZNISAI A - A A - il

Colon-26

' Arrows: CD133°
ancer stem cells
s

R }‘.éﬁ‘bﬂ*ﬂ;
N

35 % 3 RITECu-ATSM-PET % 47 9 % it 7% i IR TF
AT EIN TS [T A4 X —T ¥ Z W Feikmg
A7 1 25 4 (J-AMP) CCEskE)] 97, &
NS DIRIRTFEORTH, Mk RASAFEITH LT,
Cu-ATSM-PET 3@ W flETdH 0V, Cu-ATSM
PR D MBI EFEPUYE - IR <, T
MENZ AR SNV,

(FEEA Cu-ATSM EIEFEIES D 2 HIFIE)
F72, 9 LZEIRIITED#E A % FAd T % il
RO R DO N>OOH b, ChFTHORL
DOWFFEC X Y, Cu-ATSM H34EA% 9 % 5 P9 o 78
WTix, mEZ L L AMBEMAERL P TH D 2
ERHISNEHSTHREY W, 72 <=9 2K
ASA Colon26[H%E € 7V 2 H W75 2 6, JEE
P9 Cu-ATSM i SER IR IE, W=V IESIE K E -

1 FEEA Cu-ATSMEFE & D ARG
(CD 133" #ii8) D91

Colon-26 2 il 55 12 33 1F 5 Cu-ATSM i OF
WZPFDGOA— b5 VF 257 4 — 1§ (E
Bt o Al —NEH5 ) M A S'Cu-ATSM i OF 12
BEDG D554 % 7830 'Cu-ATSM 5 42 #5
A7 3 O B FDG w5 A S AL BT B B
CD1339ufk % H v 7z se s ik deta (TFBE) -
SCu-ATSM E54E R AL IC CD133" Mg 2%
CRAELTWz, %3, Colon-2612FB W\ T,
CD133" #ilaix, W au=—JEukik - s
TERLHE & W o 72 A3 A RN O RO P 2 47
T5I L, WBOITIRRRERE T TR WAL
WehHT 5T L2 L Twb, M,
Yoshii et al. Nucl Med Biol 20100825,

SRR FAREEWETERT - A X =T ¥ 7WisEk v v —

T263-8555 T-HliAHTEX 491

TEL : 043-206-3429 (N##7969) FAX : 043-206-0818 E-mail : yukiey@nirs.go.jp

Molecular Imaging Center, National Institute of Radiological Sciences



2015 Vol. 48 No.6

B4Cu-ATSM o
SHCUlZB T ARBEMTEATES B (0108 MV, 19,
-8 LA HEREACL , = 12,7 h) {3 (0.58 MeV, 40 %),
CINEN A HObOL TELEMFTRE ECan.

EEIE S

B+ GERRAIE)
PETA A= 4

(SR RS EGARIZE
I, Y 2 ©%Cu-ATSM IC & % Theranostics

640 y— DEEZE
Cu—ATSM ¢ B ERRE T 5% CuldPETA A —Y > 7
ARl H 0 a7 8, 7 U2 P BOR 0 e 3

AELTHBMHNTE B720, “Cu-ATSM &
Theranostic agent (BWiiGHIE) 122V 1H 5,
¥ 72, “Cu-ATSM R FHIRIZ, 25A DOEE
HENCH G- 35720, HHEICBIT2ERER
BEIC 72 %,

Mouse colon carcinoma Flow cytometry analysis
Colon-26 tumor model '
#4CU-ATSM 2 mCi 1'0
(1 mCix2, 1 week interval) » .
or saline (control) 7 02
was i.v. injected. (n=6) % 0.6
Assays were performed after = .
12 days of the last injection. g o4 pe=005
# 02 |_I_\
Tumor volume 0 Coniral “Cu-ATSM
600 tumor treated tumor
Control  ®4Cu-ATSM
64 N & treated " Experimental lung
8 CuATSMARMAHRARD | £ s > B metastatic assay
AIBRPRARET ‘ @ 400 g
Colon 26 il 5 € 7 V12 B % °'Cu- | 3 g %
ATSM I BOR B O B ife “'Cu- | 2 tem 2
ATSM OEFEREE G2 XY, S A § - :
X DR JEF) - CDI33 Mkl | # P00 g
T L) - imBREOWIH (45 T) 2551 & 0 = T
I &N KX, Yoshii et al. Nucl Control 51CU-ATSM ?3::;:' treated-tumor
Med Biol 2011 Dz, tumor treated tumor derivalive

EEDIYE - AR - KRR E oW 2 A
THVbWws AWM ] 5%  JRET %
TEERWLMILTER(KL)T, ZhsofE
25, WEEEP Cu-ATSM # R HUIR T A5 A O EAE %
BICWET B EELLR, 25 LFudiERc
B EELEEWICR DD EATRE S,

(®**Cu-ATSM %= FL\/z Theranostics)

—7J5, WEFPE*Culx, Positron OAWIZ, KL
BEE25 2% B M- A=Y BT HMINT 2720,
“Cu-ATSMIZPET A4 A — Y ¥ ZHIID A% & F,
[ R U B R E e Al & LTI TE 5 2
EEEhTwaY, $72, YCuld, BHHK
CAH R PR (127h) 2 F L CTnb 2 LR,
NI 4 7 v b a2 TR LIS BLE AT RE T
HHIEREDEMETH ARG EALTWH
bo T THAIZ, “Cu-ATSM D P BLitHE

HFHE L TOTEREIZOWT S Fi RIS HE 2
ToTE(M2)e TORE, “Cu-ATSM NI
BEAEE, YCu-ATSM SER IR ORI 2 BB L,
BRI SR AE T 2 S A R & i A S &, &
Re Lo - sz ifilcd sz &z
S5MTL72("3)Y F72, “Cu-ATSM IZASA B
M - A EZ X 2 BRETES2 LD
HONEZR->TBY, EROWBHEEITH LEPTHE
AT B A AN 2 Fr BRI R 0
B[ REVEATRIR S 7z,

(®*Cu-ATSM N A EHRAEOEBEICAEIT =
HIRIREERRLEDRFE)

ZDXHIZ, MCu-ATSMIZ, NEEEPI D ENE%T)
FHIR % B2 & L 7z Theranostic agent (FB Wi iGa#H#3E)
LLTHIfFE s (M2). L2 L, “Cu-ATSMI
JH BB IAHE O BRIR AL O 720121, T e,



BRARAAEZ

Control
2h

Control

2h

2 8

¢-

Penicillamine administration
05h 2h 3h
. . | S Ry

} Oral penicillamine

E4 D-Penicillamine A% S
IC K B%Cu-ATSM DEhEE
=

D-Penicillamine # i 512 & 0,

HCu-ATSM #2512 (2 g~ D Hah

oo F ¥, WA~ OERE K

WMTELZ &%, HT298H A <

7 A% R ERRIZE L D R L

720 AT, “Cu-ATSM 2SI

2 OITITWHRL, WEEEMDST S

b — 133§ 5% Cu-ATSM # 5-#:1

h® % 4 3 ~27C, D-Penicillamine

% R G- (WLl B 5 I nl)
= i F 52 LT, “Cu-ATSM DRPIE)

admlnlstratlon | BAEWU*ET %o XiE, Yoshii et al.

vV 2n ¥
1hiy

A
Q

oh W PLOS ONE 20130% %>,

>

Decrease of blood activity
84Cu-ATSM Plateau in tumor uptake

R E AR B AR 2 R 3B B0 2 B RE 4
AWML, Zelttn L3 3058083Hh5, I
xF L, AT, HORBWEEIETH S 7 1
VY VIR BIT S EREEEAE LTRSS
T\ % D-Penicillamine Z i i 5-3 % Z & T,
HMCu-ATSM P BEHIGE R C B W T, SN Z
o= %, WBEREIRRTE 2722 hik%x
B L72(M4)Y, ABZBWTIiE, “Cu-ATSM
DM A ST IR L, MBS T T b — 1T
THIALI T (Y ABFICBVTIE, “Cu
ATSM#%5-#1 h) T, D-Penicillamine % #5118 5-
T5Z LT, YCu-ATSM DIRPE)E % %) F Ay 12k
HTE Do 72, MEBIPS, KEZHNEZ
LT, WO, PN BE L v o 2o RS
BB HEEDMRTEL 2 EZHLNILT
Wb, TH L7722 ERS, REFHCu-ATSM PIH
TS HRRIGHE D BRI IS H &2 A5 2 A H 22 ikl %
DB LEEZ LN,

(BHbIT)

VL, RECix, $E890MIKSHRtSHIsE SR TD
WBEHANRICOE, TLOIFTVE N, YCu-
ATSMZ, FHFIZW, Mo BRSBTS
NI RERE, 2 OBFBICEB T b R ER
&, RITEMBI D72 DDPET 4 % v A% &, k4
B cEEEZOLNDL, &9 L2YCu-
ATSM O % G2 U728 i — A RLG# 21T &
LT, P DA AFFYEIIE U 220 B R % 2 it
T& b EHfEsN5,

(BEH)

1) Fujibayashi Y, Cutler CS, Anderson CJ, et al.
Comparative studies of Cu-64-ATSM and C-11-
acetate in an acute myocardial infarction
model: ex vivo imaging of hypoxia in rats. Nucl
Med Biol 1999; 26: 117-21.

2) Fujibayashi Y, Taniuchi H, Yonekura Y, et al.
Copper-62-ATSM: a new hypoxia imaging
agent with high membrane permeability and
low redox potential. J] Nucl Med 1997; 38:
1155-60.

3) Obata A, Yoshimi E, Waki A, et al. Retention
mechanism of hypoxia selective nuclear
imaging/radiotherapeutic agent cu-diacetyl-
bis (NV*-methylthiosemicarbazone) (Cu-ATSM)
in tumor cells. Ann Nucl Med 2001; 15: 499-
504.

4) Dehdashti F, Grigsby PW, Lewis JS, et al.
Assessing tumor hypoxia in cervical cancer
by PET with *“Cu-labeled diacetyl-bis(N'-
methylthiosemicarbazone). J] Nucl Med 2008;
49: 201-5.

5) Dehdashti F, Grigsby PW, Mintun MA, et al.
Assessing tumor hypoxia in cervical cancer
by positron emission tomography with *“Cu-
A'TSM: relationship to therapeutic response-a
preliminary report. Int J Radiat Oncol Biol
Phys 2003; 55: 1233-8.



2015 Vol. 48 No.6

6)

7)

8)

9)

10)

11)

12)

13)

Dehdashti F, Mintun MA, Lewis JS, et al. In
vivo assessment of tumor hypoxia in lung
cancer with ®*Cu-ATSM. Eur J Nucl Med Mol
Imaging 2003; 30: 844-50.

Dietz DW, Dehdashti F, Grigsby PW, et al.
Tumor hypoxia detected by positron emission
tomography with “Cu-ATSM as a predictor
of response and survival in patients undergoing
Neoadjuvant chemoradiotherapy for rectal
carcinoma: a pilot study. Dis Colon Rectum
2008; 51: 1641-8.

Lewis JS, Laforest R, Dehdashti F, et al. An
imaging comparison of *Cu-ATSM and ®Cu-
ATSM in cancer of the uterine cervix. J Nucl
Med 2008; 49: 1177-82.

Sato Y, Tsujikawa T, Oh M, et al. Assessing tumor
hypoxia in head and neck cancer by PET with
#Cu-diacetyl-bis(N'-methylthiosemicarbazone).
Clin Nucl Med 2014; 39: 1027-32.

Tateishi K, Tateishi U, Nakanowatari S, et al.
%2Cu-diacetyl-bis (N-methylthiosemicarbazone)
PET in human gliomas: comparative study
with ["®*F[fluorodeoxyglucose and L-methyl-
['Clmethionine PET. AJNR Am ] Neuroradiol
2014; 35: 278-84.

Tateishi K, Tateishi U, Sato M, et al. Application of
%2Cu-diacetyl-bis (N'-methylthiosemicarbazone)
PET imaging to predict highly malignant
tumor grades and hypoxia-inducible factor-
1 alpha expression in patients with glioma.
AJNR Am ] Neuroradiol 2013; 34: 92-9.

Fujii H, Kinoshita T, Kojima Y. Usefulness of
new hypoxia PET tests to estimate the prognosis
of non-small cell lung cancer. J Nucl Med
2015; 56 supplement 3: 1395.

Oh M, Tanaka T, Kobayashi M, et al. Radio-
copper-labeled Cu-ATSM: an indicator of

14)

15)

16)

17)

18)

19)

20)

quiescent but clonogenic cells under mild
hypoxia in a Lewis lung carcinoma model.
Nucl Med Biol 2009; 36: 419-26.

Tanaka T, Furukawa T, Fujieda S, et al. Double-
tracer autoradiography with Cu-ATSM/FDG
and immunohistochemical interpretation in four
different mouse implanted tumor models. Nucl
Med Biol 2006; 33: 743-50.

Jordan CT, Guzman ML, Noble M. Cancer
stem cells. N Engl J] Med 2006; 355: 1253-61.
Wicha MS, Liu S, Dontu G. Cancer stem cells:
an old idea—a paradigm shift. Cancer Res
2006; 66: 1883-90; discussion 95-6.

Yoshii Y, Furukawa T, Kiyono Y, et al. Copper-
64-diacetyl-bis (N'-methylthiosemicarbazone)
accumulates in rich regions of CD133" highly
tumorigenic cells in mouse colon carcinoma.
Nucl Med Biol 2010; 37: 395-404.

Lewis J, Laforest R, Buettner T, et al. Copper-
64-diacetyl-bis(NV-methylthiosemicarbazone):
An agent for radiotherapy. Proc Natl Acad
Sci USA 2001; 98: 1206-11.

Yoshii Y, Furukawa T, Kiyono Y, et al.
Internal radiotherapy with copper-64-diacetyl-
bis (N*-methylthiosemicarbazone) reduces
CD133" highly tumorigenic cells and metastatic
ability of mouse colon carcinoma. Nucl Med
Biol 2011; 38: 151-7.

Yoshii Y, Matsumoto H, Yoshimoto M, et al.
Controlled administration of penicillamine
reduces radiation exposure in critical organs
during *Cu-ATSM internal radiotherapy: a novel
strategy for liver protection. PLOS ONE 2014;
9: €86996.



BRARAAEZ

TOPICS from ANM — A1 & EZ2 & ##EI:Z Annals of Nuclear Medicine s Dsze4

R B O FDGEREICDVLWTOEEYT : Baastrup im& DEEZEFSE AT

FDG uptake observed around the lumbar spinous process: relevance to Baastrup disease.
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&1 Relationship between CT and PET findings for 1000 regions in 200 patients

Total number of regions PET findings SUVmax
Positive Negative
CT positive 507 72 (14%) 435 (86%) 1.19+0.32
CT negative 493 50 (10%) 443 (90%) 116 £0.25

(Ann Nucl Med 2015, 29(9): 766-71)

2
: PET(+)/CT(+) i PET(+)/CT(-)
First 28 regions First 19 regions
| I
Second Second | | )
PET(+)/CT(+) PET(-)/CT(+) PET(+)/CT(-) PET(-)/CT(+) PET(-)/CT(-)
8 regions 20 regions 1 region 4 regions 14 regions
(29%) (71%) (5%) (21%) (74%)
First | PETCYCT(+) First | PET-YCT(-)
40 regions 68 regions
Second [ | Second | }
PET(+)/CT(+) PET(-)/CT(+) PET(+)/CT(-) PET(-)/CT(+) PET(-)/CT(-)
7 regions 33 regions 5 regions 6 regions 57 regions
(18%) (83%) (7%) (9%) (84%)

(Ann Nucl Med 2015, 29(9): 766-71)
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