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Novel radiopharmaceuticals and ‘motion free’ imaging
PET/CT: effects on diagnosis, treatment and monitoring of cancer
C. Messa

(Center for Molecular Bioimaging, University of Milano-Bicocca, San Gerardo Hospital,
Monza; IBFM-CNR Milano; San Raffaele Institute, Milan, Italy)

Molecular imaging is getting increasingly
importance in a series of biomedical application.
Positron Emission Tomography (PET) is at present
the best suited imaging method for molecular
imaging, as it may use a variety of ‘agents’ that
directly or indirectly interacts with a ‘target
molecule, being detectable in vivo and in a non
invasive manner. Most commonly ‘agents’ are, in
fact, radiotracers. This technology is already
changing the management of many diseases,
including cancer, where it can characterise the
biological behaviour of disease in a high accurate
manner, providing information that may address a
‘personalised’ therapy.

For these reasons, expectations from the PET
method are very high and the technological
development has to focus on a) finding new
probes/agents and b) improving image quality and
quantification.

As for the first, many new radioligands have
been proposed, particularly important for
oncological studies, that are now ready to be
applied in larger population of patients (eg
radiotacers for tumor hypoxia, neo-angiogenesis,
tumors markers). New developments are towards

the use of nanotechnology to build more specific
but dual-modality imaging probes, that, taking full
advantage from two different imaging modalities,
eg PET and MR, may provide unique information
for the preclinical and possibly the clinical
diagnosis.

As for image quality, many efforts have been put
in developing clinical PET/CT tomographs with
higher spatial resolution and sensitivity. Also image
processing has allowed a significant improvement
in image quality by implementing new acquisition
and reconstruction algorithms. Of particular
interest is the recent possibility of ‘motion free’
imaging, by using respiratory gating protocols
(4D PET/CT' imaging). Initial data show that
such methodology allows a) better visualization
and quantification of small moving lesions than the
conventional 3D method and b) a correct
measurement of lesions displacement and
movement. By showing more accurate lesions
detection, quantification and localization in moving
organs, 4D PET/CT’ imaging is now ready to be
tested in a clinical setting with the final goal of
improving PET diagnosis in Oncology and image-
guided planning treatments in Radiation Oncology.
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Bernd Pichler
(Tubingen, Germany)
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Positron Emission Tomography of Neuroendocrine Tumors

Jeorge A. Carrasquillo
(Memorial Sloan-Kettering Cancer Center, USA)

Functional imaging techniques have long played
a significant role in neuroendocrine tumors. These
reagents take advantage of metabolic pathways that
are important in neuroendocrine tumors. MIBG has
been one of the main reagents for evaluating
pheochromocytoma and carcinoids. Initial work
relied on I-131 MIBG and more recently on I-123
MIBG. Although there is one report with I-124
MIBG imaging no data is available with modern
PET scanning. As an alternative to MIBG several
groups have used a variety of reagents that also
rely on the norepinephrine transporter (NET) for
imaging pheochromocytomas. Excellent imaging
results that are superior to those of 1-123 or I-131
MIBG have been reported by the NIH group using
F-18 fluorodopamine.

Several groups have evaluated the use of F-18
DOPA (Fluorodopa) in neuroendocrine tumors.
This reagent relies on amino acid transport and
decarboxylation.In various settings the results have
been very encouraging. Excellent results have been
reported in glomus tumors and in carcinoids.In
addition, favorable results have been reported in
other neuroendocrine tumor including medullary
thyroid carcinoma.

Although the

preliminary results for

(FDG)
sensitivity,

fluorodeoxyglucose in neuroendocrine
tumors had with greater
experience it has been shown that there are several
scenarios where FDG is very helpful such as
aggressive carcinoids with high Ki-67 expression
and pheochromocytomas associated with SDHB

limited

mutations.

Somatostatin based receptor imaging has been
an accepted modality for visualization of various
agents, in particular
carcinoid and gastroenteropancreatic tumors. The
approved reagent is In-111 pentetreotide. Various
trials have evaluated the positron emitters Ga-68
attached to DOTATOC. This reagent
advantage of both PET imaging as well as the
higher affinity for SSRT 2. Excellent and improved
results have been reported in those tumors where
In-111 pentetreotide has shown good sensitivity
and specificity.

In this presentation we will focus on the different
reagents  being and developed for
neuroendocrine tumor, discuss the mechanism,
compare some of the clinical results and suggest
the different scenarios in which various reagents
are optimal.

neuroendocrine  tumor

takes

used
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Cardiovascular Molecular Imaging
(or Multimodality Cardiovascular Imaging)
Marcelo DiCarli
( Brigham & Women's Hospital, Harvard Medical School, USA )
R

—S126—



5549 [a] 0 AR

(BIMERIGEES)

AR 183

Merging Physiology and Anatomy with SPECT/CT

Peter F. Faulhaber
(Case Western Reserve University, USA)

Objective. Discuss SPECT/CT beginning with
software fusion, leading to combined SPECT/CT,
and concluding with problem solving.

Discussion. Combining physiologic tomographic
images (SPECT or PET)with anatomic tomography,
such as CT, adds more to diagnosis than either
study alone. Such images were combined by
software and could increase diagnostic confidence.
Combined PET/CT instruments added improved
image quality using CT as a “noiseless” attenuation
map and scatter correction model. Initial studies
on PET/CT in oncology identified up to a 50%
improvement in confidence of lesion localization
and increased accuracy in staging. Indeed, it is
almost impossible to purchase a PET scanner by
itself.

It seems natural to expect SPECT/CT to result in
similar improvements as occurred with PET/CT.
For example, SPECT/CT in cardiology improves
specificity, and normalcy rate. Attenuation
correction of SPECT data in cardiac imaging had
been done with rod sources rather than CT.

Cardiac SPECT/CT evaluates myocardial perfusion
with a few labeled perfusion agents. However,
oncologic SPECT/CT includes many choices of
radiopharmaceuticals. Agents include In-111
ProstaScint, In-111 Octreotide, 1-131 Sodium
Iodide, and Tc-99m-Sestamibi. SPECT/CT can
increase accuracy and specificity for these agents.
SPECT/CT could lead to clinical opportunities for
agents with high affinity for a specific disease/
tumor but little nonspecific localization to assess
anatomic location without CT.
opportunities there remain economic considerations
of cost and insurance reimbursement have limited
rapid adoption of such combined SPECT and CT
instruments.

Conclusion. Physiologic information from SPECT

Despite these

with various radiopharmaceuticals combined with
anatomic information from CT in a single
instrument should improve diagnostic accuracy.
SPECT/CT instruments can aid in the development
of new radiopharmaceuticals for clinical use.
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Radioprobe-Based Molecular Imaging of Angiogenesis

Kyung-Han Lee
(Sungkyunkwan University School of Medicine, Seoul, Korea)

Hypoxia-induced outgrowth of capillaries plays
a critical role in many disease processes including
cancer, myocardial infarction, and peripheral
ischemia. As such, targeting of angiogenic vessels
has emerged as a promising strategy for treating
malignant and ischemic diseases. However, there
are no currently available biomarkers to monitor
this important biologic process. Critical modulators
of angiogenesis include avf3 integrin and
vascular endothelial growth factor (VEGF)
receptors overexpressed on activated endothelial
cells. In our group, we are thus interested in
molecular imaging of these targets using radioprobe
techniques, and are investigating their usefulness
for monitoring of angiogenesis and assessment of
therapeutic efficacy in living subjects.

For targeted imaging of av/3 integrin, we used
radiolabeled cyclic RGD, a tripeptide sequence that
acts as a binding motif for av/3 integrin. While a
series of '*’I and "F labeled RGD analogues have
previously been introduced, we synthesized a novel
#"Te-labeled RGD compound that contains N-D-
glucosamine as a sugar moiety for improved
pharmacokinetics. This probe showed high affinity
av f3 binding, favorable in vivo kinetics, and high
contrast tumor images in xenografted mice.
Furthermore, tumor uptake was reduced by
antiangiogenic treatment and correlated to tissue

integrin expression. In order to establish that
angiogenesis imaging is also possible in ischemic
lesions, we investigated the distribution of
radioiodide RGD in a mouse model of hindlimb
ischemia. As a result, we observed significantly
increased RGD uptake at 3 to 7 days, when
hypoperfusion was most severe. Moreover, this was
accompanied by increased av integrin staining in
the ischemic muscles. Imaging of angiogenesis in
the heart was investigated using a *"Tc-RGD
tetramer probe in a rat model of myocardial
ischemia-reperfusion. Significant RGD uptake was
demonstrated in ischemic myocardial regions of
reduced **'T1 perfusion, and there was high
correlation of uptake levels to av integrin
expression quantified by Western blot.

For targeted imaging of the VEGF receptor, we
developed a radiolabeled VEGF quantum dot
(QDot) as a nanoparticle probe for multimodality
imaging. The probe was synthesized by conjugation
of **Cu-DOTA-biotin and VEGF-biotin to
streptavidin-coated QDots. Polyethylene-glycol-
biotin was attached to improve the kinetics of the
probe. Characterization of receptor binding
properties by in vitro assays and in vivo micro-PET
and optical imaging studies in animal models are
currently underway.
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T RENRTIEI Y AR ZBO Loz, FTex
vivof X —3 ¥ 7 R percent injected dose per
gram (%ID/g) # WV 72 @& iflilcBwCd I h
EXFFT BRERTH o7 ZOBRMM SN/ RE)
IR OFFEALHR A TIBET I BV T FTHOREIZ B W
THh37u77—URMMP, 7K F—V X,
MCP-1 D58 & %ID/g & ORI A =M % 52
D727 HEHANEE OIS b
o7,

BERFAM TR T FA A= Y TIEARE
ET T — 7 ODIMIZT TR A Y F ¥ R
&\ o 7zintervention therapy (2 & % 7T — 7 %
ALOWEFEHC S H M2y — v &% 0 9 HulEElk
by, GROBERICHNOFESHEFE SN D,
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3. HAEEEOA A=V 7

BEOTFE BA
(VaryARTF v ARE e

IR Y ¥ F 2757 413, BoiREREZIZL
D & 5B OB R OTH TN THER
oW EMELLTBY . REICbADEKRICE
VT % FEERIML A R W O O El &2 o T g
Fo BUED KERMAREDUEE, Filzk ML —H
DRI GO TR 2T T35 R
FEOHEFE LEAMFHNI AN CT.MRIL, = 2 —
HOMOIHZ AT D M HEEE L CHREL
TEFE L7ze —H, DIBBEFRAZ. £ 05
ThHEVREIZ L T RN GTARY B
DML E Vo 72 & - e FEN IR BFE o
TwEd,

WAERY L7/ NEY R O W0 R BEPET B8 L O
SPECT#EIX, ¥7 AR T v PORBET VL
Bl PL—HZMAGDLETOHTA A=V
JRWREL L. JWEBOMH, HHREORIRESEOHE
HE & WY $ % 0800 e AR ZE Yy — v & LCIEH &
nTtwEd,

Fxld, 7y FOLFHBIMET IV E Z O/NENY
FIRGEEEZH VL ZE T, HILOWSFA A=Y
YT OWREMEIZOWT, ML TE T L7, O
REIMA R MEICAE U A AR OB RSB W T,
I8 PN B Al T & YL & 1L % integrin alpha (V)
beta(3) EERZH 2 BT LI NTVFE T,
ZIZ T FAF. ZOintegrin I[HF RIS T
AHRGD &\ 7 X BEECA MGG 2 F-18 THEE L

CARZERA O integrin iGPEOWIFILICEII L F L7z,
BB, L2V -7 Uy X7 R OHEEBZD
VETY VIO TEETHLE SN TVET
M C-LEROT v ¥+ 7 v ¥ V2w kR Al
ZHWT, Wb AT T T,

L ZERL ORI IZ. AREHENT
VBT R PR O—D T, Ll
RBUBERRIZE TR SNz &9 RS S
T, HEREOMYELIESNTVWET, £
ZC. Il FF—HoEIN, #5543
RGOS, A A—T ¥ 7 X BRI
WDE=Z %) VPO TR RV EEZLD
NE 3, o 2P% LIAERFNFICL D LR
¥ —@nHEA X — Y v 7%, BRI A
ERHMOARZA A=V VI TELEND,
MRIZCTHW 512 BEHMIL T Nvic X 2 Ml
LA RA=V T hnwLo— 7 REMEH Y. FO
HRAMRZ VIR SN L 2 AT,

HWHEOEZAH, INLOH0NESTA X —
TV T ORI, FDEL DA A=V T DAL
DIEINCE EE o TEY ., Y7 F DT ED
I RECLODOMBEEDEH SN THE T,
Eth O LERBAH 72 2 TG D BTS2
BEHEHE OO L, 6L EERAT v IO
WA sNE T,
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(Vo RIIL2)

4. CTA/IMRI+SPECT 7 22— a v A A=V 7
1) HFREHE O L5 & ~ MRI/SPECT

e i

A

(SRS RGTHEL)

RV CE B OBH T, WEIRP A2 O,
O RO AT e & FEBH O ZBWE DN A 7 E Y T 4
MR &% IEMEICAT D DLEEDSH 5o BEEZELA I
WA A=Y 7, OGRS 7Y 71412
M9 2 M At 225, 22K B
MR 2T A L3 TELR Y, — . CTIZ
LR IR O TERES T IS BE I 2 DS DR RE TS i
IZZ Lz, BERZLHINGEA 2= v 7 L
BIR CTAZAHM 2 BRICH 5 L VW2 o L
1% SPECT & & Bk CTA # #lA G HLETIT) &
Eid BRI B OBY) 2 EFERIREZ 1T R CTH
HTHHH, BRI EDN Lkd T X b
AR E RO,

LIEMRIIE, ¥ & MRIZ & 2 0FEREREAT, 2
IEEFRMRIZ & 500554 T8 7 4 WL &
TEOG 78— 7 2 — 3 ¥ MRIZ X 2 BIMEHT 7 &\
FAKEREMZ IS W SN T & 720 EAED LI
MRIIZ., #iZERNA 78 7 4 BBV Tid,
ZF DO EBREEE D S SPECT IS A b » T I —
WERRAZ v F—=FEEZOLNTRBY., OfEINZ
Wil2 3BT D SPECT & [F5: DL L O B 25 &
NTW5, Fll TR S5 CRIF 2 EEIR MRA

MEONL L% D, Fr Ok TIEHEIC
comprehensive 72 MRIMEFE 2 17V (DBERE. DM
M. EEBIRIZE & AT E R L ziig L AR —

FEER L T 5,

72721, MRITIE S F Lt hika A
HhETHEZIT) 720,70 b a2 — Vi<,
%L DRk TMRIDE T ¥ ¥ % V% 42584
TETWEWIEIRASH L Z L BFETH B, &<
I MRS CEYAM 2 PE ) i/ S —T7 22— 3
YMRIZAT9 T L ICHIIDD B ftikid L v —T5,
¥ AMRIL, BEEFEMRL EEIRMRA IZDWT
W LA S N A Jiik A L C& T
W7z, HEEE. DIEZE R X OSEBIIRYAE O
Z W& MRLTAT VY, R LTl L2 VAKX R 27 Lo i ML
WA A=V 7E2FHT L EiE—2o DR &
Hbhs, EEIRMRA X, EEHZRGHARET
TBUS R 2 13 B AIREE 12 5 B IR A LS 3 -
THIREBWIAW T SN WEEZFEDH, MRI
MR OB A X — Y ¥ 7 DA DRI,
W7 a—Ta A4 A=V 72k A REEAS
H5o
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4. CTA/MRI+SPECT 72—V a v A4 A= 7
2) MFEIZIB T B CT/SPECT f@l& i {5 o i #E B

R W
(KBl > 4 —  fEBRD

W42 5 k%% CT (MDCT) OBiZIZ X ) EE)
R 3E RV VEHeS 2 BRI BB ATl 2 IR BRI e
T35 ENHEL %2> TWwWb, £ D negative
predictive value D& S PR S b —7, AKRIL
2 &0 R A ORISR, RS PERET
H DYt TOBOBML, W NI R EE
FIZL > THATH S, —H OO, ML
Vo 7 BRI RTAM 12O SPECT IC R R H LT w
BH5 2 RREATE . REIFIOREIRICZ L
EV) KD B o

2006 fEIZFIE S M2 fEHT Y 7 b+ < CardIQ
fusion >%Z HW5A Z L2 X D EK S b MDCT/
O SPECT B A {51, CTIZ X 2 sl 2=
(2. BEREMYTE R Z & 2.0 SPECT Mg % 3 kot
FCRLA S87- 3 0T, MR & B MmERO 13t
1 DFARE L 2 %o &2 THNIF A IE, CT/
SPECT G HI{EASCT CTHEMR A AL O BH
DERSTENED L) BEWAATEZ 22 Hat L
72

HWHULCTICT IR LICHE Bz D L < IEF
filli PR3 7 A PRALIRZS % 5D 0Bl b L < 13
W% 1) 7 .05 SPECT % JitifT L 728261, 9

H 39 BT DT B SPECT IS T M I / B 98 %
ROF, M ILIRD 2 b ODLINE A X
YhDYAZIMENLDEERZ SN, DY D
43610 9 B 356X SPECT Hi{E ¥ T FE I b
AR & LA MRIC X 25025 —E L Twizas,
SHNZDWTIE, SPECTIZBW TR 2% %
OO, FEEIREIERT 5 & 2 OFATME 1M
HMCTHLIEPHLLTHY, 23612V T
R M AR & N7 IO M 1R D780 Hive
T—=FT77 7 NeFEZSN,

S HICFR A FTEENRE . O SPECT. MDCT
D3 WA HAT L7285 35 B2\ b i % AT
L. 1€k &80 mEIRER &0 SPECT 2 & 1R
WA TG A L. BEmREER LGS
Ty HEOF IO W TG L7z, ZORH35
Bl 6 D W T RLE IR OIER IS X 0 G
SIDETEINLWFEMED D - 720

IS OMED S, CT/SPECT Bl A W5 % v
522X, HEEREENENIIDOWTOR
ZEPE L IR IMO AL FIFICFEMiC &, X D IERELS
BEFEHPIETELEEZ N,
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D

5. LEERIFEHOE5 ML SPECT #HT IC X % A2 BN RO IE R I o
ERLDORA -CRTEICHEICHAH L HiEERD ) B 7 -

23 N
Rl R

Lo Jig T ] {18 9 (cardiac  resynchronization
therapy: CRT) i&, /LEWN(REREE 2 045 WG
PEHBHUIE D BRI M DA BZ 0 L TR
WHELE L TERBENTWS A, — T, QRS
W DIE RN FED  BUEOR 2 AATLEETIZ, #
3EDHFEBI A3 non-responder & 72 % Z LA ILT
Who CRTOF 722 A H = A L1E, EENOH
FE I OREMA IR 2 52 2 L 12H %o
D72, CRTOHEHREMBEO T, v T
responder D FERZ HIW & L. EEORMAIER
WlosE BALAEEA S, OISR 2 v
T BOTEIRIBEINTE 2 LELEDH,
LR BARAE L S B - B BRI B A 1)
BUIRE 5 CHfE . S -3 B I 7 v I 4R,
cardioGRAF (cardio Gated single photon emission
computed tomography Regional Assessment for
left ventricular Function) QGSY 7 F &\ 2%
ZEiZk Y. LEMIEY SPECT I & 5 A E R
BEFEBYIENTHSTHE & 22 5 720

F 41X, cardioGRAF & i\ 7=.00 8 B[O
13 SPECT (" Te-MIBD) AT I & 0 /221747
W O RFH] - AR 2 S Uy e =S BRI I 1]
W oFaHE & L Cdyssynchrony index (DI) %. DI
= [R¥EHD SIGHRL T TORM O 17 5012 B0
%R/ RREFH (ms)] x100 & B L7z fa

W # 1=
TR

HH20BNZBWTRDZ-DIOIEFHEI22+1.4
Tho7ze FRIMVELTHIEIC X 2@ 02 EE
1560 (FE=ERKIESR20.1 £ 8.2%. QRSH:H 165+
32ms) Z x5S CRTHI & 6 # HZICDIZ Ko7z,
DIZCRTHIIZ12.7 £ 7.3 & BT, HEMAYIEF
DAFFEDR SN 720 DIIECRT6 » H#IZ CRTIZ
X2 EAE KWL 7.6 =44 LT L7
Responder % pFAST T I & % 7 2 e AR 25 4E
D15% L EOKT ZBD/ER L T 5 &
CRTHI® DI {Zresponder TiX13.9+7.1(n=13).
non-responder T1x5.0(n=2) TH - 72 E H I
CRTHI®ODI & 6 # A O E i KM AEE 0K
TERICIIA B R AR (R=0.89, p<0.0001) % 7%
D720 QGSIHENTIC & D Rd/ztime to maximum
displacement (TTMD) X°time to peak velocity
(TTPV) O 17 55 Wi O W 735 E12 5
EIZFERROR R BTz,
PLEofRiE, OEMFEW SPECT T L 1

Fe s NI FERI %2 AL d % 2 &S HETH
D, EHICTHNPCRTOFEATFIICEHTH %
TR 2 RIE T %o ERIKFEM SPECT &, /Lol
AP RA AR THEME - BB BT
ThHbLEEZLN. G5B CRTEINREDA 7Y —
S V7R CRTHIRENE CEE R EH 2 R LT
W ZERHfEI NS,
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6. YNVFEF T 1 ERIZBITS

AR 197

BT ORI L ARAE,

TR % WAE R 72 DAL R S D 1]
woA H W
(B B AR AR

SEBIREEE (CAD) 1283 2 RN %S
Wil IE B R MRA, X VF A5 4 ACTT ¥
VA 7574 — (MSCTA). UAHIfiLHE SPECT @
SHHESH T OND. FRIZENENEL B 205
TEENIR MRA DFRIREEIEMSCTAIZS 5 b DD5E
EIMRFRTHBIRKAE 2 #IE T2 2 EARETH
D\ AIKALHRZEI BT 2522 04 BOH]E S T HE
THhbo LA LMRA TIIILARE 2/MA < 08T
% EATW Y TR TEEEMAE, B EARAERLE O]
WSl & Bbhb,

MSCTA IEMSCT O HF B~ DA - T
Bifrie b % L Ofiit TRAD TbITW A ES )
T4 THY . AKALRED 72D EBIR O FE Ak
BE ) 2SI Bl 72 B RIRERTAY S 5 A%, MRA R
SPECT IZiE e WiEBIIRD 1) £ 7)) ¥ 7 R By RAl
ALEALAIBET 2 EEIIR 7T — 7 ORI AT EET
» b, W TIEAMERERER (ACS) IBITL
RV T T — 2 L EZ BNAECTHT 7 —
7 %2 signet ring-like appearance Db WHEL 72 o
T\ b, MRA X MSCTA |2 & o TEBIIR D P52
BHRRENZH, RISGEIRTLZES Y 711
SPECT T& %, Lumen D& 72 TPClZ1TDH
FIREBIROBEREMIRAZ EE 2 BT O h 5 E 5 T 4

THGEES A RNETH b,

KENC BT % Courage IFZELLTA. CAD O i ¥
B2 T3 % BRI IO SPECT AL TH 5 &
E2 Do INF CHEEOBRELEHIREY (CAG)
M5 M FEE ORI ACSORIEZE Tl T %
CLIEIRETHD LILKRBOONTE, Lk
SIEREIR Z PR WD TRV INE L D b
HEEEORAEE b ORENIRD H ACS DFIED S
W EPHREINTHENSTHE, T/BET
BOBEDGIE, EEIRIZEA (PCD 1ZEHED
W e IR 2 BT 5 20 IR TH V. ACS
% X ) FEhE SR W HEREEOSEEI IR ZS x5
% PCIOMEAPEIZ S TH 5, — 5 SPECT i
ACS DI KT A TCTdH % L m D & Ak
[ZHEN, Courage MIZEH4IE 7 A % 71 TIEHA
fif 7 A M2 & - TR S N7z RO % 5% b
AR S BRI PR UE R RSO b Tz,
PCIIZ & % JBIMCf OB BEIENEHREIC L 5 %
NE D HENRTE Y IRILOHEOKE 2EEICBT
% PCIOBERHEDTRIZ S NS,

VLEo3HFOESY 714 DMAGHLEIZLY
H3 &Rl PCLER L FHRI/EE NSNS L
2 5o

—S141—



198 5549 ] H ARBE R - A e 2
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D

BB OBUE & KR

EESOEE
oow B Gy BREmaarit s ¥ —)
Moo W R GRKEEEETRE R R

KB (RIPHIHEE, IR & L,
IR B A BE T HEAE - /LT HUIRIRE 1S 3 %
S48 o R - o 3N R B IS o T B
PI-MIBG S RAEM VO N TE 2, TSI
OFF R e BEARBET 2 0 L7z d iy o h
T TR E S 2 Do 2 ORI O VT
PACH T HT LWIERIASH . thTSHAS2008 4F
WZBWIHiBISE & LGRS, FERIGHEEANDIL
MM En b, T2 TORFNIZOWT,
500 MBq & \» 9 IRPEHE & 0 IR I BEHE D3 D % 75,
ZNEFTIE AL, BRBOMEREIZES GR
INFEHEICHE D S EANER EFFE TS, ThIC
Lo THIREICARET 52 L 7% < 1,110 MBq(30
mCi) BREOBL-Z1T- T, BRSO T7 7L —
Ya v RIETERT S Z LN TH D, BE
FEIN OB AT U RS g 20 &S]
REPEDMGEZ 1T 5> T %o HIIREDI D I
RTHRTEITE 2EBEOEMIEETH %,

X T20074E1289Sr. 20084EI290Y £ 7 1) ~
ARG CTEPBEA S, 89Sr, 90Y IZiBHIHE
EEE Lo Eoflrsdil, #%
{ ORERE TS S EMNTELDT, BIEFHERD
WRIZRERAL N 252 Twh, 89Srix
BECENT B IA < v S L CRITER 05 inB %0
BANCBWCTHHRHREEL R-TBY, BHO

QOL [A] FIZf%&3 - TW A A, X ) B4
fd9) 729 O B 2 5HRET OFORBIFRE S N B,

90Y ¥ 7 ) VIR E /7 1 —F Vi
PREGE & LTI CERINGRN S 7235 Th h K
E L BHRT T B R CHFRIHUE OACEN: B
BHAYEIEAR Y F ) UNJE - < > b VHiiEY >~
JRIEICH L CEIe & B0 s, A3 Cid BT IR
RTF ) UNEOEAIGHI AR T N, L
IR — Y B ITE ) & o 7 SR e Tt Al
THY. 5HZOIHTHAIILKRT 5 2 L AT
b,

KM DOBEEIE LT, RFE2%E W, LET
ERBEDSE W &) WEE & F¢D a MHHAZAR 1C
X 2B OFEIUCINT TIAERZE. BRARISH 257
ATBY ., WBMEEIEL OB L T223Ra %
IThDPHERF I NT Wb, o BT ARSI S
b RO DEA TYHALEN R DL E
L% (in vivo generator) &\»9 L=—7 ZoiEH
D IR AT T M R X filifiti d 5
A 2 R A BT DT T B,

COYYETIATIEINLDF—<IZONT,
ENOHE— NFORIKRE, WiFeHE DL ITHBR
LW &, BESHEOIBUE L KRIZOWT,
EDICEZTVE W,
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(V2RI HL3)

1. thTSH®DI-131

K

RS

199

BT - OIS

W

(EE VLSRN X > 7 —WE78T)

HIE T A2 e - TSHEHA (thTSH) TH %
ERERERD [5 4 ar v ] SRR S, ARIE
LD VEWIAKRIRTEERMEHDSTTRE S 2o 72,
Z O thTSH# A A H O BiG 3 P IRBEZ# B
FARKEREWITTHLEVZ DL,

rthTSH #AIFI I X 2 HAs Tl RIS T
FEIZHED QOLIE T 25\ ZD 720, MAICHE
SEN 7 B DS HT Z 2@ < 7220 T L
LOBRPWAIEZ 5 L) R D 5o TERED
HURBR AR OV 2 Wik A & thTSH #.5) % w7z &
VFRENOHIRII L EAADZ L, ¥ Tk
D%\ VEHEMTORBE L HRFES N5, FRILD A
WZEattura7) v (Tg) B CThiLE, —
MR Re T b ¥Ef 22 L - I — FHIBRZ L CHURIERHE
FROA D) == FRAEDFIEEL 72 5720,
F P T CHAERV 2V BT, BREXHh
BZF0HEAE LT, I—FHIRZNA Ty v+
BT &) BB WEETH D, T2,
g — NHlRRZ L CrhTSHEAN £ % Tgiliz 1o,
ZMIZFDG-PET Z /A bE b L v ) EIRH #E
Z 55 HIRBE IS H R R & AL
bDEWVZ DS, WHRMICETRD, [ 44 -
77V —a v - thTSH#Z W72 F3830r ] 24

Kbl —HOEHR - FERBIg T X0t
FTETMHETL2H0LTFHEIN, ZoMLLD
ERRT 7L — Y 3 v OBRNEEENE T 5
bDLEZ LD,

AHE T, T4 R OIEFAZITGERT T
N T b N2 R AER O E % 78 L. thTSH 25|
AR HUR IR O LB IC BT BT E
FREEOZMNEREZA L. BB OQOLIH L
bUIfFCE, REMICHMLTOMEDO LW L%
7~ L. thTSH#H O RRR A A2 A Lo,

Al O PRBE IS S [/ LB H R < R
W AT AL A4 2 fiAT S N2 BEITBIT A, )
Wkaviy v F 74— usus
1) ¥ (Tg) SREROHEH X IE Tg RERH M X 2 BT
O] TH D, VbW L BEHIBIOAIZE SN
THEY, RIS KE - FINTIE S TISPRR#E
e oTwS [TTL—vary~oiu/i] 128
LTIERAESN TS, 5 HOBIGHHOILKA
FR7on B B N E O BRIR IS0 7 — % R L.
HRNEREZIMAZ. TOREM%EEZRT. SHI1TK
< BRI T DD DEIRRBFRD BB ST 5
FEFAOISH ] I L THVBHEISHAL2 v,
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(Vo RIIL3)

2. 11131 30mCilZ X A kCTOTTL— 3 v

HTFE# & &7
CRATKTFERIRY: B

PFNT DT o TE D Sl 2 M L Tw b
HURBE O g 3 — Bk (D 1k, Fofl
TR R RRADOZ TN T WD, RO
5% % P83 % Adjuvant therapy & LT, HURIERE
B ORAATIRIEOMIE (Ablation) % HAEEIZ
PIEES5T200TH S, — T HEHIT
MG SN BEOBBIZOWTIE, [HGHEE
ARG SN BHEOBRBICET 2888 (B
BB R RIS 705, PR 104E6 ) 128
W, [(1) Felmic o CaRIIEHE ] [(2)
SEAREEICIE O R 2L C [(3) BH
IEORERE T GRINERE | o= H At
RENTWE, ZhET, 20 (1) & 2) @
WAL, — AR, BEE. EREHEOW
X HEZIE IR B 2 & AR L 72 1BIATT
b, RELEEEZHITTE LA L, F2HE
T BURHREHRE OB 2 AL OREICH 1 |
WO EZ MY 2R S ZMB L, E#EER
R E o TV A,

Z 2T HABESRGF RO - R
PR IR S T B HURIE RT3 2
Tid. ZoBEMMEEOE (3) HHZ®T L.

S

il
o S

Bl 30mCilcka7 7L —YavicBiFsH
HOBRMICET 2 REEROR ZERT A2 L
ZHIPEE L7z 4cm L 72,

O [ s — FRA#EE3I0mC i 12k 5
B 72 BB O] oW TIE, FRICAR
OMBERE 1 mS v /ELHEZOBRERES5m
Sv/ARY MEHTL, BEOTHZEMTDL -
TEIT 5 LT, RIEOW 215 THIE < Fi
ZWEL. ZORRERHIMED ITMLEE2 DD
& L7ze BARIICIE. O bEises o My HUIRRE
T, ORI 2 20 7B 20N R e T4, @
RIEB 2 E 24 R &MY . FEBZORESL
ZRELCEMOEMAzERZY5E L. FfEb - T
UYL, OFEERSRERE (RIE) o188
DL HRZMET S, QNS WERFIZF
BTN L. RSBV TR e %
i3 5. @ EoMEREERE 2. P'T 30mCi
PG SN BEOBBICB 2 LEEH O
PR T A% ETh b,

AIFRIL S HI, EAESZEEMBTIZEIC B
TaEMi MG 2 N2 REFHOFH 2K S
Ty BRFIH O &R S 55 TH 5
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549 ] F ARRLE 224 28l o 201

(V2RI L3)
3. Sr-8912 & & 5 HEFEI A DA Rk

R S
CREEERAS: BB

AF A M0 REORMG X DK 2 EDEE L
BEMiE TR 17057 P 550 1000 £ 2 K
Sz 7,

% L Oiik TOG D HEIZ e > TV D —T,
HEAIEHC BT A EMFIERZZH S TR <
F7204 B 54 Pt 72 dE R @RI D
TIEEEMDZ v STk 2 R R < g
LAWK OO EZRE L., WEEB LY
LML IR S L BN DG5S
EMETT 5o
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(Vo RIIL3)

D

4. X7 7)) YIREOER - T 7 ) VRO KT

BEE SL—RR' Y
HukE PRI AH

EEL EA HEL [
W AEAR HEZE P R

=N

(CTURIRFRFBEEFGERE  BORBURFRN . PRSP R BRI Te ke PR & 7R 5 05
CENLHEBERREILNAS AL v & —  BURHREL

¥y vid, 7 APLCD0PLRIZF L — b
HITHDLF XXy &N LTIY ZHEA SE7
EINH O ikl © b 5. T E 7213 HE
PEDAENERE BAINAYE ) 2SR LT s\ ik
MEEAETLIEPMOSNTEY ., KREOHEIH
FERERERTIE Y 2 F 9 2 D 56% 125 L 80% D%
DREHB TN 5,

PR & 72 A CD20 P IE. 90% 2L o> B
) USEICEBLTW A, ) v oNERIG & B
N B AL B S s s V2 (2 383 70
WZ &, HIRFERE D S M A~ OWEEED e W T &
&L BURERRE ORI 1 & L TH MRk %
FoTwad, 72, 90Y RIS W 2V F—
DN —F F & UAHLERN O PR AY5.3mm
THbHI END, THEDCD0FEHRD A7 W IES
A bR E RIFT e TEL (7 0RT7 7
A7 =58 o BV DA ETH Y
S E AT OBEICERT L ERET
B BHAS, WE OB IR TG4 5~ 8
WEBIIRIAR K L 7 B ISR AR ET b,

RIGBOFEH E LT, FEH O RIELH % 5 il £

72 ZEAI AN T bR T NUE R S n &
F 72 WAROBIWEH Td 25 BIH O FLE %2 7l
FTHLEDIZHONPLOET 7Y [ VI T DL
Yo OFHli 2 17, ZORERIZEDNTA v b
U 2O EHTLZ 8, BHIFOND, A
WIS 725 TE FEXL FEKICBVWTR—%
MOE=F—PTEHLI R, TIEDO#EREE%
VF 22RO RLEE 38 & ONIILRUE 555 P RHEE A3 s L C
W Z L oMV EEE S UL S
e Fiz, BMliR3ERITH L 20, e shi:
MR, BMEEZ ZINER 53, Ak
PETH 5,

AREEHNL 2008 4F 1 HIZHFKGEL 2T [H4E6
HACHRMMNERE S 7z, MPed X OB < b
20084F KL YT 7 ) VIBELBBL, CNFE
TIZAF 230 % %8 L 72 (2009465 HBIAE ). B
BB AN ZIE R D70 > 7R ESE R AR & i
b, W TIEHBA L —XIATH L ASTE D
otz BEETOEY 7 1) VGO ERS,
BLUOEA OB L 7EBICOWT, £ YTV A
R, HERR, HERFLLZEO TR %,
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(V2RI HL3)

5. a BAREIC X BRI O IEE

AR 203

&I H

B o o B
(BIRRZIEIEMEAIT  REFTR)

AR, BOHERSE G & L CRRMFI O X & X
ke (YSrCly) R B v SIEOEHHI O T 7
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