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(57) Abstract: Provided is an image processing apparat-
us for making it possible to enhance work efficiency and
diagnostic accuracy as pertains to valvular disease for
doctors, technicians, and the like. This image processing
apparatus has a storage unit, an identification unit, a cal-
culation unit, and a display unit. The storage unit stores
a three-dimensional image pertaining to the subject's
heart region. The identification unit identifies, by image
processing, a plurality ot heart valves from a vascular re-
gion included in the three-dimensional image. The cal-
culation unit calculates an index value indicative of the
degree of opening/closing of the plurality of heart
valves. The display unit displays the index value.
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EEVWEOHEBEAGWVWEZXRTHOTHNIE, ERD (1) NICLYHEEI L
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e 5BMEIFAMA7 S2RRLAEY., HEIWVEEAEOBMIFHERT7 1.
7 3%ZRABFICKRTT Do IERAOBMEFHEA 7 113, 1.0BDOERD
BAEXFMADI EORAAOEEEZET2HDE LTHEEI N, INHERET
OEMEFMEA 7 3. 1 0HESOEHOEBMZTMAD S 5ORNMAFOE
BEETDHOELT, A, REM2TICLIYREIND, ABHER
HIR NI ARHAE, BER25 2N L TERICIEETRETH D, F/krah2



WO 2013/065155 13 PCT/JP2011/075330

[0045]

[0046]

[0047]

71F, BNAEFMEA7 1 SN THERKFBOMP REKR7 5%, B X5
F73&URTPBEARPOMPRENRT7 72K ~d HE LW, MPREKRT
5. 7713, 3RTEGFLEIRL2 3ICLYERINE, BAZFMAT7 1.
73 E—0¥E (TabE, ATy TS TILEWTRE X Nk mE)
LY %, MPRE]R7 5. 77 LTHRBAESVWERENICEHETE 5 &
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73HDOE=ZATMDEREIC. 2Ty FSEICEVWTHEIN =AM
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KRN —r2: H15 ZAHM27ICLYRTIND BN EFLM
AORTNI—V 257 THTHD, BM15ICRTLIIC. RR/N4—22
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AORTNE -4 %Rl THE, BT TICRTLIIC, R/9—r4
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nd, RxrEl2 71F, R 1 1ICEEINALBMITHMMAZRERITHE
Rrd D, JOBR BAXFEMAE. EROLIICHAT—N—EEHITERR
IndELWV, XEREER, FlAE, BEOTHEELFTHRL, 0. 5EE
FOEEBEVC2EERSOSEBEL AR THD, REEIE, BIFEH25
ZN UL TERICERARETH D, BEXRICEIY I—HIF, ODEAFORRARE
BVWDRKEELZEDELE LTRETZIENTES, k. BFHR25
N L CEBERTOEBIEERIBRIND I ETRR2 71F. BERTEZE
IEL, BEERPRINAFRICKRIIN TV BAEFHME 2R LT
2IERARETH D, BH. "r/NY—r 6 DEBEMEFTMAL. Rr/ ¥y —
Y1 ~50ANICEFISAEETH 2,

KRN —rT7: H20, ZAHM2 7ICLYRTINS BN ELM
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BAEIMA7 1 0LHODOERRES1 05 AEREINS, RnEE103I(C
T, BRI 2BREEDRTE 1 0 9 DMhIC, BEE & WBRIEE DL
D78, BEEHICETSHRAKBEOREFL1 1 1EHRkRINdELW, K1
111, ERORFTY FICEVERINZEDTH>TH LWL, BRI
SEINEZEDTH>THLIWVWL, HEIVWIERBRIITERINIZEDTH >
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BRN\HDEFESNLEERICEHABRZENMN. AFERIMLVERFEINLE
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WTEHAAAZENRY 5, UT. A7y 7S 1 8ILHVWTERIN/LMA %
ERFTMERE MR &ICT 5,

AT7v 7S 18N ThhdEHMEEIB2 9id, FMAEKER1 7 ICFREE
DRENEBAZTHES (RFvFS19) , AFv S 1 9ICHEWTTHEM
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ICREYT 2, ZOHE. LERROERIE. FRIGHEBETH D, DEFR



WO 2013/065155 21 PCT/JP2011/075330

[0070]

[0071]

[0072]

[0073]

ICHE T 2EFRER. LBRNEBRETH D, FTMAERIB1 7 1E RES
n-BREEL EBTHEMNOERICEYMIF 22 &ICL Y. DEFEBNE
RoNFAMAZENRT 5, COFMAZAEKTMEAEFERI EICT B,
ARSI NRAERFEMAE, REFB2 7ICEYRRIND, ZOE. REd
271, AEHFHEMICE TS O0EARBEZFEREEICH LN S —TERR
LTHELIWL, FJL—THRTLTELW, F, RRBB2 713, FEHEHM
MRICEEFN 2 ARGFEEBOBRE E ARFFEEBOBREE OLLEE R
SLTHEWN, TOLKRIE, h53—Tyv TS TIRRIINTELL,

LD &HIC, BEFFAMASMP REIRICESDWTERINDIZENH D
o @2 3iF, ERTMAN 1 7HAMPREBRICEDVWTERINDIFGEICH
[F5AENAMAORRAZTITRTHD, M2 3T &HIC. FRAEL2
7. A—OWEICEAYT2MP REEREAEKTMAT 17 &2 RTERR
THERV, MADMEIF., T—HICLYBEERB25 %20 L TERICERED
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Document 1 (JP 2011-130825 A (Hitachi Aloka Medical, Ltd.) 07 July
2011 (07.07.2011), paragraphs [0019] to [0020], [0038], [0047] and [0063])
discloses an image processor wherein, in measuring the left ventricle,
right ventricle, etc. of the heart, a cardiac valve is specified by image
processing of a three-dimensional image relating to the cardiac area
and a graph indicating temporal change in the volume of the valve upstream
area of the aforesaid cardiacvalve is displayedon a display. It appears
that the temporal change in the volume of the valve upstream area stands
for temporal change in the opening/closing level of the aforesaid cardiac
valve. Theapplicationof theprocessinginthe aforesaid image processor
to various kinds of cardiac valves, for example, the aortic valve can
be properly performed by a person skilled in the art. Accordingly, the
inventions of claims 1-2 do not make a contribution over the prior art
in the light of the disclosure by document 1 and, therefore, have no
special technical feature. Thus, neither the same nor corresponding
special technical feature can be found among the inventions of claims
1-11. Such being the case, the present international application does
not comply with the requirement of unity of invention.

Claims of the present case have the following five invention groups.

(Invention group 1) Inventions of claims 1-2:
Displaying an index value, saidvalue standing for the opening/closing
level of a cardiac valve, for each of different parts of the heart.

(Invention group 2) Invention of claim 3:

Displaying a schematic valve image which schematically shows the shape
of a cardiac valve and shows the opening/closing level of the cardiac
valve depending on luminance or color variation.

(Invention group 3) Inventions of claims 4-9:

Forming a schematic valve image which schematically shows the shape
of a cardiac valve, and a color image which shows the opening/closing
level of the cardiac valve in color.

(Invention group 4) Invention of claim 10:

Forming a color image showing the presence/absence of valve pixels,
that are searched for along a definite direction from a section
intersecting a vascular area, in color.

(Invention group 5) Invention of claim 11:

Displaying a cardiac valve that is superimposed and positioned on
a schematicvalve image, said schematic valve image schematically showing
the shape of the cardiac valve.
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