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To Finnish Government & People

We would like to express our sincere
appreciation for your warm sympathy and

Kind support concerning the earth-quake
and tsunami in north-east Jap
11, 2011.




Communication
Scandinavia-Japan

PACS meeting
3 times ( 1990-1992)
Scandinavia Japan Radiological Society
Founded in 1985
Workshop since 1993, joint with PACS
Every 2 or 3 years
Next workshop will be held in Tokyo



Mutual Exchange of Young Radiologists
Scandinavia and Japan

1989-1997
8 from Scandinavia to Japan, including
1 Finnish radiologist
1986-2010
33 from Japan to Scandinavia
including 1 to Finland(Turku Univ.Prof. Kormano)



Diagnostic Imaging for lung cancer

“Clinical Application and Research’’

» Three-dimensional software in lung cancer

Lung cancer is the leading cause of
cancer death in Japan since 1998.
Its detection In its early stage is
absolutely necessary. Adenocarcinoma
(ADC) is the predominant subtype.



CT Penetration Rate in Japan

- Highest among the advanced countries

CT: overall mean 13.3 (v.s. Japanese mean 92.6)

overall mean 5.5 (v.s. Japanese mean 35.3)

The numl

per one miIIion|c

Gerard F, et al. Health Affairs 2005; 24: 903-914






We have many chances to detect pulmonary nodules earlier.

Examin

Histological type:
<frequency>
# Adenocarcinoma
# Squamous cell caricinoma
# Small cell carcinoma

# Large cell"carcinoma



ow-dose CT Lung Cancer Screening Guidelines for Pulmonary

Nodule Management in the Japanese Society of CT Screening
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Many clinical studies about GGOs In Asia
“ Adenocarcinoma ™

The size of the central collapse/fibrosis and the percentage of the
bronchioloalveolar carcinoma (BAC) component can be used as

prognostic indicators for small lung adenocarcinomas

The BAC component = GGO on CT

No quantitative definition!!!

No generally accepted method for measuring
the area of GGO.




Outline of custom-developed software

Computer-automated classification according to malignant
degree of the tumor on volumetric CT

Manually surrounding the boundary between the tumor and
normal lung parenchyma with a cursor on every CT slice.

‘ Using threshold selection methods: Metfiod-1 or Method-2

Automatic segmentation of each volume of
GGO, semiconsolidation, and solid part
which are included mn the tumor.

.

Automatic calculation of 3D%solid of the tumor

O Type 6
3D%solid
=71.5

- 3D%solid =35.4

l 3D%solid =0 l 0 <3D%%solid <35.4
\Q ’( \Q ,{ 3D%solid

<71.5

Solitary Solid parts which have air-bronchogram

GGO Semiconsolidation solid part

or are distributed in the punctate shape
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@ g

Type 1 Type 2 Type 3 Type 4




A lung cancer of a 68-year-old woman

Axial

Saglttal

Green area is the highlighted i
boundaries between tumors and Coronal

normal lung parenchyma.




Automatic Analysis of Lung Cancer

e Volume of Tumor 9. 13ml
. (Otsu) ( Kittler)
e % Solid 30. 493 15. 696

e Classification
* Type (1~6) 4 4



Diagnosis of Hepatocellular Carcinoma (HCC)

Imaging Modalities for HCC
1. Ultrasound
(B mode, contrast enhanced US)
2. CT (multi-phasic contrast enhanced MDCT)
3. MRI (Gd-EOB-DTPA enhanced MRI)
4. CTAP: CT during arterial portography
CTHA: CT during hepatic arteriography




Ultrasonography detects a nodule

l

dynamic CT/MRI* «

| ! !

Image of typical Image of atypical .
: ; No lesion
hepatocellular carcinoma hepatocellular carcinoma

HCC is typically Growth in size
defined as a

/Rise in tumor marker level

nodule visualized

as a high signal No Follow-up
intensity area in Tumor diameter >2 cm? at intervals of 3 months

the arterial phase

and as a relatively res No growth in size

low "sn | /disappearance of tumor
Optional examinations

intensity area in CT-angiography v
Liver-specific contrast-enhanced MRI Move to routine surveillance

thﬂ Contrast ultrasonography
Liver tumor biopsy

Definitive diagnosis of hepatocellular carcinoma

l

Hepatocellular carcinoma




HCC is typically defined as a nodule

visualized as a high signal intensity area in the
arterial phase and as a relatively low signal
intensity area in the portal/equilibrium phase.



Contrast enhanced US

Sonazoid™ (perflubutane microbubbles; Diichi Sankyo, Tokyo, Japan)
» 2nd-generation US contrast

» Clinically available only in Japan

» Vascular Imaging and Kupffer Imaging

B-mode image Vascular phase Kupffer phase
17 sec after Sonazoid IV 15 min after Sonazoid IV

Hypervascular HCC is hyper- B Hypo-enhanced at Kupffer
enhanced in the early imagingin the post-

HCC

vascular phase (10-30 s vascular phase (after 10
after Sonazoid IV) min).




HCC
Multiphasic MDCT Gd-EOB-DTPA-enhanced MRI

.
AF

Hepatobiliary
phase




Flat-panel C-arm




Consensus-Based Treatment of HCC

at Osaka University Hospital

Bi-weekly board conference

Radiologists

Patients

Hepatologists Surgeons

!

Treatment algorithm by JSH 2009

Treatment options for HCC

1. Surgery
Resection, Transplantation

2. Needle ablation
Radiofrequency (RFA)
Ethanol injection (PEI)

3. Transcatheter therapy
Chemoembolization (TACE)

Arterial chemoinfusion
(HAIC)

4. Systemic chemotherapy
Sorafenib



Super-selective TACE for localized HCC

® Maximum effect & minimal damage
Concept

® Repeat on demand (residual or recurrence)

® Lipiodol-chemo emulsion + Gelatin particles

Techniques | @ Highly selective microcatheter

® Assist with CTAP/CTHA




New generation beads for TACE

Bland Beads Drug Eluting Beads

~

Embosphere Embozene HepaSphere DC Bead

(Merit) (Celonova) (Merit) (Biocompatibles)
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Combination of TACE & RFA

Why ?

How ?

Aim ?

® Uncertainty to achieve complete coagulation
(>2cm or adjacent to major vessels)

® RFA within 1 week after TACE
® CT guided to target Lipiodol

® To enhance local tumor control
(cooling effect | coagulation volume | )

e e % Im: 4o+
- o et s s
s & DFOV 30.0

Dem
STANDARD o




Reservoir-HAIC for advanced HCC

Why ? ® Major portal vein invasion

How ? ® Radiological implantation of “Reservoir”

® FAIT: INF- o + 5-FU, at least 2 courses

INF-a 5 MU s.c. Days 1,3,5 x 4w
5-FU 300 mg/m?/day i.a. Days 1-5 x 2w

CR/PR (n=40)
1 year: 70.0%
2vyear:52.1%
3vyear:21.3%
4 year : 16.9%
5 year : 13.3%

SD/PD (n=62)
1year: 0%
2 year: 0%

Portal & Hepatic Pre f/u 6 mo N=102, R.R.=39.2%
vein invasion 1yr PFS of responder = 70.0%

Nagano H, et al. Oncology 2011;80(1-2):63-9



Dual-Source CT (SOMATOM Definition Flash)

SIEMENS
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Dual Energy imaging algorithm:
material decomposition

2-material decomposition 3-material decomposition

- bone removal - VNC
- contrast map

lodine

80 kV

Object-2

Object-1

140 kV

140 kV

\
\



Dual Energy Applications
for 2-material decomposition




Case 1 : Acute PTE

2nd CT
5 hours after arrival

1st CT LPBV ; WL=25, WW=55



Case 2 : CTEPH

70 F dyspnea on effort

No thrombus was detected in CE-CT Wedge—shaped defect on
PBV image

Wedge—shaped defect on scintigraphy



Characterization of
Atherosclerotic Plague by MRI

National Cardiovascular Center

83



MPRAGE high signals (arrow) indicates a
soft and hemorrhagic lipid-rich core

MPRAGE Masson trichrome




High-intensity (HI) signals in carotid plaques on T1-
weighted magnetic resonance imaging predict coronary
events in patients with coronary artery disease

p <0.001 by log-rank test
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Risk of ipsilateral ischemia according to
MPRAGE signal intensity and stenosis

of carotid arteries
AJNR 2007;28:287-292, Yamada et al.

MPRAGE
Chigh
Cdlow

1]

[1 [ 1M

0-29% 30-69% 70-99%
Stenosis (NASCET)

“
-
0]

0
c
M
=
(9]

<
o
ey
Gc
(@]
=
]
3
(@]
()
<
()
=
e~
wn

—

S




Automated Segmentation and
Anatomical ldentification of CT Data

Grant-in-aid for Scientific Research, MEXT, Japan
O Computational Anatomy for

Computer-Aided Diagnosis and Ther

Sep 2009 - Mar 2014 i

Fund: $10 million
Principal Investigator: Prof. Hidefumi Kobatake
(Tokyo University of Agriculture & Technology)
Eight core groups

/

f.

cor'e%:oups

http://www.comp-anatomy.org/




Conventional Atlas of Human Anatomy
 Book Atlas 3D Digital Atlas

— Detailed illustrations of — Detailed segmented 3D data of a
typical anatomy specific subject
Atlas of VOXEL-MAN (Univ. HamburgJ
Human F,»_fj@;_ - iy
_ Anatomy S Visible Human __ & - ¢
e AN g e () g,ﬁn}m 1

Manual segmentation
& 3D reconstruction

Frank H. Netter Atlas of Human Anatomy http://www voxel-mande/



Computational Anatomy Atlas

Suitable for reconstruction of individualized atlas from patient 3D data

Atlas Datasets Statistical Atlas

Automated Image Segmentation &
Anatomical Identification




Abdominal CT Segmentation

Original CT Data and Its _
Volume Rendering Fully Automated Segmentation

.




Abdominal CT Segmentation
Accuracy Evaluation: 28 Cases

A novel representation scheme for multi-organ atlas was

Jaccard index =1 when both sensitivity
and specificity are equal to 1.
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Automated Vessel Identification

Fully automated vessel identification by finding vessel branches
between segmented great vessels and organs




Summary

e Fully automated segmentation and anatomical
identification of CT data were demonstrated.

in the abdominal and musculoskeletal
domains has not been reported so far, excepting a
couple of preliminary reports.

plays an important role
for accurate automated segmentation.

e Segmentation accuracy is approaching to a clinically
acceptable level.

 Therefore, it will become clinically useful in near future.



Thank you for your attention
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Time-dependence of Myocardial CT no. Time-dependence of M/L
in Control Study 0 in Control Study

p<0.001

(49) (47) (48) (31)

(39) (24)

(49)

Incremental CT no.

(47) (48)

BN (24)

( ): No.of Segments ( ): No.of Segments

0
0 1st-pass 2 3 4 5 6 0 1st-pass 2 3 4 5 6
Time after the start of contrast injection Time after the start of contrast injection
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CT and MR contrast media
distributes in the extracellular space



AT EZRE) = B0 ERFIRE/ M EFHIRE = ODV/M&EDDV






deposition of amyloid protein and enlargement of
extracellular space
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. CA enhanced
® CA unenhanced -
' m Normal

20 minutes
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Myocarditis,
Takotsubo, Peri-
infarct zone




Mechanism of late gadolinium
enhancement

e VVolume of extracellular space
e Vascularity

e Permeability of contrast medium through the
capillary vessel wall
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AJNR 2007,;28:287-292, Yamada et al.
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