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Case Age Gender Diagnosis Findings Operation
MR-1 75 Female Mitral regurgitation P2-P3 prolapse MVP
Severe MR
MR-2 70 Male Mitral regurgitation, Extended P2 prolapse MVP
Healed infected endocarditis Severe MR
MS-1 81 Female Mitral stenosis, MV-PG : 8.5 mmHg MVR,
Tricuspid regurgitation, Af MVA: 1.2 cm? TAP, LAA closure
TAA-1 77 Male Thoracic artery aneurysm Descending aorta TEVAR
62 X 45 mm
DCRV-1 67 Female Double-chambered right ventricle, RVOT-PG : 69 mmHg RVOT repair,

ASD

ASD direct closure

Af, atrial fibrillation; ASD, atrial septal defect; LAA, left atrial appendage; MVA, mitral valve area; MVP, mitral valve plasty; MVR, mitral valve replacement;
PG, pressure gradient; RVOT, right ventricular outflow tract; TAP, tricuspid annuloplasty; TEVAR, thoracic endovascular aortic repair.

1 One of the CT images of mitral valve prolapse ( 1)
The image border should be clear enough for “surface rendering” process to
make accurate 3D data. A rectangle ([J) is ROL

DY, 1 mm BFEO WG % M L7z,

2) TN (K1)

W7 — & OWEIZ AT IRREZEHOY 7 by =T
L, 2~ ¥ 2—%IXMacBook Pro (Apple Inc.) % fii
H L7,

% 3", OsiriX MD (Pixmeo SARL) T## L 72DICOM
T—F i AhhATE, CTEHIED Y ) — AL UER AT
A AFEPH (RO BWJiH) BEOKEAT A ATOLELRH
B (A ALGO#HF) % o, B.GHIBROI (region of
interest) & L CakE L 720 3DMLED X = 2 — 5 surface
renderingZ &M L, STLIEXD 7 7 A VT3D7T— % %{E
L7225, DM —% (BUF, in7— %) &S &R O
7—% (out7—%), LEIIE L THKILKED T — %
(cale7—%) %4r&] L CHJI L7z, Surface rendering DR

DOBMEI, inT— % TlE250~350 HUDE THE L, out
T—%Tld—100~-200 HUDME & L7z, IEMEIZIX, out
7= Z LIRS Tl 2 < ks & I o B % 3%
HLTWDH, REOIER CTINEPBIENRICRLH0
7L, METHLER WD, MARLZERZ 5T &
I IR B E 2 B U720 MR AR AR & Bk
BYIRIIE B T, in 7T — Z ITEH T A2 BEASCTHE O & W
FIKALRE 2 & F 2wz, BfE% 750~ 1,000 HU & L7z
HIRALHED DT — 5 AR L 7=,

WIS, W L7STLEROT— % 2fEL, /1 XDk
KRR ORRE, BRI TOA v M &fTo7. 7,
MeshLab (Italian National Research Council) Zfiffl L Cin
T =8 OERN T bV ENPENELT, outT—F LA L,
P Z 2 S U TsmoothingL # % 38 il L 720 & 12,
MeshMixer (Autodesk Inc.) Z i LT, / £ AR LI —D
Bpds, NELIO O, WEZBRELLTWHHTO A v
M7, 3D Y Y THAWRER T — 5 & LT

B, MABRREOBISA,»S, £V 7 b7 TIIHIC
Ay PT— 7 IZEHRTERWIREBE LT L 72,

3) 3D U VY TDER (F2)

ARG (fused deposition modeling: FDM) 5 %, (2 1]
% ¥’ L 72 Up Plus (Beijing Tiertime Technology Co., Ltd.)
LY NVLUTHER L. T 72, MRS RS 1 5]
TDLP (digital light processing) 773 /221 ¢ Scoovo MA10
(TE—#RXE) 12272 MEEDIT- 720
4. f& R

MR-1 DV ARE 7V (M2, 3) T, fIEFHROP2O—
5 PR DA H AR MR R 2RO 7z, ELL 7257
BEVAKETNVCTEHRIL-EZ A, P3OHRT16 mm, 7
DENMZEEM T 10 mm T o 72 MATOREE LT T —
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Model name Corporation Type Material Pitch / Time Weight / Cost
UP Plus Tiertime Technology = FDM ABS 0.15mm / 7 hrs 50g /370 yen
Scoovo MA10 Abee DLP Rubber-like 0.05mm / 9 hrs 50 g /1,750 yen

7£1) Pitch i, 3D 7Y Y ¥ ORBHDIE LS TH 5,

i1:2) Pitch/Time, Weight/Costi, MR-1DHNMISEMN 7 — & OERICE L2l TH %,

713) Time, Weight, Cost|3#&HftiT, KOS R — ML &L, CostidMF DA EFIR L 720
H4) ERE— FoEY, BHOMKMEELR ECHIEDLL LD H D,

2 Case: MR-1 (systole)
A, B) Mitral valve prolapse () moving in a patient’s body is reproduced as a 3D heart model.
C) Rubber-like material is soft and easy to cut with scissors, and also transparent to identify inner structures.

AML, anterior mitral leaflet; AV, aortic valve; LA, left atrium; LV, left ventricle; LVOT, left ventricular outflow tract; PM, papillary
muscle; PML, posterior mitral leaflet.

3 Case:MR1
A) The 3D heart model in an operation room before MVP. Prolapse of P2-P3
leaflets is touchable.

B) The image of 3D transesophageal echocardiography shows almost the same
shape of mitral valve prolapse.

C) An operator experienced “déjavu” during the surgery.
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RIRAL~A2 DWEE % GBO T 7z, it ik, P2~P3
DML E WL LR 2 R0, 2OFEIEH20 mm TH -
720

MS-1 DVARE TV TIE, WRZSGETEOR A & A3 & P3IC
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W% 552 THY, CTORESMFEORBEILZND
EThb,

BIRTI, HMAHLICDICOM 7 — % 5 SRR 2 4KHH$
LDV TH B, TOTHIICTORESEMLDOR
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FTUE, ORI 7 AL O 3R R N IE O TLIREHI I A
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Cranial >

4 Case : MR-2 (systole)
A) Mitral prolapse extends from P2 to P3 leaflet. There is a virtual defect at Al leaflet (&) .
B) By using a 3D mitral model, it is possible to measure height of leaflet, size of annulus, length of tendon and so on. The

height of P2 prolapse is 20 mm in this case.

< Caudal

Cranial >

N THe3 44535 20154

XI5 Case: DCRV-1 (diastole)

A) An image of contrast CT in systole. It is difficult to
understand the anatomical structure of the stenosis (%) .

B) 3D data is made from CT images by using surface
rendering technique.

C) The stenosis between pulmonary artery (PA) and
right ventricle (RV) consists of SMT/moderator band
(&), SPT (W), and supraventricular crest (@) .

TV, tricuspid valve; VS, valsalva sinus.

6 Case:DCRV-1

A) Surgical view through the incision on pulmonary
trunk, just before resecting muscular bundles.

B) The 3D heart model from the same point of view.
Obstructive structures, SMT (o ), SPT ( @ ) and
supraventricular crest (4) can be observed at RVOT.

Ao, aorta; PA, pulmonary artery; RV, right ventricle.
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1. FDM (fused deposition modeling, Z\AfRREEHE) F3k;
T4 TAY NERRIROT T AT 4 v 7 % 260CHi#2
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FEC, ZH ORISR TR L VREA LR~
MAIZEDHZOND, ERHEIZIOFKR— M 2Bk
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2. DLP (digital light processing) /7 Z\,
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