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We investigated the risk of recanalization in 6 patients with visceral
aneurysm embolization using coil packing. Blood flow simulations were performed using anatomically
realistic vessel geometry created from the patient®"s CT images. A porous media model that
represented flow 1n the embolized aneurysmal region was employed. Stagnant volume ratio (SVR) was
used to quantify the flow stagnation within the aneurysm. SVR was elevated, with increased packing
density (PD), in all patients. In the patient with recanalization, the rate of increase in SVR for
PD < 20% was smaller than that in the other five other patients, and the SVR for the actual PD was
the lowest. In the 5 patients without recanalization, the SVR for the actual PD was greater than 80%

at Reynolds number of 300. The result suggests that our blood flow simulations focusing on SVR
would be useful to determine the clinical endpoint, the optimum individualized PD and to optimize
postoperative follow-up of visceral aneurysms.



¥ X c—19, F—19—1, Zz—19 (#:m)

1. WFABRBYPIDOE R
V\?HJEX@JHJ’U" %, MEREENRSC EAG ISR, B EIRZR & RENRD & Zrils UM Sl | 2 3 2 g

WZAELIEIRE CTH D, MFEOBEFRMRES T UV a—2Ek (CT) 72 OG22k Ot
ALY, EEROWNIRERIE 2 LAAT L 0 B R S0 < e o fo. NIRENIRE I TR O Mg )
HDHZEMND, EE 2em TIRBM ARG O, 7 IXEL 3em LU EO L O RIFE#EICE 72 5.
M TR, IRREECEVIGERIIE D20, —BIRIREIEIC > T s,

PNIEREN RIS |2 kh3 5 i 48 N ZER: 71X, packing {£& isolation YEIZ KB 415 . Packing {4 TlIH)
WREENIZ 2 A NV 7g E DFERYE % FIE L, isolation 15 TIXENIEE DA K ONRHIME % 85
5. MAEIRIZ XV packing 14 & isolation {EZ FH T2 FEE B HWHAL TV 5. Packing 1 Tl
BN O M A MERF C &, isolation ¥£ & Ebl U CHRAMMRRS D I AL Z LIT < V. —J5 T, packing
BIZIIFERRBEO U RN ES. 370bb, a4 VOERSCEHN (coil compactlon) BLO=A11
MOARF 7372 ARTERIC K0, 28k LB NI RS e S L 5. FBEE, Bk o
PERPHEHDIRIRNZ 72 273, ZDOBEIL 6.1~49% & @E SN TED, ﬁiﬁai (packing density;
PD) DAL OBFEMENEM SN TS, —F5T, PIBENREOZERITIC ST 5 R 72 PD X
FEFSITERE STV RV, NIRENRE L2 LWRE (BR#EIX 0.01~1%) TH Y,
PIBEEDAIRIEE O T BEE O @\ O BN RIEE D ZE ke T isolation {ENMTHOID T ENRE N L —
EEZLND. A NEO MRS, PR < M8 NIERONR MR S E 5721 EHE
T 2. Virchow triad [ZED &, A VI OFALOIERT AN FEM R DTN O k(L D2 EAL OFET
b5 & T ITHER LT,

IO TIE, BRI DIERL, 1A, ROV 2 7 3HZHB T 28 ERAE S I 2 b— 3
> (computational fluid dynamics; CFD) OF MR XT3, CFD i3, Iﬁl“@’lj‘ﬂ"“)?%%ﬂﬁﬁ
TP 2 BE E A O MR 2 vIREIC 3 5. WIRENRIIKENRIC e Tl &SN B 5
EH0ENKREL, NGO BOEE RO TWS 2D, CFD | iﬂﬂﬂﬁﬁﬁﬁﬁr NP0
FERRIGIROMBNL ) 2 7 3L & L TRE RAREME 2 A LT 5. B ZEMRICI 1T % CFD @
uﬁﬁ\ D 1O, ERREMNOMEEE Th 5. BIINEN THEAG 9 24 Va2 B FICHELT 5 2

X, BEREO A N ERKBICEMES 5. Otani HiX, A VERBIRENOMEEZ, ZIL
BRZ BT AL e LTET MEL, aA VIEROIERNED 2 A L PD 721F Tre B
WICBEFT D2 2R LI

2. HIEEDOEB
ARFFE T, WIRENREIERRE OFBE Y A7 Z MATEREDOB S BE L. BE A OImE
FERIZK T D1y 2 = b—3 3 U &2ITV, 6 ADEFE % retrospective ([ZFFL7c. 2 A /LT
Ee Sh-#RE %2, 2AEMKRTT V2RV TEIL, BENORNOERICER L, B
W27 L 7.

3. FREDOFE

X BE

2015 4 1 A5 2022 4F 6 H OWIR T, MBe CERINT &2 5T S 7= NIRENRE 5 130 Ao 5 6
6 Bill%, FEMEBEIRIEIC ) LT packing V51T X 5 I8 & i T Sz, BE OFEFEIT 65 % T,
B2 AN, &4 N Thote., £ 1ICEIREOMESCKE X, ERioHik, PD, B/
IFEF LD,
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Case N Packing Stagnant volume

Age Sex  Aneurysm site Size [mm] Embolization method |, ) . o Recanalization
number ’ density [%] ratio [%]
1 80 M Proper hepatic 18.0X18.4% 15.0 P 160 568 y (within 6
artery month)

2 41 F Splenic artery  17.8 X 13.4%X13.0 Packing + Ol.ltﬂqw 18.5 87 n
vessel embolization

3 63 M Rightrenal artery 8.4%16.3%X8.7 Packing 333 839 n

4 57 F  Leftrenal artery 15.1%15.4%20.8 Packing 21.6 88.8 n

5 73 F Rightrenal artery 19.4X13.4%13.1 Packing 33.7 93.8 n

6 74 F Leftrenalatery 147x91x11 L acking +outflow 26.6 983 n
vessel embolization
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1. Streamlines in the visceral artery aneurysm
before and after embolization for Re = 300.
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2. Stagnation volume ratio (SVR) with packing
density (PD) variation for (A) Re =300, (B) 500, and
(C) 700. The square on the SVR-PD curve for each
patient represents the SVR at the current PD. For
patient 1, the triangle on the SVR-PD curve represents
the SVR after additional embolization.
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