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Bleeding Edge Imaging and Therapy in Cardiovascular Disease

Zahi Fayad

(Translational & Molecular Imaging Institute, Mount Sinai School of Medicine)

Atherosclerosis-related diseases are projected to
cost more than $500 billion in the United States in
2010. The majority of life threatening consequences
of atherosclerosis, including myocardial infarction
(MI) and stroke, result from acute thrombus
formation on the surface of a plaque. The newly
formed thrombus may completely occlude the
lumen in situ, or embolize to occlude a distal
narrower lumen, and in so doing cause infarction
to the territory supplied by the artery. Most
clinical investigations for atherosclerosis provide
a readout on the degree of stenosis caused by the
plaque. However, it is now well recognized that
the plaque that is at risk of thrombus formation
is not necessarily the plaque that impinges most
on the lumen of the vessel. Numerous imaging
techniques are currently being developed to
provide information on both the composition and
function of the plaques. Plaque rupture accounts
for the majority of acute thrombus formation and
is defined as a deep injury to the fibrous cap with

consequent exposure of the underlying lipid-rich
core to the arterial blood. The prerupture lesion
that most closely resembles a ruptured plaque is the
thin-cap fibroatheroma (TCFA), characterized by a
large necrotic core underneath a thin, fibrous cap.
TCFAs contain an abundance of macrophages and
show signs of neovascularization with intraplaque
hemorrhage. All of these features can now be
probed by novel imaging techniques. Some of these
techniques, such as ultrasound imaging of carotid
intima-media thickness and intravascular ultrasound
of the coronary arteries, are already in clinical use.
Others, such as magnetic resonance imaging (MRI)
and positron emission tomography (PET), have
found application in research in the analysis of the
compositional features of carotid artery plaque,
and have potential clinical utility. In this article, we
review the various imaging modalities used for the
evaluation and quantification of atherosclerosis. We
also review new methods based on nanomedicine
for novel treatment of atherosclerosis.
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Brain Imaging and Dementia:
What is needed for now and in the future?

Satoshi Minoshima
(Department of Radiology and Bioengineering, University of Washington)

Owing to extensive effort by scientists, clinicians,
technologists, industries, and related organizations,
brain PET and SPECT imaging have become
indispensable technologies in the field of dementia
research and clinical management. Perfusion SPECT
and FDG PET are widely available in clinic practice
for various differential diagnoses of dementing
disorders. New F-18 labeled amyloid tracers can
detect amyloid deposition in living human subjects.
Dopamine transporter imaging is now available in
the United States for Parkinson's disease workup
and will provide an aid for the differential diagnoses

of neurodegenerative disorders. However, despite
30 years of extensive research effort since the first
PET and SPECT scans of the brain were conducted
in early 80's, the prognosis of Alzheimer's disease
and other neurodegenerative disorders has not been
significantly improved. Inthe context of challenging
healthcare and research finance in the future, we are
at a crossroads and must think carefully how we use
imaging to improve ultimately the care of dementia
patients. In this session, I will discuss current
factors surrounding medical imaging for dementia
and explore future strategies.
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The Molecular Theory of Disease

Henry N. Wagner Jr.

(Division of Radiation Health Sciences at Johns Hopkins University)

The cellular theory of disease was first proposed
by Rudolf Virchow in 1858. The germ theory of
disease was proposed by Louis Pasteur in 1862.The
molecular theory of disease is based on identifying
modifiable molecular manifestations of disease. We
relate structure and regional chemistry to cellular
function and pathology. We define diseases in
terms of specific ,molecular processes. Genetics,
molecular imaging and pharmacology of the
foundations of molecular medicine. We image in
vivo chemistry and physiology. One of the fathers
of molecular medicine is Georg Hevesy who in
1910 invented the tracer principle. The first use
of injected radioactive tracers was carried out by
Herman Blumgart in 1925 to measure the velocity
of the circulation. An important advance was made

in 1960 when Jim Richards introduced the nuclear
generator to provide technetium-99m,today the
workhorse of nuclear medicine. The cyclotron,
invented by Ernest Lawrence in 1930, is today the
most important source of molecular tracers, chiefly
F-18 fluorodioxyglucose, most often in oncology.
Fusion of structure and bioochemistry was begun
as early as 1960. Today PET/CT and SPECT/
CT are commonplace. Simple devices, including
simple radiation detectors and table-top cyclotrons
are under development and are likely to become
commonplace in the future. Positron-emitting
tracers will continue to dominate molecular
imaging, which is expanding rapidly in studies of
the brain in health and disease.
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Radiopharmaceuticals for PET investigations of Alzheimer's Disease

Christer Halldin

(Karolinska Institutet, Department of Clinical Neuroscience, Psychiatry Section)

disease (AD) is a
degenerative neurological disease that is an
increasing medical, economical and social problem.
There is evidence that a long "asymptomatic" phase
of the disease exist where functional changes in the
brain are present, but structural imaging for instance
with magnetic resonance imaging remains normal.
Positron emission tomography (PET) is one of the
tools by which it is possible to explore changes
in cerebral blood flow and metabolism and the
functioning of different neurotransmitter systems.
More recently investigation of protein aggregations
such as amyloid deposits or neurofibrillary tangles
containing tau-protein, has become possible. The
purpose of this talk is to review current knowledge
on various 11C- and 18F-labelled PET tracers that

Alzheimer's common

could be used to study the pathophysiology of AD,
to be used in the early or differential diagnosis
or to be used in development of treatment and in
monitoring of treatment effects. This review will
therefore also focus on studies with PET tracers
in drug development. A basic problem in the
discovery and development of novel drugs to be
used in for example the therapy of neurological and
psychiatric disorders is the absence of relevant in
vitro or in vivo animal models that can yield results
to be extrapolated to man. Drug research now
benefits from the fast development of functional
imaging techniques such as PET. Drug industry is
heavily involved in PET for drug development in
collaboration with academia.
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Translational Nuclear Medicine and Molecular Imaging:
Experience at M.D. Anderson Cancer Center

Mei Tian
(The University of Texas M.D. Anderson Cancer Center)

Molecular imaging is a rapidly developing research
field of biomedical science, which has been used
to directly or indirectly monitor and record the
spatio-temporal distribution of molecular or cellular
processes for biochemical, biologic, diagnostic
or therapeutic applications. Translational nuclear
medicine and molecular imaging research are
critical for the success of this endeavor. Currently,

physician-scientists are facing the opportunity
and challenge for bringing the experimental
investigations into the clinic, and taking clinically
relevant questions to stimulate basic research. Here
I would like to introduce some of my experiences
on translational nuclear medicine and molecular
imaging at The University of Texas M.D. Anderson
Cancer Center.
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Current Status of PET/ PET-CT in China

Hong Zhang

(Department of Nuclear Medicine of Second Affiliated Hospital Zhejiang University Institute of Nuclear

Medicine and Molecular Imaging of Zhejiang University Center of Excellence in Medical Molecular Imaging of

Zhejiang State)

Nuclear medicine was first introduced to China in
1956. It has been grown tremendously especially
during the past decade, which is coincidence
with rapid economic growth in China. The first
clinical PET scanner in China was built by a
group of Chinese researchers in 1987, and the first
small animal PET scanner was installed in 2005.
Currently, there are more than 130 clinical PET-CT
scanners and 70 cyclotrons have been installed in
most of the provinces. The clinical applications
of PET-CT increased nationwide with about 30%
per year, and the patients are mainly referred
from the departments of oncology, neurology and
cardiology. In addition, PET or PET-CT scanner
has been widely used as a powerful research tool
for the early diagnosis, treatment monitoring
(surgical, radiation, chemotherapy, stem cell, etc.)
and investigational drug development.

Biographical sketch
Dr. Hong Zhang is the Professor and Chairman of

the Department of Nuclear Medicine at the Second
Affiliated Hospital of Zhejiang University, Director
of Institute of Nuclear Medicine and Molecular
Imaging of Zhejiang University, and Director of the
Center of Excellence in Medical Molecular Imaging
of Zhejiang State, China. He received his Doctor
degree of Medical Science in Diagnostic Radiology
and Nuclear Medicine at Gunma University,
Japan. He has been trained and worked at Gunma
University School of Medicine, St.Bartholomew's
Hospital of the University of London, UK, and the
National Institute of Radiological Sciences, Japan.
His research focus on functional diagnostic imaging
in oncology and neurology, stem cell and gene
imaging, imaging probe development for PET, MRI
and optical imaging. He also serves as the Editorial
Board Members of EINMMI, WINM, NMC, ANM,
NMMI and ONCOLOGY. He is the recipient of five
Awards from the JSNM, AMI, AACR and ASCO.
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Can we use PET-SUYV as a predictive factor for the outcome of Lung
Cancer?

Ritsusko Komaki, Zuo-Lin Xiang, Mark F. Munsell,

Jeremy Erasmus, James D. Cox, Joe Y. Chang
(Radiation Oncology, The University of Texas M. D. Anderson Cancer Center)

Purpose: To determine whether maximum
standardized uptake values (SUVmax) from
["*F] fluoro-2-deoxy-D-glucose positron emission
tomography/computed tomography  (PET/CT)
predict local recurrence (LR), distant metastasis
(DM), and survival after concurrent proton/
chemotherapy for unresectable stage III non-small
cell lung cancer (NSCLC).

Methods and Materials: Eighty-four patients
were treated with 74 Gy proton /chemotherapy.
PET/CT scans were obtained for all patients
1-6 months before (SUV1) and after (SUV2)
chemoradiotherapy; the delta (A) SUV was
calculated by subtracting SUV2 from SUVI.
SUV cutoff values referred to median values. The
predictive values were analyzed with univariate and
multivariate Cox regression models.

Results: At a median follow-up time of 19.2

months, 14 patients (16.7%) had LR, and 33

(39.3%) had DM. The median survival time was
29.9 months. An SUV2 cutoff value of 3.6 was
found to predict time to LR (P = 0.021). Of 12
clinicopathologic features evaluated in univariate
survival analysis (age, sex, Karnofsky performance
status [KPS], smoking status, tumor histology,
gross tumor volume, lung V20, mean lung dose,
SUVI1, SUV2, ASUV, and ASUV/SUVI1), KPS,
SUV1, and SUV2 predicted LR-free survival
(LRFS), DM-free survival (DMFS), progression-
free survival (PFS), and overall survival (OS)
(P < 0.05). Multivariate survival analysis showed
that KPS (P=0.025) and SUV2 (P=0.017) were
independently prognostic for LRFS; SUV1, SUV2,
and KPS were independently prognostic for DMFS,
PFS, and OS (P<0.05).

Conclusions: SUV2 predicts LR and SUVI1
predicts DM that could be used to guide further
dose escalation and/or aggressive chemotherapy.
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Quantifying tumor response with PET/CT and PERCIST: Steps to
Personalized Cancer Therapy

Richard L. Wahl
(Department of Radiology and Oncology, Johns Hopkins Medical Institutions)

Sequencing of the genome of cancers has
demonstrated a large number of mutations, many in
key pathways regulating cell growth. Increasingly,
drugs to target these pathways have become
available and the paradigm of selecting cancer
therapies based on whole genomic sequencing is
moving from concept to reality. Unfortunately,
most common cancers do not have single driver
mutations which can be targeted with pathway
specific treatments. Thus, empirical choices still
have to be made in most settings of cancer therapy.
Since response rates in the 15 to 20% range are
common in many solid cancers and since cancer
therapies are very expensive, in general, these
treatments should be given only to patients who are
likely to benefit from the treatments. PET with a
variety of radiotracers can help assess very rapidly
the response of tumors to treatment, particularly
when quantification is applied. However, to apply
quantification requires great attention to technical

details. For these reasons, a standardized approach
to treatment response assessment is essential, so
that responding and non responding patients can be
identified, with treatments adapted to the patient-
specific response (or non-response). This lecture
will focus on the use of qualitative and quantitative
PET techniques, especially the PERCIST 1.0
method in assessing treatment response of cancers.
Methods to automate the methodology have been
put in place by several vendors. In addition, clinical
experiences in several trials have suggested validity
of the approach. Controversies regarding lesion
selection and metrics such as total lesion glycolysis
and tumor volumes will be reviewed. Key
unanswered questions will be highlighted. The use
of a more standardized approach to tumor response
assessment should accelerate drug delivery and
make reports of treatment response more uniform
across centers.
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Clinical applications of SPECT/CT

Orazio Schillaci
(Department of Biopathology and Diagnostic Imaging, University "Tor Vergata'")

Fusion imaging combines functional studies with
morphological ones, so allowing the assessment of
both the anatomical condition and the metabolic-
functional status of the patient. SPECT/CT is a
dual modality hybrid technique which increases the
accuracy of existing radionuclide imaging; in fact,
it has been reported that moving from SPECT alone
to SPECT/CT could change diagnoses in 30% of
cases. Clinical applications with SPECT/CT have
started some years ago and are now expanding. The
main advantages of SPECT/CT are represented by
better attenuation correction, increased specificity,
and accurate localization of disease and of
possible involvement of adjacent tissues. These
characteristics can be very important for tumour
imaging: hybrid SPECT/CTisableto provide abetter
definition of organs involved in radiotracer uptake
and their precise relationship with surrounding
structures, to define the functional significance
of CT lesions and to improve the specificity of
SPECT allowing the exclusion of disease in sites

of physiologic uptake (vascular structures) or
excretion (urinary and gastrointestinal tracts).
Clinically, SPECT/CT proved to be particularly
useful in the more difficult cases, often solving
complex questions, especially in tumour imaging
with radiopharmaceuticals lacking the structural
delineation of the pathological processes that they
detect. Moreover, the anatomic imaging better
localizes the functional data, which can be critical
in surgical and therapy planning. Nevertheless,
these attributes can improve the diagnostic
accuracy also in non-oncologic nuclear medicine
applications, like general, cardiac, and infection/
inflammation studies. Furthermore, the integration
of SPECT and CT data also demonstrated to be
able to affect patient management in several cases.
As more disease-specific imaging agents become
available, the role of SPECT/CT in the new era of
molecular imaging for personalized medicine will
certainly become more relevant.
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PET and SPECT achieved great success at a
molecular imaging and nuclear medicine. These
detectors, however, have the energy limitation,
which is a problem in a design of new molecular
imaging reagents. We have developed an Electron-
Tracking Compton Camera (ETCC) for medical
imaging due to its wide energy dynamic range
(200-1500 keV) and a wide field of view. Thus this
camera has a potential of developing new reagents
for molecular imaging. Actually small ETCC covers
both mouse and rabbit by changing only the distance
between the detector and animals.Until now we
have carried out several imaging reagent studies as
follows: (1)F-18-FDG (511keV) and I-131-MIBG
(364keV) double clinical tracer imaging, (2)Zn-
65-porphyrin (1116 keV) imaging for high energy
gamma-ray imaging and, (3)imaging of candidate
biomarkers for drug delivery system, (4)imaging
of some minerals (Mn-54, Zn-65, Fe-59) in mouse
and plants, and (5)middle size animal imaging
(rabbit). In addition, ETCC can image continuum

spectral gamma-rays. Radiation therapy with proton
and heavy-ion beams has been established. ETCC
has a potential of real-time monitoring of the Bragg
peak location by imaging the continuum gamma
rays emitted from the proximity of the Bragg peak.
We carried out the phantom experiment using 140
MeV proton beam, and successfully obtained the
images of both 511 keV and continuum gamma
rays (800-2000keV). Here better correlation of the
latter image to the Bragg peak has been observed.
Another unique potential of ETCC is to reconstruct
the 3D image using only one-head camera system
without rotations of both the target and camera.
We have already obtained good 3D images of the
human thyroid grant phantom using (I-131) and
the mouse with tumor labeled by FDG. In order to
advance those unique features to the practical use,
we are now improving the all components and then
construct the 3-head ETCC system. Here we will
comment on the possibilities for nuclear medicine
due to this new ETCC.
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TPELDscore (pediatric end-stage liver disease
score) & DAY & MEF L 720 A% % 1 PELD & H/
L15 (HHIS/LHLIS) (Z1EDAHBIEINA372
(R2=0.47) FRIZHIERERIIZ B\ T2 OFH B IL B
HThHolo 2) ""Te-GSAKY v FEMWE
fifhite 77 7 MEReEHiliIFIR AR D 7 F 7 b (F
fig) BEREIX 7T 7 MGEREE (WEHOkAE,. B
%8), IREREE (REROP%) . EHOS, g
(HF98) FHIRIVER 70 & B2 R BN CREE S NS,

S1v N S RN S S
AL CREORRN TR B WA HR R
ER

CBMESEIATE R BB IRL

ZT/NN
LIRS

TR B2 L RIS " Te-GSA > > F & JitifT L«
757 MERERE ST A IOV TR
AL 720 A ANRERRSE RAFEIC DWW T, e
BEVIEFMEER L. BHEZREICEEHRAS
N7zoid, MEROEMHE, FFICHIIRMZEL & 72
L7z 4 5EBITH/L15 12064 L EE D, itk 1
AEDLFBIE L 720 F 2RI 7T 7 MMk
BEERCTlE. H/LISIERRIRIC LA L. iRHEICK
TEaEMERL:. S0XS % [FHNETDH
% DA VTS BB LTy " Te-GSA T
TUFIXHERITH B REEAVRIE S, [HEHE
HIA YRS DWW T] KRR FRGHOT AIE (25T L
Te-99mA X204 FeHwitrFH1) w8
Witz 2 BITHIAT L7ze 261 & b BELY AADS
Ao, B, THNIEEEAEA LN, F 72k
RIS T A1-123 MIBGZE WA FEFr— 3
VFME A PNHIAT. REBNC X B 728D 525
HL Y SARHH S R JE B TR BURSE, SR L b
W2T75% EB/RRY —IVEEZ LN TWS, [FL0]
MEESDEMR LR T2 F — LD EIROHERIZ X Y |
ANENFBIROZ W, EFEBAR O S S 74 1) RS
s Twnb,
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t > F %I/ — T (sentinel lymph node, SLN)

CAd, TS HEBEDY) VS EZT BERADY
VOSHI EEFR SN, I O FHI O O R (L
BRO%) &b, 1992412 Morton | & ) PR
O ER BN Sz, FLRE T, 1993 4R
KraglZ & %59 V4 38 4 FORIER Giuliano |2
X Bt FEdE PSR LT, SLN GO MGE
MBiibhiz. ok, SLNHGFZFHAR I}
T BEEDHRE, WY C OL iRk R R
THHAWAFERESNT, BUETIIEFETR L 2o
7o RN REAEREE & FLE T, SLNELEAT2002
FEIZUICC-TNM 3 (B 6h) 12HU) Al

ARIFIZB VT H 20104E 12 SLNEM A i L 72
B U BT DML S 7.

SLNFRFIC D < YIBRTFAl L, Bz g EENEY <
HEY, MBI SH, £ DBHICEL
KGBEZ L7256 L72 FIUER I &30 -
HROMPLZ 20, VA7 ERRBHIET 52k
Thb. TORE, LEIZLTHo RN %
BHMICPETE 720, BREZR/NEICIED S
CENREE B, THALER, IEARMEDE, BHSHEE
IR I O RS A~ D IR S, K58

TSLNHGG Ofif s & B FH AL % HIg3Wr5ens
HDHNTN 5.

Ky VERIY LTI, RIFEZEGDSINAEKRD
GEREIRIE & A AMEICBE LT, T e LTY
TIIHEN. L 723U 38 X Oz 8 VRIS & B RIS
HEFEAEA T O BEZE AR B X OV b (ke
THEIEALE) LIS CTEET 5. S ST
DR TIE, SHROEMO ML RPRFAIZEL T
LHBETOY VY RIYZANORMAE T LD THL
W F 7z, FHURIC IS B ICEE L T,
ZWFEOWAE DM & BIFEN 2 M & /N —
$5. —J, HARIAWASVSTEMARERY THRIRY
ews Y v S EiEB R o R R S 5 2 v
F AV VORI O R AT 5 %Rk
MR R | ASHEAT S 4 SLN A M o il 55 A E B s
e otz HEROBIERX —H HENET % ERRA
BCide <, ERFEOLHFEILFEZED R
X o THGTHER IS OB LR A S 7T,
EDOTL==7 Lz 5. KK, ZORHIA
ERELBEBREMAZIEL W22 2 i
KBRICHEETHEIARTH L EMEL TV,
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(RUHBRE RIS, SVRL LIRS

Indocyanine green fluorescence (ICGf) & V5
YRy ¥y, M) 7vy 4 ATY v
PWNE R F AN YRR S 2 EATE,
DINPAY S Bl AN D i VA INPAY (E Y o
I8k, BWd 42 EMEETH L, Db
X T DICGE Y AT & % SV AL EH OIS &
YF AN ORI FANSGEEH T E

VR R L= VRBICET AT — %, 5t
YF AN VNHIHERE O IR & 2  IR Y NO
DOFER % UGS L7225, 2 v F RV Vo3
DFESIXIFIT100% TdH o 720 WHIKEHI~D
FERRIZS5% — TBICRDHNTe EHIT, ZOF
B Wb e E 2 5 b ) YR EEE
BRI IEY) & B OBLE D SBE L7z, BIED
EI2h, AR F AN YSEHI YRS 5
Z LA IEMEZR IS R ORI A
AT, BEOFMOREIIZDHFGETHEEZD
N,

We have used lymphatic mapping with indocyanine
green fluorescence (ICGf) navigation method
for sentinel lymph node biopsy (SLNB) and
diagnosis in the treatment of primary breast cancer
patients. The ICGf provides real-time mapping and
visualization of SLNs, thus enabling the removal
of SLNs and the associated lymphatic networks
in a systematic manner. Recently, we examined
the features of lymphatic drainage pathways and
the order of metastasis in axilla. In our cohort
study of clinically node-negative breast cancer
patients who underwent SLN surgery with the ICGf
navigation system, identification rates of SLNs
were almost 100%. An internal mammary route
was detected in about 5%-7% of cases. We also
examined the strategy of axillary surgery using
the ICGf navigation system and we found that
4-node resection would be able to provide precise
information for assessing nodal status. These data
will contribute to reduce axillary full dissection.
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(B WL G A H ke B AL

1992 4F 12 Morton, Cochran 5 &, B2 & L
JiE DA patent blue % isosulfan blue 7z & D
FEZbMPL—%—&LTHMHL intraoperative
lymphatic mapping & sentinel node biopsy D4 H
PEIZ D W T L7z 19954F 1213 Krag © 28t
PE3EH] 2 b L —H—& L Thblue dye& & HITH ¥
~ 70 —7 % fli] Lsentinel node #[FWE5 52 &
O ZHE L. 20%. BEERAEz 5
EL72BE K OMEVHALND LH %D, i
THIERCTHSHINE 7 13 Lod & § % Z Do [N
WXL TDZOMEDIEAING L) IZhoTz,

COX) BERERb D) B EMR R

sentinel node navigation surgery (SNNS) 72338k
LT ETHEERE#HZRZLTE 72, 4H

TEPE R E 1 sentinel node concept DKL S 5 i
BORENLRDOL LTHSNT VS, DAEIC
BWTIF 1997 4EET X 0 Bz B B AAE 0§ 5

BFPUT X B SNNS AL ik TIrb g S h b
E9W otz L L, U U8R YRS
AR DR R MG R B 0 ) VN TIE, R
MCIX I 7 sentinel node D[R E X NEETH - 72,
20004FELARR B FRICRI b L—H— 2 F vy ~w T u—
T @9 5 2 & 12 X 5 Tsentinel node D [F]%E %
VRBEG LI L SNNS I3 & ) g2 T & e o
720 B EMEIRIC BT A SNNS DRI B #1

Y UOREER O IR B B X O //\ﬁﬁ?[ﬁ(ﬁ@
BEISREIZE EFE BT, ) V2N ROMERR & Y)Bri
PH DR R R )T T O P FHRZ BN KA,
F 7o, BEURAREICST L2 F R ORI
LK 2244 A 2> HARBOE I & 70 o 7255, Bk
BANELSL O FZEHEIC BT H SNNS DA HI DS
WESINOOH 5 P EEL BT 5 SNNS
DOFIRE BEIZOWTIHRRS,
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E /N

(BHIA A > & — gyl SRS LR

£ F A Y% (SLN) AMIE H AR Tzl
B AT ) =< TIETTIRILSERL LTS, L
P LS CIERZIE S B R LTw b L idwn
27\ BRI /S EilsRE & D 2 Wil T
B #120-30% DEAESAE ) » 8 HfEB D 5o
3mm AT A AROCT & USHA FTFHIEZ % it
fIL728 LTHMUNER 2 EH3 T Vo5
R 2N T 2D3ATETH S, HAT
I 2% < o it Ek T RER 19 NO B3 L wait-
and-see policy® & > TWWb, ZOHEHND—DL
L T HARDBRSFIRBEHIEE T Tl AR S SR
W ZZ2 T, Ik ToEE R REBIL ) b
THLIEDDHIFONSE, b LI v/ \Hifmk
RO, BEIFIBIEN & 21T B T LA
WHETH D, LA LENTHEIMBIER LB
7%t EARIEARICIKTLTLE Y. 2
LTI (FRIRY) SHERSREM 2179 &
WCE DRSS S, L2 LIS OEDRH D .
B IR 9 NO JE ) 0 2 B | SHERERIE A5 7% S M7z 56
#170% DpNO  BIHDAFAES % 72 O LEE R FAli s
BREND T LT D, & HITITBINYSHIRER T
T I AR T S ORI, BRI X
B D% LEELR EOGIHED GBI IE—EDH

BCHIET %o SHEMAR IR OS2 M7
W22 ENHEETH S, wait-and-see 12 fE Rk
DOIIEFNIEEY)TH D . BRI SAIRITE M X
FERRPED R IEFN Y 2 iBETH b L
LEBICIE, SRR oEmEsr P42 2
LWIHES TRV, EEREEIIA O LNT
WEHIRTG X =7 —THENENLEELDDTIX
Ve SLNAEMZIT) X2k ZhsoiE
HIIAN SIS DEE 2D, LA LIDIAL %
BLTWARWHBDO—2 & LT, THEARREM
1275 2 & (ZHIMFMILE) PhiFohd,
b LI ZHA L W EEEOEVLDTH L% 5
FE D IECERATFEEN D, s RS b
OB LR 2 5 b & 245 2 5o
FEREANC & 2 A rp Bl W AR M O B W BB i
LWz b, TD0H, bitbiid SLN B
BOTIEHR WIS SE 21T S &A%
WHETH o720 —INRFEIZBEEO HAN, L
HRBEHEZ2BRT 5 2 A TE, 2RO Tk
LD EPREBOEEHNTH S, 72, SLN
AL SPECT/CT 2P T5 2 LICL DAL T
EZROFW, BEEORVBEiLEE RS2 Eh
R E NI
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R BRS, BE IR AR

e el !

(BESRRI VP, R ESRRIC P BT R )

Background: Clinical application of sentinel node
(SN) mapping for early esophageal or gastric
cancer had been controversial for years. However,
single institutional results of SN mapping for
these cancers are almost acceptable in terms of
detection rate and accuracy to determine lymph
node status. SN mapping may play a key role to
obtain individual metastatic information and allows
modification of the surgical procedures for early
upper gastrointestinal (GI) cancer. Esophageal
cancer: We have established radio-guided method
to detect SNs for early esophageal cancer using
endoscopic injection of technetium-99m tin
colloid. Preoperative lymphoscintigraphy and intra-
operative gamma probe were reliable to locate the
radioactive SNs. To date, detection rate of hot node
was 95%, and the diagnostic accuracy of metastatic
status based on SN was 94%. Gastric cancer:
The Japan Society of Sentinel Node Navigation
Surgery conducted a prospective multicenter
trial of SN mapping for early gastric cancer by

a dual tracer method with radioactive colloid
and blue dye. SN mapping had been performed
for 397 patients with early gastric cancer at 12
comprehensive hospitals. As results, SN detection
rate was 98%, the sensitivity to detect metastasis
based on SN status was 93%, and accuracy of
metastatic status based on SN was 99%. Based
on these results, minimized gastrectomy such as
proximal gastrectomy, segmental gastrectomy and
pylorus-preserving gastrectomy with individualized
selective and modified lymphadenectomy for early
gastric cancer with negative SN has been performed
in our institution. More recently the combination of
endoscopic resection with SN biopsy also appears
attractively. Conclusions: Our results suggested
that SN concept for cNO early upper GI cancer
could be validated, and modified esophagectomy
or gastrectomy with individualized minimally
invasive surgery which might retain the patients'
quality of life should be established as the next
surgical challenge.
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b2 O —
(BEVRRSRAIERE  THALEMRLE)

[H] KB#a 2B % Sentinel Node (SN) i
FFCR 2 LSS STV B 25 Mih Pl L Y
D Staging HWW & 32 HMAICH 5, Lo L. B
WESETFANIC & IR EFA—R bz hoodh %
AT, HhFTE LColRsH% HIgL,
FRIF IR TR ) > 3 s o A3 Lo
TRV D B0 PG & RT-PCRIEIZE B Y ¥
I8 DBUNIERE BT 2 1T\, SN B ER DO MRGE & B
IRIGH O RETEIC D EME 24T - 720 [FR]
B2 W cT1-3 NOKBHEIER 2061 & cT1-4 T ERIE
PodE IR 336 CREIB T IEA 1651, BREBIEA 1751)
gL Lo [ #iiar H 12 99mTe-Tin
colloid % WAL T 12 IE 955 5 PR ORI TR & L <
VR B PR RIS 0.5ml 2 4 o T, total 3mCi %
A L. Lymphoscintigraphy % #if§ L 720 #liH1%
GPS navigator {2 & ) 21T\ SNOJFREZ AT -
720 MFRIZAREH Y ¥ /8O RI count ZHIE L.
mapping & 1T\, Y YSEIREE ST, HE B4t
& Cytokeratin (CK) #efts 2 v 7 i/ NSRS 2 T 12

Iz TCEA mRNA @58l % RT-PCREIC & %
A2 AT o 720 [KEH] cT1-3 NOZB W CESE
100%(20/20). ¥4 SNAE%3.0M8<TdH -7z, HE
Yt TI3 ) v SEIER 2 6 BICRD, BIETH -
72 1450 3 CK et CRUNIRRE % 38D 72, 1]
INERE & B0 72 B M TIE SN navigation D
TR MHHIREE 100% (9/9) | IE2%£100% (20/20)
Tdh o720 FETFEATIZ6.3%1/16) I2HIF )
VOSHIWZSN 2 B ® 25 HEEANTIE
47.1%(8/17) DIEBNZFBD b iz, FMHEY ~
ISEIZ SN % RO 72 9 31 CLd il ) > 3 i
SNIZRT-PCR I THUNER & 78, 3#IH 24T
(Fup-staging & % o 720 [F4E] KW#i < SN B
PHEVL S NG & AR TFEIC LD v
BEEGwiz) Y ESE 21T 2 LIk,

) YOSEIEREOMBMEATTREE 2 Do & LITTFED
ELREHE CLIARETE & BEREIRAE & v ) Bl 2 5 3R
DVERIEFORINPEETH Y. SNEFHO
Dk DML DIREEL 72 % L % 2 Sz,
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[H] v FA ) ¥ 238 (SLN) #fRigk o
BRAVEH SN TED RIELEDNSABP B-32,
ACOSOGZ0011 ? 2 2 DO fiff %2 Tl SLN iRz 2
EEETRICHEREER RITE VI LIRS
N7z 4l HERBIZ MR, Vv—F VIREZH
TROM S Bh - 72 SLNF KRB RO EFRL M
LHMT BAIM X200 2175720 [
Bt 1. #ke R 12 X A8 0 2000 ~ 03 4F 12 HL4)
FLRE L9 B FAfies: & SLN B2 T b AL, it
H ELRLRR 2 T C SLN B Bk & STk X
N72109% (N64%1Z/Ny 27 7 v T3k & E1T)
122 &, SLN. JESLNAFE 7T v 7925100 um
BOEHGY R ZFR L L4 HEE A Y r o5~
et 2T, BRI A ME L7z, 2. OSNA
BRI X M) £ 2010~ 11 4RI HEAT L 72 50050
5 BB 401 21§ A SLNAEMIZEB W T, SLN
% AR 2mm 45 (23S AT FR AR S T & OSNA 7
WL Cl MR 21T o 720 I Tl
Btk OB B R EREANB I S N7z RERHLRRS T
Kt~ OSNA B P o 9 % i IR 88 & A7z L
OSNA THIE L7z 4 b r I~ 190w (14,

240) 12X BIESLNEEROAMEMRE Lo [RH]
Miat1. SLN23%. JESLN16% DM Tl kink
BROD o720 F386 4 A DB T M4
e, EAAFRIL BRI e & Bkt o [
THEZEIZR SN h o720 SLNEREERE IR
FENESE O MRS S, MARAY (REME/NEEE) . SLN
% & B L 720 SLN O R Ex# 13 Ik SLN ik
EROTFIRT-& L THETIZ e o7z, Had2.

THELBWIEEYE, OSNA BT H - 722861 (6.8%;
OSNA2 + 3%, OSNAI+25%1) 2BV T, IV —
F ¥ OIRBARR AR L 5 IESLN =R 161
(118, 3.6%) \ZASNZDATHY)., OSNA2+
DBl (33%) THSHNAS, OSNAI+DOHITIE
Ronhdrorze £720SNAI+DOHIZDCIS A5
BlEE T, [B8] @Y% %I X 5%
AR F LI R 25 S 7z SLN R R 1

FHRANDEBEIRELL BB DOEEZ LNz i
PR OSNA Btk SLN @ 61 C i I SLN 542 [
PEFIIE <, FFICOSNA 1 + R B &0
WL W EE 2 S,
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MDA T ORI IS

[HE. Hi:] 20104E4 H 5 5 FRIEBN RS %
U F AV AR (SNB) I PRIREIG & 72 -
720 Sl ZFORMET — 7 & 7o 72 BT
HED b & Tlirb N RS FEO L ik M
IREERBABRIC DWW TG T 5, FEFHEIHE (3%
Sk, OREFGIE H A R (SNOFESR) T
Hbo [#FE] 20084E3 H22520094-10H £ T
TSI S DBIMN%E 2 720 B B
11,489 B, %2 Ak AT i B 11,021 B, A5 % 1k it
HHER] 11,228 B TH - 720 SN D[ EHRITEART
98.4 %. i3 P H M T97.6 %, RIEH AT
97.1%. fFEARIPFHETI9.0% TH -7z,
FEAC L BEIWER & LT, —#tk DRz 9% (Grade 1)
%36 (0.02%) 12§88 7-DH TGrade 3,4 UJ:
OEELREWERIE o720 [#im] FASENC
WTHSNBEZENDFMATV) 5T & %um
W9 22 & TEIz, B, WEBRAOBINFA
WRET R TH 5,

TS KK H PR % e RS

The sentinel lymph node biopsy (SLNB) had been
not covered by health insurance in Japan, until
April 2010. The reason was that the safety and
efficacy of Tc99m-tin colloid, Tc99m-stannous
phytate, indigocarmine, and indocyanine green
(ICG), which were commonly used as tracers in
Japan, were not established by a large cohort study.
Therefore, the Japanese Breast Cancer Society
(JBCS) organized a study group about the sentinel
lymph node biopsy, and conducted a multicenter
phase II study to confirm the identification rate and
safety of the SLNB using these agents in March,
2008. Eighty-one institutes participated in this study
and 11,489 patients were registered from March
2008 to October 2009. The identification rate using
both RI and dye was 99.0%, RI alone was 97.1%,
and dye alone was 97.6%. There were three cases
of Grade 1 (0.04%) adverse events, but no grade
3 and 4 events. This study confirmed that SLNB
using the above 4 agents were safely performed and
the identification rates were preferable.
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AR, ANOOmEE LR A TG EE O ZLIT W,
FOE O[T IR EE TSI O &% 12 &5 T
B, TONEPEHL L > Tnb,

Peke, BERZEY Y F 57 412X B EIER
DRI LM RV IR DO ZIRICR E b o
T& 7. T/, LTI, FRIKPET @ % &,
Sr-8912 & % FHRR OIIRALANGEH 2 & B
SIGHDO GBI T TR K Fr7c e BRSHR 5T
Wb,

B 7 M9 O BB 1E. PSA AYE 70 £k
ERIZLTVS, Ll ZORIEBHIZONT
. MRIRBERE R EOERITIAOSNDE DD
DFELETHLEREIEON TV RV, — 7,
indolent 72 ¥ A4 7 ORIV IRKEIZ DWW T OME 2 iR
PEDWREVE DRI X T 5 25, PSA DftiId &
T L D AR R BV A 3, S OMTO
PSADEFII DRV, S 51T, BIEOR#NY 2
FAREZ WL Cd 2 BRI AER Tl BEESES
fZH =7y beiolzT7u—F LR, #M
FRE TN 2 38/ NG 9 2 W REMED D B0 F 72,
HISZIRNE ORI — 1 R L I Btk 7 & O
B NI OBV O IEME R T OWG T & 72 > T
%o WG X 2 EBHEOFIIO VW TIE, &
I MRI D DWI X MRS D554 5B, 145

J\CRBRIlESGRE PETR > & —)
B (IR BERFA S T % (B 2%) )

LIV RV, TOXI I, BIVBYED RS HE
BILOEEEOFNL, S5 OBEFIFHIG:O
PSR S MBI TH 5,

FRHIRBHNCE L Cld, BiEBOMRICINET
L FHENTELGY Y F7 57 4 OIS, K
I TILF-18 4 4 » Z I L 728 PET O & F&EA
WhHEEINTBY ., TAHETHERIBREDED &
NTWwab,

LB TULRIRHRE 104ELUNIC 20-40% D B H
AERR IS OFAES BB TE R WIRET
biochemical recurrence Z#2 23 & SN TW 5,
JRIT P38 R0 3 BB A A2 D\ T D IEFE 22 35 T 1B L)
RIEHLEOPSE TR R\ RFTFRE ORI
IEMRIZDNE S FIH ENT VB, R R RS
BT Fioy BUHGHE TIIRZEM R
FRHEAL DS WIRE 2 T S5 HNE 2 %,

KR HECIE, RN, IEREZR ) A 7 BRI, oE
YR EREOMAEDENEETH D, YVFE
) 7 4 MRS B & CHEFENEROBMIZBW
Ty BRSO T, MEFISESE R
vy — Va2 Z o T b, K
VYRV AP BHOREO—Y L RIUTFENT
Hbo
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A

Iy—HE

(RRUE ARG WIREGFL)

FASE BV B B E O RREEE - RN
LTBN . GHEILIZEATHEFREINTV S,
NODOEHRALAHETS 5 20Ty DIERe. HALM
FIKRICE K HRTIRAZWE LTRHT A S
EIETE RV BN 2 HZBRE ISR LT s
EZBWTh, OXEOHFTE 2 R2 R A
ICHEL D ZEDROOND, HIVEREDOA ) —
=y AL LT, SRR SR (prostate
specific antigen: PSA) HIEAYA { W BTV 5,
PSAMGE DA L C A5 B AU 788 (1
AT - B EIE) & HARWR L2 &L o= s
LK T EHNEDOHA K54 V5T 8 iz,
LA L. EORFFEC X IUEPSAMZ IS X 1l
VBEFRC ORI FIIETETH ) . SHOEE
VST R BN ORTIE & B xRl o[
HMThHoHEEZOND,

RIS HRAE O H & LCld, fitsmis: (PSA
BEAEE) . AVRHEREE (BB ARERRAT) . U
WL () =7 v 7 RN K BRI, MR
URIGHE) . NIIRE, AL RE R EH 5. 1R
LB H 2o Tk, BROAE, THT -
Gleason score * PSAMHIZHED Y A7 7B L O
MR R E0EE SN L. REOFBIAHRED

BFECHAM TR L D BRI LTtk %
HEGEIREDS R E oo lee T2 TESTO Y,
MDV3100. TAK-700 7% & D3 L\ O 55l
PEEIDBATE SN, ANV Y TN EoHHIL
FIEIER T T A BIGHRET ) A TR E
bEY L. EHEOMBULR M ASRE L 725> T
W5,
LSHOBEHELE LT, PSAREDOEKIZ L H
W OBEIHMT 5 L FHENL, ZOHEE)
FOPEIIBWTIE, BHRNMEOT DS 5O T,
BRI X B EBIRHER LM LA EELTH S
Vo BUED L T A, i HRN ORI RHE O[] 1L K
Ll QNI )i IRVAL L S T e AR A (1 i VA
ek Th b, L L. S ORI IS
T & 1T focal therapy DI gtk 23 < 2 & AHIFE
ENd, BUE. RFTBRREZORBBILZ I
PSADHWHENTEY, PSATFIICHE L CTHIE
IR ONFEITHEE Lo HFEMEASINTREE 2o
IR IEHREORINICB W TROD TEHTH %,
T, HEORWEFREE~NORIGE LT, HWE
DFHI B & OB A - IEHF O AW
fishs,
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SEOWEDID B o

FEHREZHICBVTIE, BEOERHTH > THH
e e T, AROIBEICR Y 9 5, 72,
[ R A 22 7 E R T B W LI L
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POEDLRIEBPERINDGEVDH 5. Bk
IZ2WTCiE, FDG-PET Tzt 20 Ey v F
7574 DRTHME 2D L) bR D %
Vo LA L. BEBHEICFDG S EER ZRT
— 1 TCT CTORALEZEALA DTl EH g
LAIENBHY, ZOL)BYGHEIZIEYFTT
TAEAREE bR D,

F 72, PETIXERIFEOZME LTCOFEHEH Y.
HISZ G OREANZ B THIDBFEREAH D 2> 5 B,
W, DR DR VL DS o % 5 61
bHb, SHIT. V) U HIRERLTIREEICH
O FIEAIE L U CHEIEEMRR OB, B
VIER R SN A G ED D D,

DM CTD, FRMEIEERZR L, HHED
BRI Z e DD 5o

YL k. FDG-PET/CT . WiV IRIEDZRIIZ B W
TS BB L W) EDITIZH S S5 2
2\

ZZ T, FDGIIbh o THIfF S Tw 2 098,
) YREER. T IV RBAITH L, T T,
BUE. %5 2 iR ERT @ anti-[-[ *F]JFACBC (trans-1-
733 [ Fl-7nFusrasy yhVK )
WZOWTER Lz, Zhid, ALT 3/ B
Th Y. BIVBEORIEYE, ) o SHilRkg, iR
BB SN D, F72. FDGIZHARRKIE
NOHEFAME L L B O SR P BEE D i rRRE
LWV b H o anti-[ *FIFACBC I, 14,
HISE IR DERIR I BT, R B2, W2k,
BRI E, BB LEOBW Y — Vil
LboLfEEn 5,

—S170—

2011/08/29 14:05:39(



W 094FBI#DER2E%. indd 171

——

S

851 M O AM RS XM S 233

PRI LT

(2>

3. I LW PET A

R =g, gl B
RIS MRATBE R

HINZ ARSI 38U 24 H 2 IS W o B S 1,
FRRBHGICB W TREFBEEIN TV S, WER
MR R o S B BAMG V2 BB S TR 5. CT. MRIZ:
EVHOWLNT WA, TORREE, FREE L H I
T LBV, FVa— 2HUETH D T
VFrusFtFy s ra— 2z (FDG) # w7
PET Wik L HARAWIZEE DL R HHIC X -
T EEZHA~OIRHAPEA TS, AT
20104 X D 12 & A EDOHENEIC BV CTRRRE)IS 23
RO B, WREFHEBIEE I3 A BRISH
HEATWS, LA L. FDGIZHI IR ICHTT 5
ERE, FRPEE N L —F—ThHB I L
Mo, BZBOMEIZIEVE S pMEND 5,
2000 4ECFIOE X ) (FDG b L JEE; b L —H—
OWFFEAs e & & BT, BIVBIEIZ OV TH WL
OPDOEHTREWNG - EV R INT05E, £
DO FEM R P L —H% — & L T "C-choline.

""C-acetate. '"*F-fluorocholine. "*F-fluorothymidine

GEVHETOND . IEDMRS ZHW 207t & -
Ty BB T IE R R R TIE 2 20
% <{ @ phosphophatidylcholine 23% F LT\ 5 &
E D BT % 5 TW A DS, choline & acetate D
WD DS RNTZ ORRIBA KIS T4 2
E S MYE & PET BURMARRE CRGR L 72 M L —
P — DS RRE OF L WPET 2 W3R & LCTH
WH i £ OXBER. BRIROITZED 2 ShTw
bo TNHO ML —H—IFFDG &), R
PEIEDS 22 W 7212, IREOFHHIZDENR TV L L
%2 bNb, F72. "F-fluorothymidine (& HH%& D
MR AL SPMiC& 2 b L—H—& L CTHiIfFS
NTB Y HERWIFEEIHEA TV D, AT T,
INHOHB N L —H—I1Z2onTHIJitii% TS
T =7 LR TERNE R LM 20, HizR
WIZBITHPETHGRZ K OBINL L, RO RE
PEIZDOWTh R L7zv,
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CENDLRHBEOFRISITH L TEET L L SN T
Who DD, FRIBDZ LWiEE ﬁrﬁ«w
Na"FEERIID W D% v, Fx Dk T
“Hﬁ&Nﬁ%@ﬁﬁ%%%t@ét%i\m%
PR & v F 7 AOBEFIZB LTI, HEFEEL R
WHEOFiE LTy MREtE LTIT> T b,
ELIZPFDGHEMAPZ L BRIEAZ Lv—if
ONEFEVERZ (I, B (23 L TIEMRIO
DWIDPEH 475> T b, Na'’F/PET Z#HitkD
YUFTIAERBELTL) ZHEOREED N 2)
TR 3) ZRILT =7 LTiE5N5, 4)
CT L DRVEDEATZ B 72 EOR DD %o
ZERRREDS T2, ERDF Y U F T T AT
Het A5 U o 72U N OB A B 5 £ %210
FRICEWILT— % L LT BN D 2 & THREIRE
DOMIMDE S L o7z, ERENE T2, T
TR R LT B B CO [T IR OFF

iASEEE 2 Do X BHICCT L ORIEDTREL 72
5 Z LT, ANRE ORI OVER ST RE L 72 o
720 FRICHINEDOHAL BRI TE 2720,
PEDGHEMA v, b LLRIFEA RO LN
7 RS IRRE 2 FLNE 72 & ORI IR ZE o iR T
Ml THNS 2 Lid BEHH OO %205%,
O &) R AEOE W N"F Tldd
A05 MDD 5. PETEE TIRIGT 5720
— [ OPRMRHPHATR ST L T, EHIRIGICH
25272 %0 BUARTIZ &S HIFI2305 L Lok
B Z 2T TBY, Shi E0 kS ICEHT 5
H, ERERET LR, VM eb, SHITHE
WD Te MDP 2 728 ¥ v F & 4 ) L i

Tl %L UEANDOERBRP DR VER DS H D, &
DX I IZNa"F/PETOIEFHERCEH L TOHAD
FTHERER BV, BWEEDOH S "Tc MDP &
72 1) \Na""F/PET ORI E > 72130 ) TH D
FREG, BRRMEMN IR F 2T EZS
N5b,

—S172—

2011/08/29 14:05:39(



W 094F 5D ER2E%. indd 173

——

851 M O AM RS XM S 235

PRI LT

>

5. BIVIRREIRICNTASI VT A Y b —TiEHE
Sr-89 72 & N2 Ra-223 DA %tk

(U S NI
Al A R

#EA2 B

HLOHM R
M, B LR

(eHRs R FR CACR B REE (W) . IR BURRES GRo)

— WA AT VR T V2R D 80% (ZF RS % 7R
BLINTBY, FFRBOYA. BEBEH
TP BNTEH, ERICELZREAHIFEFTE
LHEOHBMIRBERRLRL Y NTHD, TDH.

cancer control D& 7 59, HFHQOL b #EA7-4E
I R IR DR R B MG L R 2 H LB L BT
BY., ZOMIEHPBREIN TS, TTEEDE
R T W72 VT AV b=TDRFEIC
0. PEROF A A FREANAMAEK SN IRRE
KT ORI IS D A7 59, Strontium-89
(Sr-89) %° Samarium-153 (Sm-153) 72 &® B #h
IA%AE R, Radium-223 (Ra-223) 2 & O a #IK
R O R B D A TR S L Tw b,

Sr-891d. 19894EICHETEI & L TRE S L
TUSR, BRI CFRBERDO T VAT A Y
P—=T7EFE LTHAENTED. 2007410 A
L ORI CTHERMEHAIFEE o7z ZDFHR
B &) R 1% 60-90% & & <. ¥4 T Id bone-
targeted therapy & L C. ¥ ¥4 2 ROPAAH]R.
VU RNBYBREDEAT + AT + k= b e EHD)
7emCRPC 3§ 2 2000 H b R ST
B . Trapeze study (Taxane Radioisotope
Zoledronic acid) 7 E1ZFE S 15 clinical trial 2%

BAEED HNTWD, T FmBERICN 20
Lwa ¥+t k& LT, Onco-niche 72 &HFEMH
ENTHDY. osteoblast & cancer stem cell Dl
LIS, RIS % & 7o B IRR LS B
MIBEROBRDFHABRINTE TV D, FHH
FIFTA YV F—=TEHAL LT, Ra-223 DR
BES S BRI N CTB Y RS TRATI 2 I
DRI SN D a BPHIOFEE LT, B
FRIRES A X 0 B 7 toxicity &\ BENL - IRIERD R
PG EIN TS, FRIERTRENMELT, 7
5B ARBEICH LT, Ra-223BEIC BT BB 2k
HFHH O E % EA20104E 0 7 X ) A FEiGHRF
2 (ASCO) TH HE s hTHH, BIE
ALSYMPCA trial 33 — 1 v 732 Ul IR &S
B &V BB ROBESF I TV 5,
My UERYTAIBWTIE, TRH6DFVFTA
YV b =T #H Dup-date ¥ T, FiEBEET S
JEHEE O QOL Z WHiICFHi§ 2 EV 2 — &
L CHi7zIChis $ /2. EORTC QLQ-BM2212
£ % S-89 DFEMMEDOMERER R EEED. TV
FTAYV N =TOELRLAFEEICOVWTLERL
72\,
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BRI, TR, (bSR e &b I
JEE S B IEFED A DO—D2TH LH)5, b
AETIE I N T TE K OEMLIES TIIRARERE
L TR L RFETH ). T OARGE A
1781 - BB CTHRURFIRE 23T b T & 720 B
FRAFPMT OEAIT L D, WL o OEWEE T
FANVCRT 2 iGHR RS S5 K )12k D,
T2 WE O QOL & BT 5 L IRHERT DILTE -
FEREDIAT T & 2 U HHGHEAE H 23 OEIR A
FRHIFEAICWRLTETWD, L2LAR2HK
FETIEATABE DF 70 %0 < 2T 5 DT
BEUERZ 2T TV B DI LT, bAETIED
T 0320-30% 128 X e\ AT FURHLIE K ET
HY . BRI 2 HEI b L < 72
— R RR DS FRITT T B EME L < S
JEIEFl e &2 i D & FOMNIZES R S S
KT HWHREMED 5o LA LILAE Hh A i
DE S HREHESIC L b AR O T
HRBO LN TV 5o ZDEE—HZEM AR5 D
WETH Do EMIEEE V2D XHRIRFHI B W
TCTY 2L =¥ ZHWIREHERTYE ~
KA ¥ N ORF 24T ) EAFHGHER, ) A7

7 (B HE SIS D S B R 7 350
Ol B W (TERESAL Yy —REESHT)

i dir % MELY 2 RSB BUTRG R AT, $72
B T FII R R DB B TR AL
BRI Z TETW5b, F-UHI»HIThN
T & 72T R B S (23§ % Brachytherapy
VN2 CRIEBRIS RS % 3 7 38 125 DML N RS
MEENZLE o TE TV, #RDOEIIHUEHA
PE OE ML ERETH 5o IS TASATE -
IS - Wi 2 10 8% < OB T DR
PEASFEH 2, S HITHEISSPIER L T B, —,
CNETFDGIZ& 2 3ot SR O mifg
ALZHHREICLZZPET/CTIZBWTIE, 67
% b L —H355E S AU IR R I e & o
BALDTAA DI, BEHBIEHREAND S 5 7% HI5H A
MRS Twd, S0ty ¥ a v TIRBEHREE
GETOI DL HEAMNN AR, REYHLO
Z AT E D BRI L <& 7Rk R #G
gL, EEHEERMTHE E LyBkiigom L
IZ%H G- LZZPET/ICTO I T KL —3 3 YIZX B
7272 IGRT (Image Guided Radiation Therapy) ®
JEFHIZBE LT, GBS L OBESHEMO
SANOEAENTHHZTHE, WERD 2V,
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1. IGRTHHMCDPET/CT & iG]

HiE Ra, WA

B2, KH HE—RR ML AR

JNE ek, R e, ek 01
(BRI BORRL 2 2)

PET {5 % HUR BRIGHERT NS R H 3 2 BR ISR &
N NELR SR WRIAIRKDO3IEEEZEZ 5N D,
T%bH 1) PET/ICTZ WA Z &1 & 1) EE
FEEEIASCT AL 0 IEFEIC 2 DR E 9 D 2)
PET % 725588, g ) » B O WIS
LD ERARNIEEILT B0 B LT 5 UL E
O 3) ZORE, TSGR L, IEREHL
TR 72 & AR OUGEEIC & OREEE K
ToHD THH)o

T2 OWRZHIC LD BBV EDAL T4
FHRENAFETE D L) Ih->TEY, RO
B RGRI BLE R OIS . AR R
AT 22 &2 Nk U 723086t 247 2 &
PEETH D, &I, WFFHEL H /2 IMRT
(IG-IMRT) Tld. K HiE RGO e 3%
JEDPETIZ & 2 WEALAUFIC K TR L & b,
FHHEZ OEIE. BALRFRMC X b, BEkKEE
D FKE S5 B i {5 LA [18F]FRP-170 D B 58 &

FRIBHZIT->TH Y. BUEE TIT, Wi, &E
i RBESS & T OICRIR T — 7 2 B L T & 7
TP TYE D BESS CTIIHY SAAAE o IESS
Tldhigh grade DIES; TN ALDFH N2 E, 1B
BB 2 B D 2 JAS O TWw 5,
IS Omif§%E R L 72 20 UGG
EHDELR KB © 72 2O IR TiATTH 5 A5,
IG-IMRT % JH \» 7 AR S5 5 82 0f 37 % SIB 1352
Bt ZAEFTERTVD, SOV VRIYTL
TIX[®F]JFRP-170 PET OBIAE T TOWKM %
FTHET 5,

BARTREE T, PET/CT Wi C o 4S5 & Bl
AL, WHEGETHOZE (2L T b A% PET/CT
WEOFHIZ L Y PTV., OARICED L 9 ZiEwv
MU h %, SESEE. WiSC X 0 e Lk
HT D, T, LR3I T ABEE T
A ZE SN TVD L € 2 —12 X ) FHT
%o
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2. G EERGRGHIZ BT 5 PET/CT O

e R B9 A7 R

RABR Fe's /A B (A

(R BORRT, 2L R PR R U RS 7= R 1 SR e e

HimE HIY @ mREEERGRR R I B TS B &
O ZOMIEFPIZWMEICRI T2 212X ), &
s gs~ O 2 W 2 oo, T 5 M s
SIIHIN S5 2 EASHREE 7 ) BN IREK
BICD %A%, PET/CTIX, s, THEEREICB W
TAAEZW,. EREOBW O LTHEHTHLZ L
VRO S, ATHEFEETHNC PET/CT 2§
2L X0, AR OBE L MR B 5 i
FEH L S O FRF ST RE & HEW E B, PET/
CT % ARG HE AT N2 Is H 9 5 121, @F&%
AP TEC & o THIVEDZALT 5 72012,
BRI HIC iﬁﬁ&lﬁ#z%f%éo::fu
RESTLIHEPSCHMEZRET HZ LX),
PET/CT S #IBERTH 2 i L L7z T, £D
FHiEB L CHRIAREZ 5T 5. g & Hik:
MAB X OBMET 7 > P AFEBRIC X D, Y2 5

{Z\\_

(B9 % Mas

3

2\ IIEHE,
SR A R v 8 —)

1\ E*T d I%

ﬁﬁ

g % L) 70 B 3 X OBERY OB & % ek L 724k
WAZRARE AT HE T B DDV TG L 720
IRIIRETIZ BV TlE, EERIZ PET/CT AR &
TR E AT - 72009 18 B, WHEEHE 14 61 % k)
LEL, 777 FAERTRD LNHHEICEW
THE S N7 RS IESS % Wi O #52 CT. MRI
X L7z fER 77 Y PAERICK D, H—
DOBETIIFEHEZ N5 2 OIXHETH ) K
ESTLOLERBESLETHLZ L, T
PET Wi {§IZARPIEER ARG % S35 2 L ASHIB L
toﬁfm@ﬁ’ﬁwf% % B BB A Vv %
XA E BN A ER Z R ET D
_k#f% F 7o MR EIO B 5 BEE ISR L
THRER OB & % K L 72 AR N 0 3% 5 25 1]
HECTh o7z, Hiam @ ZBREBMZ V72 PET/CT
EHERTINIERI A TH 5 2 L AVRIB S N7z,
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3. IGRTIZPET % H\ % 72 O LR 72

AT A H

(e ks 74V =T8RGty 7 —)

PEAE, BREEZSIBU G (IMRT) Bl o e
I2X 0. "F-FDG-PET % #) & & 3 5 ¥4 & 2 Wi 1%
OF L WHHHRDS B S o0oHh 5, ThbhH,
BERZWRIC X D5 SN L HERERE i E 2 I IMRT
AT, WHEIRE LT XD LT A5RAATH S,

BE-FDG-PET &, % O CTIZHN, iHBiTED
B WIES IR OIMINCEN S Z L AHRE S TW
bo L7235 T, "E-FDGH#RIZH2 W TIMRT
ZITH T LITE D, HERARIR E mORES &
Wtr s s, s, S OMEREIRA L, B
RIS B B EME N Z LA SN TV S,
Wi DR 2 4 A — Y v 7/ TE T, Kk
FEICEREOIRSE 21T) T LICX D, R
Bx EHEL EMEE NS, i, “F-FMISO %
WD LT DL ODORIEHEA 2 — 7 HIHF
FEE N, IMRTIZFIHT 208 b EADOH 5,
L2L. "F-FDG % "F-FMISO ® PET Wi{§1%# %
BEHRERIISH L. BASHE R D24 7 iR
FREE - WS B 7202 1E "F-FDG R
PF-FMISO 2533 “lli#; © biology” % IEAfEIZHE
RLTHL ZEDIFETH 5,

ZOBEDS, Fa iz, HAEAT Y MZBUTS
“F-FDG. "F-FMISO D55 954 2 e § % &
&I, “JEB D biology” % R HLRLARSE I 12 FRAG
L. Wb %M L7ze TORE. T MiF
FEICBWT, KEER (HIF-1a) 2K DFEIN
72 Glucose transporter (Glut-1. Glut-3).
Hexokinase-11 DF8BIA, viable 7z JES ALk IC BT
%\ "F-FDGHM 25| X 2 3] T CTh 5 Wik
AR SNFze —H. T v b glioma(C6) I28
V2 IEB N O PF-FMISO 4R, KEEE~— 7 —
(Pimonidazole) O B IS, Glut-1 @ Fy 1 FH I8
E—3 L7275 "F-FDG OHER R o BabtfE &
E—E L o7 ThbL, F-FMISO-PET %,
BEACHR R ASFRREE T D L X 0 IKERE 72 RIS,
Tabb, X0 HGHHRIEHUE T % S R L
TV AU FEHEAVR STz,

Rty ya iy, FRlikgERT— ¥ 2/
L. IGRT I B 1J % "F-FDG-PET. "“F-FMISO-
PET D& ENZ> W T, % D biology % N — A2
L 72w,
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SAE FIE TEAY
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= S
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REL A R

(S B BOANR, IR IR A B Y 5 — PETAFA A=Y ¥ 7if)

PR O R 5 BRI L R © IRER IR
BAGE TR (LUFPET) 12X - CTHlifft
FTHIENTEIE, XV EY) A RA R 1T
I AR B W REVED D B o KRR IS IR
WERT 5 3V =8V — Lo BFEERE (F-MISO)
R L. ZO%ER & BUHEZYE - B L
DR HBFBL AT, L2 HE L
7o BHSHERNE. MR, DHLERE. FEAEOGET
1060 (& 188f) /5L L7z, "F-FMISO .

MBI RRE SN A 70 b o o TRlER
N7y FI8S2HWw GHERZIT- 2

YF-FMISO Z K 1kg 2472 0 £ 3. 7MBq EHIREES-L
100 4514 & 180 43 14 (2 PET/CT ¥ 3¢ % 17 - 720

PET/CT X SRR IGH T 3 & OV 20Gy #%  Ha 4 g
IERI2 18T - 720 10 B 84 C *F-FMISO PET/
CT % 2 [T T & 720 ""E-FMISO#%5-100 73D
H{RTIHANOERDE . LT OBENZ 180
SRR TIT - 720 KRR FIRO B % KD %
BT, 18IS BT, WA - I - B

WO SUVmax = il L 720 IEHEHA~ND
"F-FMISO ® SUVmax O fitiix, 31l = R
FEAL25%017CTH o720 Thx b EIZ1.6SUV
(+2SD) DL ool AR 2 AR R aIR & L7z,

X512, JEEHNO "F-FMISO SUVmax % A O
SUVmax Tl o 724 (T/M Ib) Z3RKo 7. LIHEE
FEO 1B 2B < 9B, EHEMNIZ1.6SUV L LD
"F-FMISO O#ER %D 72, T 2T EREN %
RO 1B 2K TH T 20 B ORI
SUVmax & 5 W IZ T/M IO T 2587z, 2 H
DRI IESE O SUVmax & % W X T/M 23]
BT L 72 560 Cid B 2 IS A /s e % 72
W7o “F-FMISO PET/CT i KR % fiidk o>
W RS TRETH b FEBHEICE - T
SE-FMISO @ SUVmax % T/M KT L. FER
FAHGERRT LI D EEZ SNz A
BT & TREEITAT - 72 "F-FMISO PET/CT O %
M OIEHFRR PHE FUTE LR D 5.
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5. BEHREVZRT 3 A AR i A O #R 1A #E (SBRT) 128U 5
FDG-PET/CT O 1% &

g=t

X
R b

[% 5] FDG-PET (3 iliffi @ staging, FH5E75 W12
FHHTHY, F7204ESUVEIX biomarker & LT
AR SN TV Do — THREIRE AU
#RiGE (SBRT) OB WIIWEETH 5, HpT
(3 iiE SBRT (T4 T Hi staging 35 & UNAHEIEAY 1
EHBTERZWOBIS, W) HWo ) =y 7 L
L. sttt —%I2% 5 2 72FDG-PET/CT %
Wit LT Wb, HEEIZT20054E2 H~20114E5
H O BRI ES 126 L SBRT % Jtif7 L 725 Bl 1
400 %8 2 %o [J711] SBRTHifTHi staging {2
TFDG-PET/CT % — & D 5\ Thiadr L 72
Jiti s RE B 2 Jh iR L 2o T OREHRICBE T S
SUVmax (- #41) Zf###7 L. biomarker & L CT®
H Y% 2 OMOERIR, iGN T & & HITHET L.
B w B L OB A =T & AT L7z [J5ik2]

SBRT Jti 1T # 1 4F 2 \Z T 5& 2 I B 912 T FDG-
PET/CT & BHFSMRI % T L 7=iEf] & il L 726

JEFEHEO SUVmax (FI4H, LA, RIindex) % .
CTHIRAT L& & D ITHNT L. T338 & UG
BEALL OEINHATH 2 0% MH L. BHEO
B E R, & IR H[F 2 OBEE % AT
L7zo DRSS 1] AT 82 95 BIO7 B TH - 726
R BlErh g2 16.0 (6.0-46.3) 7 Ho JRHHTHESE

oW
Hes$ A

F9BITH ) ZAERMHTIC THEIEHE D SUVmax
PHELRTHTUHNFTH o720 SUVmax< 6D
7861, 6L ED19BICBIT B FNFND24ER)
HH 1L 93%. 42% TH ) AR L% RO 7
Tlb, T2 B X # & 40Gy/5 ol 50Gy/5 [al
subgroup AT IZ BT SUVmax6 M HIZ A%
BETAE TR CTH o720 [FEA2] TR 5
(L1005 101 I HTH o 720 FedBIEEh LM 1L
24.6 (12.3-55.8) » Ho RFTFFIZ8HITH - 720
CT B 3 1 GGO/scar-fibrosis/consolidation+air
bronchogram/consolidation/nodule 7% € 11 € 1
7/48/18/13/15 B ICFB D BN, FRIFENZFh
0/0/1/4/3 NG 7z 56 L IEHFITHIT 5
M SUVmax Hhaufil (B I32h i 1.8(+
0.6). 48(+24) THhhH, HFEAEXZED,
SUVmax OB & L THWIAH T 3.5-3.8, #IE
MHTIEA43-4T DY TH o720 F 2tk o8
fifnf, mRE, K2 2hZzhe. 6(9
LR 36 6Bl & [ L7z. [ & 05 %]
FDG-PET i& SBRT @ R #$5& @ biomarker & L T
FHTH Y »ofsglie LTOAHTH -7,
SUVmax i3 A A2 ERNEAFTH %25 5%
FIEIC & B E B,
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R, BRI Y » S JE I3 5 Y B
HLCD20 HUAR U S0 2L O BRIRIGH MG E 1 |
I END L)1 %> TEF Lz, BUEHA
2B\ TSR AT RE e ORI B AR
ARTTH, aff, =TV 2 —BTLRENZOM
OFEMELTELALRTVWE T, ThHIE M
IR LR DY < IEF RO PR D A T,
AW R AR & W, ARER I B %)
ERL VM CE I Lol EALTVE T,
HARTORMNMEHIZHE L TEw L DA 0 RE LA

KR I OBBERRSE B RE)
B B ZSCRmBER kY BORREE )

BERTwEd,

F7o, BRENFEEZHWEGTA A=V 07
BELHEE L, 2T "Cu-ATSMIC X
B RAEMISEO T bIE, ST &l H
LW BFEROMBEEZ T DOTH Y, HABIFE
WFELNTHET, SHICINEENE LN
TGO TREE IO W T b EF STV E T,

COL)IBHREBE L, AV VRIT AT
F—R TR STV BB W E DA 1
WIZEDBLRIZ OV TS L CIHE . ERRIB A
-5 BOREMEBELWZE T, Higege
ERR R OMEIR, HI1o%o—enbZ %
WfFLCTwE I,
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1 a BEHRIZ X 09 & 2 OB B

B oL ¥ &
(PO IRIE RIS R F)

20114E6 H6 H, /34 AV THEE, i
VR B RS % 4 B ZARPUIE R I R E &k
G & LT, {BB#E [Alpharadin/ 7 V7 7 5 74
v (EfbT Y 2223) ] %3 L 7268 TAHERR
RERIZBWT, 2R ARICERS M, F
FEEAMIE H SR Sz, LS L7ze HIsaT
OFER TR, SEFHM ORI, 7T 2R
G#ETi31.27 H7Z-7201Zx LT, Alpharadin
P53 14.0 7 A LA RRIER (Ml pfi - 0.0022,
HR =0.699) %Z/nRL7. N4 Zv#gh (k) 7
LAYY—2XD)

COEFIaBEBRETETAY =T T
VL 223(PRa) #E LB TH o HIEBIE
WEHME L. 2N F CTHRRSE THHRER (n=922)
WK, 7 VT EE AT EER R R & LT
DTE. T OBRKRIENSHRT S AUT R
D a BBINER L 2 Do R=F <A F AL )
DOFADBBAE OB EHEBRETERE R T, a
FROFFORFBRL RN R TH 0 . B
UHERERIZE00 57 2> & OBIRDS /- UE LH TV B,

a FRIRFEAFEF 12 L (30-100 u m) . Ja T
BIZEWIALVF—%2 52 2% (49 MeV) 729,

P NERS LI 72 & Oy ME. B B2 &0
BRI O B MR I E B S 5 iR O ihI%
W LTHEMEEZZ SN TW5, WS &
W2 B, aBIE SRICH L THLET (¥ 100keV/
pum) THH (BHRIFZ0.2keV/ u m). LM%Y
HIE (RBE) 258V (93-7)0 T OFEFEDNAD
HEHA I L3 <Ml BREA R Vo S 7oAk
ENENCEREN R Z T ik E O o,

CNOORFBICER LT a HAZ vz
FEHEFEIZ 1980 4B Sl SN T E 720 a ik
BHRIE, BIEO P RadDIbZ, 725 F > -211 (" At),
Y 2w A-213 ("Bi), 727 F =% 24 (PAc),
MU A 227 ('Th) %038 % WD L
BT AN F—, PA~OE#LSZZELTO
EIRTH 5,
AFEECTIEARET IS N EREY VR RY
7 4 7th symposium on Targeted Alpha Therapy T
s s nze MERREBROBIKR . Alpharadin ®
ER S MHERBRIC O W TR 5o & IR
R R i 5BR 2 B9 % S O [RIBR I Bh 1)L 2D T
9 %
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2. “Cu-ATSMIZ X % S Al R fESEER = v FA A =D v 7
& WHICSHRR G R~ D IS H

W o

(SRR A A iFZE i

PR, JESFOHITIE, BRI KEE - (EHHE
otk - WRRE - MBEWE 2 EOMEEETH W0
O DL [HARMIE] &IN5 DO
AL B OEMLICES- L TWwa 2 &85
PELRVITHEED TS, T2, BADIRAER
WaEHIET LT 29 LD Alae [
(VbW [AAEHIR= v F]) ZBE§RL (1 2 —
V7)) LB LT 2 ERDENT W5,

—Ji, FAlFINF TS, PET KRR RIS A
A — T v 73 H R YE Cu-diacetyl-bis  (N*-
methylthiosemicarbazone) ("Cu-ATSM) % Bi%EL .
D TE7 ZHFETOFHLOBIZEIZLD,
"Cu-ATSM AS4ERES 2 IRE A O FIR T I, I 2°
Z L Btz 0yCH 5 Z E N HL N E o
Tw 5 (Oh et al. 2009, Tanaka et al. 2006) . % 7z,
AL DO RRRIIZED 5. Cu-ATSM SRR ME S 1 55
EEIPUE AR L, BRI LA SR
T\ 5 (Dehdashti et al. 2008, Dietz et al. 2008) o
ZHUTIN A TR % 12, < 7 A KA A (Colon26)

BFAA=Y v Ty 7 —)

JESEF NV E M. 29 L7z Cu-ATSM 23R §
% N5 PR 32 B8 A8 AR (CD 133" i)
L RIEL. BABMIL= Yy FIZhoTWnb T
L RS A2 L7 (Yoshii et al. 2010) o

E 512, 41, “Cu-ATSM & H W 72BN
A= v F 2 HEH & L2 N iER o
WHEPEIC DWW T D MR LT b BURHECuld.
PETHIITEX 2K M v HETH 2 & RIS,
MIRBICELZ 525 B # - 4+ — Y 2B 2R
THLBETLH D, LFLD Colon26 €7 IV %
W72 MEt o fEH, “Cu-ATSM % v 72 ATk
BHRIEC X 0 RS A X0/ - ASA R
WO - mBREOWH T SR shs 2 &
S E %572 (Yoshii et al. 2011)

AEEFETIE, T D) L7z2%Cu-ATSM & H°
AR A B S % BB O BF 2R AR & A L
“Cu-ATSM I X 5 JEHE N 75 A Al i e 76 9Lk &
By & Lz A A=Y ¥ 73 O I A
WEEMEIZOWTE R L2,
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TUVVERT FuFkyr (EFryr) B
2008 4EIC[EIPNE A S 7z PSridy& kAl 2| L
TEMESEBRZEOQOLIM EICKE HL, F
728 7 ) AT o B IR A
TEF ) NEICECAME R L. ARG
PERINEE & 72 o 720 ¥Sr . Y IZRIBEFRIHE % 2

REERE Y 5 —)

(W

b

e Lwzofi Eollihrd i, 4L Ol
T S ENTELDT, BEFREOLE I
KERA VN Z FEH52Tw5h,  Akid. BE
U LALERRE L OB ML FE T, AN
BURBRERIC B TREFRES AR % L D12, A
WO EIR o T 2 ETHAH. Bl
WHESRBEMA L LT o BREPER Sh, &
ERAOBRREKE LTT V74223 PRa) O
RSN CHED HNTE Y . FIVE VP
HI RIS BV TR 2 RS 5 7 &R
BB E R LOoDoH b, HIRFHEHROFENMIC
B 7z o TR IEHRE L Z U hE ) ERRER O
gy - ATBOOSHEHE LTS 5 2 E AR RT
Hbo PRalZOWVWTHENTHZ % & 5 1ZHEH
e - HERIRHAER SN TV B L 2 AHTH
5o
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DEMASPECTD A 5 A 3EREBOELED S LT
_EIRRRNT, DU, LE—F 1L IEEY T Y FOER—
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ol E — @R
I B 5 CPECERRRE#EY v 5 — Kb

fifi 2 OWREZ WL L Cn A H1I2H - T,
B O ML HE SPECT 1 i 2 3 v #i b9 % =
EDOTELEF) T4 THY., RN CHEEDZ
% %F<@ménfwé X512, FEIRGEE

\mﬁw%ﬂm‘UZ7E%ﬂ% FoYIIN
%E&IET/X%F‘;‘%HEy V74 E%oTWah,
KEL BT 1990 4FA 12 5 2000 412 2
OO SPECT DA R % K AR S 7z,
—HEAE T, OFIMEA A — 2 v Zi3fE 4 I
BINL T & 72A5 WIGEHEH O E AL MDCT
DERBEROEEL DY, LEBE A O
TTEORAE I DS HAEIN & 72> T b,

LA L%h3 6, DIIZEY: O b mE 2 HIX
I AW L. RS20 AR 25 X D b R BEAEY
&ﬁm%%%fgélkfﬁéo:®ﬁm?@ﬁ
kﬁw S IZERITEOY 7 by 2 T A EEL

J%@waéoit\b%&ﬁi%ﬂmtt
?%ﬂﬁ%ux&@%ﬂtu%(wf—&@%ﬁ
WY, FHRIMD 72D O F MR T o L3
) 27 FAIFTHNTE I

DX BN 2 X2 TE 2D,
SPECT DB {RfFENT (AT TILIMLIED AT 7% <
A A= 0 TRREMEA A=V 7 v Ete),
B, VR—T 4 VT ERIETHY T I T T

BHbo kTSN 7 b7 2T HIEL WS
NTV2H, ENTHHEAOT VT XART—
FR=ZZEY, 2= —OERITHIETE DM
HOYV 7 M ENTEZ, INHEAMTIG
M358 T, InTETHIT Y LIEEFIHIG
AD T o TAGBR AR A, R - R SR R
OB AL L C/0 i SPECT #eAE 2 & ) FI A
LRTWDDIZTLIENTES, E5ICHAE
B OREHEALIC X B R O RIEIC D '
ks LEZLND.

Ll D H AL 4% - H ARG Y a A
Yy ¥arTid BRTINLDOY T MY o
7 R REMIIIGH S T WAL 2 HE IS BB
&L ZNENDOYV 7 My o7 O L
DEFBHE L EERHBH L TWZE, OB
SPECTA & ) —RER T H7-0121F, S HIZHE
Pame LCHBEOEZMEIE57-0121%, &
DIEHIHHENDEREDPIZOWTHFHT %o

OV YERY Y AT, OEREETEE LT
D QGS DIHFTIL. EINBAFE D & mfFHT L TH %
cardioBull £ Heart Score View. TH Tl
D Heart Risk View. BL UL KR— MEEKY 7 b
2N LIFAFETH S,
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2. QGSV 7 b = TIIBIT HEFHERE
[ ARBATE: ] & [ motion-frozen |

Z

(ELLfG SR sEE >~ & —

QGS (Quantitated Gated SPECT) (& K [¥ Cedars
Sinai medical Center® Germano 5 2SG%E L 7240
T X [5) 01,0 L% SPECT W2 3813 % LS REMAAT
7 T, TOMERBIEE S SO, 25612
FMOBALE b R RMHBAZ R T N Eh 50
FEREFAT Y 7 S O TlIi b %  ORtii% TR &
NTwb, £DOQGSHAE~4 versionup Z EA, &l
HIRSEE DR LD I T3 & FH 72 e BERE DN K & L 5T
ENTE7z, PTHHRATD version up THZ H i
TEHTNEREREE L [ Mmirg] &
['motion-frozen JASZ8 T S5 o 1) (AN T {7
MR ] 3 G T = Vo v F 574 =T
v 6N T 7z T8 2 08 X O i it
SPECTIZIEH L72bDTH b, ZDIARFIIL
O E 7 E VN LGRS 720 D Jr o > ML
%7 =) BT 5 HET, ZORHICIESNT
LR ONGEREH & F 23 5. 2 OFTICL D
IR DAL ETL RSN AR A2
(LV dyssynchrony) DOFFHliASHIHEE 72 ) LT
IR (CRT) @S g e R0 iE sl 2 H)  ~a
HENTWE, CRAZHRIZLT—5Th b
HIEFRN AR T INA ) 7 dHl R AR R 2 D TR H il

S S IR R TR IOV 72 CRT # G 0 2k

B th
Hesis)

Wl L MEENTW5SH, 2) motion-frozen :
HH OO IMLFE SPECT Tl L ERIIEFE L o 7 —
7 RMME S N LB 7 — & 251 5729,
DHAENCREK T 2W{E0 [KR7r] AEEhTLlFE
Vo 2O K| BEERLHMEEOIR T2 L
#Z2 5, PRI o SPECT Mif§ o> & CHEAl L
72l TR ] 3%, EORKEEIIRKE D
WHREm LA N7z & s b ohvs, L
2L SRRSO YEE R O W{R D A TIHAK A
7Y NT) A ZADOFEED TR T Wz dBIRE

THICHRTE LR WEEZ LN TS, 22T
@ [motion-frozen | 13 1/CJE 4300 Lo ML 135
A CHHRRBIRAIC LS5 Z L 2R L L
72V 7T INEHWEZETH Y Y bk
L MAENSRER T S KR ] Byt sz
VR 7 W% S I O LT 2 FHME T & 5 &
N7 o 720 BRRAIZIEIEGGEE B B % B IR
WEOBINCET 242 &5 TICHRE ST
TWwh, KYVaA4 vy FEIF—TlZ. ThAH2o
DF LEA I3 5 OB R HIRICBIT 5
IVYTF VA% LR EBROIEMNZ R L TRAL. 4
BOBBWBISTEBRL TV 5 X ) 1R %
HOTWY X720,
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3. cardioBull

USSR
(=) 7 ¥ FBERRY ISR

Nuclear cardiology is a non-invasive test which
provides physiological and functional information
of the coronary arteries. This method, as well as
cardiac echo and multi-detector-row computed
tomography, is widely used for the evaluation of
disease condition, symptom severity, treatment
strategy and prognosis assessment in the diagnosis
of cardiac disease. A Bull's eye map (Polar map), a
display format frequently used in nuclear cardiology,
can show perfusion and calculate washout rates
of the entire left ventricle in two dimensions at
one view. In some cases, however, this map is
inconvenient to evaluate data obtained in multiple
facilities because of different analytical methods
employed in each image processor. “cardioBull”

is software for Windows personal computers and
jointly developed by Kanazawa University and
FUJIFILM RI Pharma Co., Ltd., which can provide
the same quality of bull's eye maps anywhere. It
utilizes short axial images with myocardial single
photon emission computed tomography (SPECT)

and creates a washout map and a subtraction map
based on a pair of data, such as early/delayed and
stress/rest images.The normal database from the
Japanese Society of Nuclear Medicine is installed
in “cardioBull” . An extent map and a severity
map can be created based on the comparison
between data obtained from the normal database
and analyzed data. It is also possible to create your
own original normal database for analysis, if you
accumulate data in your facilities. A severity map
visualizes the disease severity in 5 levels based on
the standard deviation and threshold and evaluates
myocardial blood flow objectively. “cardioBull"
increases versatility and objectivity of bull's eye
maps. It is expected to improve the accuracy of
nuclear cardiology image analysis and contribute
to the diagnosis of heart disease in clinical practice.
Here, I present the analyzed data in the acute
and chronic phases in patients with myocardial
infarction.
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4. Heart Score View

H K

R

(el KA R BE R A 7ERE SRR E > & — S5 )

[B] ORI A X —3 > 7B X O IR R
A A=V ZTEBMRIEEO Y X 7 JFHAGIC
WEREEZHSTWD, L L, fEROHER
WRERA IR 2 22 L FERESERAT O K % R e
L5 —WERoTWD, 2T, DAFILIES &
O A X — ¥ > 7 OERFLIE % H B I 7
M4 % 71 25 2 Heart Score View D3B3 S 7z,
Heart Score View i H AR T —F ¥ 7 7 )V —
THRET L2 HARANIC & B HEHE 7 — & N— 2 %%
HLTVWE, bUbWIES V=T 3R Ta 7 F
L DFBPETD EHMFIT X 2 BUEEHM & i L
MEE 2 AT IO W T O RE L7z [F
3] 50 61 o 5k By DR R T RAT S 2z AR
'Thallium ("TI) B X OLHE '“I- BMIPP
SPECTIZDOWTIIT 24T 5 720 LEAZ R S5
(27 V—7MV. L TASNCHA KT 4 ~IZ

£ % 5 BREOBIEEHI 24TV . summed stress (SSS),
summed rest (SRS), summed difference (SDS) 3
X0 summed BMIPP A2 7 %28 L7z, 227
DFER%E Heart Score View software &R L7zo [k
] WA X A G5 A 3 7 13 Heart Score View &
AL CO'TL: SSS: 1t = 0.934; SDS: r = 0.743
summed BMIPP score: r =0.913) (P <0.001) o
Ta 75 AOFBIMED BIFCTH-72[SSS (r=0.995,
P <0.001, BMIPP summed score (r = 0.995, P
<0.001), [#5iw] Heart Score View software
X B ENTRE RN O B £ OV A 2 —
YZICBWTHMEIZ X BB & B2 A
WHY, POBCHREERLTWS, LoTAR
AT 7' 1 7T DL EIRIIEBIREE B OB W, )
27 @BHMLIZISHTREE E 2 b b,
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5. DIEEMSAEMRER Y 7 b 7 "Heart Risk View"
BT AE) A7 BEOFHIRA

WA HEZ, A L LRk
At H= RE

st Tk BHEL A
H& T, L EEL EHE O JN

ISUUR

(R AR ke PEBREF)

P Te-tetrofosmin  (TE) AR L SPECTIZ 3B} 5
FETFUO 70 ORBBGRAENFEO—BE L THE
i X772 J-ACCESS I BT, LHG LS
WO DT 7 b7 7 T % "Heart Risk
View" DWERR S 7ze S IUSERIFOERAL FAREE
G RIIZARE. Fl. HRBOAMICI YRR S
N5A5, FEEOEH EOREIZOWTOHE 124
2\, ARKGES Tl Heart Risk View 12 & 1) 34D
WO LFEIFEAETERD20% UL L L HE Sz
VA7 BEICHEL T, FRICEET 27122
WA L 720 F8RIE20064E 11 H X 0 20104 4
HF TI2 Y FBEl2 TP "Te-TF &7 0 SPECT % 4
it S N7z BE 1380 A 9 . Heart Risk View (2
L0 ODHRIEAETERAI20% UL & HE X783
ANOBEFE Lo OAZELIZ X 20T, Akt
ARV MEL, AR MEEICED LB %1
U720 F39596 + 356 H O BILEHIR T, 157
Bl &t 23 NOLA XY FEBRDL (OFHiRTE

HEERR27.7%) 0 A XY MEEIZIEA XY NEEISRL .
i - MRS H BEZ RO R o720 QGSIHNT
IZBIF AR 34+ 11% vs36+11%,p=
0.47) % SPECT DML T HFEEE (SSS: 20.2+8.2
vs23.0 £ 10.7,p = 0.45) bWHEHICBWTHEE
RO o7z DFIBMRIEEIC O A EER R
Doz (22% vs 28%, p =0.54) H5, BRI
i SPECT O HAZ 35D & FEiti & AL 72 P M4 7 P Jat
RIZBWT AR METHBIUEERTH -7 (9%
vs38%,p=0.03)o DLEAERI D, BV A THEC
BT, Heart Risk View!Z & 5L AmER
EERLELHIETH o720 4 XY METIEEL
2R 5 S IMATHERIMMEIC L &5 0, LI
WZOBRDBIER %L BTz, T, WEOH
MVER AR S X 0, RIS EET
B o 72 REEAMEE S 7zo A THeart Risk
View D[ LOEZES LR EIZOoOWTHHET 5,
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6. cardioNAVI
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cardioNAVIZ UGG A R 7 MRAIC BT 5 H
S EER 70 7 5 A Th b, WsEICRRlRT
NEHEHIE, AT T b a—), R =,
WA o@It, BEEH SR NIREDIR
Pl EIR, BRI A AT ENRE O US (1
FE. IR BT ofEIR, OERZEL, MK
AT T AL JRFTREER) R 37,
DERHE (EF). AL=ZEAM (EDV). HAfifft—
HYEGIEK (TID) OF ., ML —H—oiEE
s, ZHHICHES, IO T_T 2 LK
i L AN MDY NN M Y NAT DA SN
FM—T =7y I %L T =7 RX=2 ke
HILZITWIZK VODBIRTH 5, KV T+ =
T CTIRENDBRESZTA K94 212X iR
EREAZ SV Y LTy ) v 2 203 EAT
THZELLLSo T ANEOHBEZERL T b,
AT E N HRIERIL R U DS s 2 =
BB AT S5 4 Y R— N SNATTDOE
IMEDAT 2 %0 Bl A a7 1) ¥ 7 (0:1F
W~ 4 FITIAERD) 25130 X7 OEHIALIC LT
72 %SSS. %SRS, %SDS A HBEIFHE S, i
FLERAL, IR AR, HPH, EAEOFEEE,

BRI ORI 71 75 M X > THBFRE
N5, HEIFRSNA-HBIEFHZEET T, LD
Tk B RETH Do F WAL (-)
(£) (+) E3EFETERRTE %, BEEB)IEHHILO:
IEH ~ 5:dyskinesis CA 2 7 L EF. EDV, TID}t
ZANITE Do BT IIEERAIER, A
DLEMZ L, ORI, 72 0RREDSE L ZIIE
Hy BREOELLTH 12D ANIERTRE
W, AREEEIRIAEDAAET 5 L b L HE
A B~EEE TSEBBICFEREha A v O
EHRHTH D, ANFHHIZT— 5 R—=2{bL 3N,
MRZRBERE R P IAIANT IS LB A X b D ATIHE
HED BEEHED. F 7oA~ ) DA He A
B AT LEZIETINTHICOED ) v T
A= FHFIR, pdffbt L Te X — ViRMFIZ X 5
HHEOALA VY =%y PEMFDOWETDH %,
cardioNAVI DI, oty R 1R[] o
VB R IR, XY W-HO3E L Wiy
LD [MKEHICHATH LA THBROEDL S
HBE] 1o TWB I L TH Y HEEoAaHZE
W HDAL T, MEFOEELIZOEDOY
ZhozTEBbils,

—S189—

2011/08/29 14:05:42(



| —o—

252 5551 10l H ARBZ R 2 2l &

R PET/CT

ok

|5 —

(BEFRARNFAEAE  BOHRZER M)

20104F D PRBRESHR B E I L D, ZE CTHE
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FHEL < THERSUE I VAR XA | B
TH b, PETOHMMEDLE 2 55 DIdMoEE
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LOERICHEMTH D, TITWELRIZILTFDG
DEFEDIR . L7 LATE 0 S8R (o0 o
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