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Difficulties in withdrawing a stent delivery system using Mo. Ma Ultra: case report
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@Abstract@®
Objective: Mo. Ma Ultra (Mo. Ma) is used during carotid artery stenting (CAS) and, in two cases, we
experienced difficulties withdrawing the stent delivery system. Here we report the mechanism and
procedures that should be performed for safe withdrawal of the system.
Case presentation: Representative case 1: An 8l-year-old male patient with symptomatic carotid stenosis
who underwent CAS using Mo. Ma. During the operation, we encountered issues with withdrawing the
stent delivery system.
Conclusion: The cause of difficulties in withdrawing the stent delivery system in CAS using Mo. Ma is
the stent tip getting caught in the outlet port of Mo. Ma. The stent system can be safely withdrawn by
resheathing the outer sheath of a Precise stent accurately.
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Spider FX (ev3 Covidien, Irvine, CA, USA) #%9 CIZf#

w5 HSNTwa, —F, ZRSEMMEPD &4 B

FHER A 7 >~ b EM (carotid artery stenting ;
CAS) ZZA\ATH 7212, & F & F 7 embolic
protection device (EPD) 7Y S LT 5. FAETIE,
1) $kezz il o NEHBIR (internal carotid artery ;
ICA) 22N )v— ¥ % i § 5 distal balloon protection:
Carotid Guardwire PS (Medtronic, Minneapolis, MN,
USA), 2) $RAERMEMOICAIZT 4V —%FiET 5
distal filter protection: AngioGuard RX (Cordis
Endovascular, Johnson & Johnson, Miami, FL, USA),
FilterWire EZ (Boston Scientific, Natick, MA, USA),
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¥FHBENNR (common carotid artery ; CCA) & 4} 3HEN IR
(external carotid artery ; ECA) &S0V — > CTH%EL,
I3 % 455 S8 C  (flow blockade) #2844 % Fli <" Mo.
Ma Ultra (Medtronic) 2¥RFG#E I & 72 - 7.

LR TH CASKFICARMBAYIZEH L Twv 525 Mo.
Ma Ultra (LAF, Mo. Ma) AW 5 BB NT, 9
L 26ICAT ¥ MNRER, ATV RTUN) =T AT A
MRCCAHFDT —F ¥ 7 F v ¥ A NVHOR—F (LT,
HEOR= ) 1Z5lop ), AT FFUN) =T AT
L OB HER: L7 2 REER L 72, 22T, TOiF
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Fig. 1 Casel
Left common carotid angiogram (lateral view) shows internal carotid artery (ICA) stenosis with ulceration.

Ma) after carotid artery stenting (CAS) with a Carotid Guardwire protection system.
Intraoperative image (AP view) shows inflation of the proximal balloon and the rotation of the neck in order to
change the run of the carotid artery. After resheathing, the stent delivery system is completely withdrawn.

A:
B : Intraoperative image (anteroposterior; AP view) shows a stent delivery system getting caught in Mo. Ma Ultra (Mo.
C:
D:

Left common carotid angiogram (lateral view) shows the improvement of ICA stenosis after CAS.

EAT Y MHERICAT Y FTINY =Y AT BELGE
IS % 7201247 9 NE FHATO W TGS L 72D TH
HT%.

TEBIER

1. EFI 1

2E 8%, B

WRE A Lo LN Z# ) Bd 72k L7z 2
%, FeAERNFHBIIR G AR AE % iR 72 7290 UFHI M &
L, CAS HRYT 20124 12 HICT AR L 7-.

BUAERE © IR SHE, (OmigE.

BEfRFTR  FHBEIR T 2 — AT, ECST % (European
Carotid Surgery Trial : ECST) 79%, Peak Systolic
Velocity (PSV) 320 cm/sec & &8z % 388, 75—
2 I EHEETH o 72, FHEB MRI (black blood image) T
%, T15RFAE B X O° Time of Flight (TOF) ¥ TE1fE
5 T dh o 72 L E Bk % AL T /2 ICA 2 North
American Symptomatic Carotid Endarterectomy Trial
(NASCET) 2 85% D iskzz 278, € DmhiificA
B % 972 (Fig. 1A). Single photon emission
computed tomography (SPECT) #MArTid, A KIKE
BRI ZHRE IR T 2 32072 (Ui dArh 2

No7).
MEREER : S T2, 9Fr long sheath %45 K BEE)
RICHEA L7z, A28 5000 Ay %2 4 ¥ 5 L,
activated clotting time (ACT) #%300 #LL EIZHER L 72
L EMERR L7zt SFragWi s 7 —7 v OKeM (1 7
v 7 A, KW %/ ECANFHEEL 0035 4 > F 300
cm long guide wire stiff type (7 VE, HHD) (ZE#LL,
wire exchange method T Mo. Ma # #& L 7-. /£ ECA
\ZRAE L 72 distal balloon % inflation L CHZHBIIRIRE %
1T\, 72 ECA 25522 ER SN TW5A 2 L 2R L7
KIZ, CCA I proximal balloon % inflation L72%%, @
- {0 RFEBIREGE % 17\, ICA O I HE A3 L,
proximal protection 2SN L7z 2 & MR L7, T D,
FERDZALIZFRD T, JRIMISK$ % tolerance & V) & ¥
Wr L 7z. Distal & proximal @ i J5 @ balloon % inflation
L7-% %, Carotid Guardwire PS (LL'F, Carotid
Guardwire) & PV 0014 intravascular ultra sound (IVUS)
catheter (Volcano, San Diego, CA, USA) % k%2 #E 0 i
AACEEE L7 Tofkiiifz 20 mLIE5IL, §XTO
balloon % deflation L, IVUS #fE# Jitif7 L7z

Z D, Carotid Guardwire T ICA %, Mo. Ma T ECA
L FHEIT-o 72, HidkE% Sterling 35 X 40 mm
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(Boston Scientific) 6 & JE, 308 TIFw, 275 ¥ Mg
Precise 9 X 40 mm (Cordis Endovascular) % %4i& L 7z.
AT Y IMDTIN) =Y AT AEBRFEL L) & L7
ATV MM YF=2 %7 bOF v T Mo. Ma DHILTR
— MZHloH D, RA—=XETERh -7 (Fig.
1B). ZZCHFZME - # - JHfhzE20,
proximal balloon % inflation/deflation L 72434k T & 7
Mo 7z kiR, Precise D7 7 ¥ — ¥ — A RFEFIZ) ¥
—A (A7 v MRERK, ATV ETFIN) =Y AT LD
T F v THRT I = —=ANWTHI L) THZ L
WZE0EET A ETE (Fig. 10).

Aviator 4 x 30 mm (Cordis Endovascular) 10 &E,
5B CRIRE T L7z, 0k, WilHAT—7 1T
MK % 60 mL WL, W5 L 72 M MNIC debris A3FTE
LTWhWwZ & &4 L72. Mo. Ma proximal balloon %
O inflation X, 20 mL DI 2 W5 | L7245 Carotid
Guardwire balloon % deflation L 7z. ZDIRETZ 51
M % 60 mL W5 L, Mo. Ma @ distal balloon, proximal
balloon MJIEIZ balloon % deflation L7z, /% CCA #ii%
T, WETSOIIRARIFTH L 2 L 2R L7z (Fig.
1D). IVUS % ftifr L, BENF W & 2R L 7.
Carotid Guardwire Z#Z L, Mo. Ma % stent |Z5] - %
POV E MR L R OEEIHE LTFHERT L
7z.

RIRE - IRIRIER S e o 7228, b & 0 AT %
R, Al (dopamine) DFGAZ & IfiLEMERE %
o7z M HO MRIMATRE % <, 6 13 HiRIZE
PR 7o 72,

2. fEHl 2

BE 63K, B

IRFRIE © 2008 AF (2 At R C MEsie Mg /e R SHBD IR AR %2 % 48
s, SRCHBIRT o — M2 W CREEZ BIg L
Tz, MEETH - 7205, RERFIITIRZ2 OHEST % 528
72728, 20124 12 A2 CAS HICTAREL 72,

BRAERE © i, JRE 5.

EEFTR : BBk 2 — AT, 72 ICA RIS AKX
L& BT 2t 9 ECST #: 83%, NASCET i 73% @
7z, PSV 398 cm/sec & M EDILHE L RO, 7T
— 73K - M ECTH o 7. I MRI (black blood
image) Ti&, T1M#ETRIES, TOF THEESTH
o7z, BRI C/ ICA 12 NASCET #: 804% @
kA B R 7- (Fig. 2A). SPECT MidrCTld, ik
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RRME IS o727 <, ETHRE D BIFCTh - 7-.
B MEPIAER - HFTEEE T2 9Fr long sheath % 45 A
BRICHE L, JFERI1 & FA£IC wire exchange method
T Mo. Ma system % #%8& L 72. ECA 2353 L 72 distal
balloon % inflation L C #& ZH &l Ik #% 52 % 17 \», superior
thyroid artery 233 2124 E N5 DAL, A ECA %
CCA 25 DG BENRAFEI SN TV W L 2R L
72. RIZ CCA #Hl® proximal balloon % inflation L7274,
Wo ) L RFHBIRI R 2 17 > 72, ICA DIMLTEAME L,
proximal protection 28%. L7z 2 & #RER L. SO,
MHFEIR D ZALIZFRO T, RIMISK T 5 tolerance & 1
L CH]WF L 72, Distal & proximal @ Wi 75 @ balloon %
inflation & ¥ 72 £ %, Carotid Guardwire & PV 0014
IVUS catheter & SRZ2EREAAZFHE L 72, £ DORIMIE %
60 mL W 5| L, proximal balloon % deflation L, IVUS
zZhfr L7z

Carotid Guardwire TICA %, Mo. Ma TECA %
balloon TH#WF L, FH%E17-7- (Fig. 2B). HiiLk%
Sterling 35 x 40 mm (6 5JE, 108) Tirw, A7~
M3 Precise 10 X 40 mm ZHE L7z, A7 ¥ bOTY
IN) =Y AT K ERFTL LD & L72AS, Precise A7
FDA Y F =% 7 bOF v TH Mo. Ma OHIIHR— b
WZHo20 0, FERI 1 L2 FRCIETE R ko7
(Fig. 2C). JEf 1 & AfR R FH AT o 72 ETE T,
T == ARMEIC) V= AL TKET S ENT
&7

Z D%, Aviator 45 X 20 mm (10 5E, 2#) T
WERZ AT L7z, W5 DA 57— 7 )V T % 60 mL W%
FIL, W5 L7z debris 2SFFEL TWaaWnWZ &
ZHEFR L 72. Mo. Ma proximal balloon % J§F inflation X
4, proximal protection %47 TH 5, Carotid Guardwire
® balloon % deflation L7z. ZOIREETX S ICILHE % 60
mL W51 L, Mo. Ma @ distal balloon, proximal balloon
DAL balloon % deflation L7z, A FSFHBIIRIG AL %
1T, AR ONIRS B CH S Z L 2R L7 (Fig.
2D). IVUST R # 2 7% I & % ff 5% L, Carotid
Guardwire Z4k7: L, stent 12523025 W2 & ZffER2
L7350 Mo. Ma ZHE|ZHRE L FREK T L7
MTRARE - I IS8 Z <, T H © MRI B AE 0
diffusion weighted image (DWI) TERIBHIEICIROE
B2 RO 7275, MR AR R 2207, mk
4 HERIZEEPLRRE L 72



Adachi H, et al

Fig. 2 Case 2
A : Left common carotid angiogram (lateral view) shows severe ICA stenosis.

B : Intraoperative image (lateral view) shows a Mo. Ma with a Carotid Guardwire protection system.
C : Intraoperative image (AP view) shows a stent delivery system caught in Mo. Ma.

D : Left common carotid angiogram (lateral view) shows the improvement of ICA stenosis after CAS.

z =B

CASfirh o figEfe 2 B CHik e LTiThhiTw b
proximal protection ¥ 1, Parodi {2 X 0 2000 4 12 flow
reversal & LT Sz Y. Zo g, CCA &
ECA Z\Vv— Y THZELR, AATA YT hT—T
Ve KBEEIRE 7 4 V7 —CTAH-LCEREL, Bk — 5k
BIOEELZIZ X ) ICA 55 CCA ~NDOHFEFEAEIER L, 5%
22 A AL O FERREE BEE & B T, flow
reversal £ & 5bNb. —Ji, Mo. MaiE, ECA PHZEH
IN— b CCA MERNNV— Y EDHA T4 ¥ 7
T—TVH—ELTEY, W3 —>TCCA, ECA
FHEIELIEICIDICADRN Z 5 & T
protection 179 . BRI OEEE%FIH L TICA @
W% SE W X85 i Tld e\ w/z®, flow blockade #:
EIFENTWA. N5 proximal protection 4, /¥
W= BFE 72137 4 vy —BO@EMEPD E R0, 7
INA R DSFRAERZE % a9 B 1T L2 protection 2SBAMR T
&, CAS FH o4& BE TR ERZ CZ LATREIC
B ED D 5.

2010 4F 12 #t 5 X v 72 ARMOUR trial (Proximal

Protection with the MO. MA Device During Carotid
Stenting) 1%, Mo. Ma #H\»% CAS ®3EF » ¥ L t%
it s A [F] i I & SRR T, MBS 50% DL b, e
Mgz 80% LA E @ carotid endarterectomy (CEA) high
risk FEFIZ MG & LT, 7 A A 20 fif%, F—u w35
MaRX DFEF 25 ik h & 225 FEBIAVEGR S I, R T D
M7z KERIZIE 66.7%, MIEMIENZED 849% T, T
FORINE946% o7z —KRLY FRA VM, A
% 30 H LN iz, (DAifiZERL L OBEC T, %
18% (Major stroke 09%, Minor stroke 09%), % T
09% DE=FN27% TH o727V,

2012 4F 12 #t #5 X 7L 72 PROFI Study (Prevention of
Cerebral Embolization by Proximal Balloon Occlusion
Compared to Filter Protection During Carotid Artery
Stenting) Ti, CAS # MRI L HGEF 5 (DWI) @
BE 7 EIE %, Mo. Ma & filter protection % %
CAS ® 7 ¥ & ALHBGERER CRET L7z, AR%25E 60% LA
sk, 80% VL O MHEGEESRAE (RS 4 i
62 Bl CAS 238k S, MAEZS I Mo. Ma #f & filter #F
D 2HITIRD 437 T b, Mo, Ma B, &fiftio> EPD
P A 2 & R BT SNz i MRIO
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DWI &3 5 HH3=81E Mo. Ma #f 45.2%, filter i 871% &,
MEF WA EZEZ%2 D o> TMo. Malf T A - 72
(p=0001). 30 HLAM DA, (LFifiZEs X UL D
A XY MEAEFRIE, Mo Ma B 0%, filter #f 32% TdH -
75, MRECHEHA A AR Lo T, T ORR
M5, CAS JEf T Mo. Ma O ZERESBHE DT Fizh
&, kD filter # 4 7D EPD 125> T ia\nWEEzZ 5
N 729, % 72 Bersin b |, Proximal protection system
DWW T Mo. Ma#x fli ] L 72250F%E, 1t ® Proximal
protection device T& % GORE & L 72 1 WfZEd 2397
JEBID A 5 @Mt 24T o 72, ZOFEH, itk 30 H LA D
I B H 171%, o0 B ZE 0.02%, FELH04% TH D,
Proximal protection system % H\>7z CAS D iif&iL, il
D% A4 7D EPD % FARIZH 72 CAS DRI RS
STWhEWZ Ea#Hi L7z 7.

CO XTI Mo MaldFAH% EPD L& 2 65575
MER D H 5. 80-90% DIERIT flow blockade H37EH 3
HEEZLNTWSD, ECA-CCAHDONN)V—T
ECA Ok ZETE o7& &%, ECA 205 ICA
NOMATHEDMTEAFEAE L, mhrgErke % B 22 Wil gtk
BhHbH. ZOlzdFA1E, CCA & ECA #PH%ER, 1
TAYITNT—=TAhHW- L) EEERIEZEAL, %
FRIDSTHENT IR LT 5%, ICA NEfF RIS
L, ICADHECANMIRT 2% MERL T 5.
[CA ~ONEATHEDIMGEA D B E1%, NV —r F721d7
ANE—OBERMBEPDNOEHE, HLiiFIhsn
EPD & Mo. Ma & Dt %47 > T\ 5.

P4 DltigkTlE, Mo. Ma & H W 7= 5 EF D ) 5
26T, A7 ¥ MNHER ATV FFUN) =V AT A
DO HEEE 22572 261 H, AT FTFYNY) —
AT KD — A1 —%H Mo. Ma DR — FThl-
P LEFTH-72 (Fig. 1B, 2C). FTFATFv + %
TIE—=AN=D) =L DAL &) & LA
BT &S, A4 T4 ¥ 7 HhT—T VI — » CTRE
ENTBYVERTIENTELRNW D, CCAHD/NIV
— v % inflation/deflation L7210, FHiF % B3 & TH
BIROEITEZZALSETHIRTE B ofz. £2T
TIE—=AUN=D) V=A%) HEL, ATV MFY
N =Y AT AR SE, ) = APHEIITb N
CLEMRTAERINT S ZENTE (Fig. 10).

AR L 72, A7 ¥ M~ — 71— Mo. Ma O
HR— b TOB 20D 1220 T, A2V THEEL
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7o, TORER, ATV MRER) V- ARTICAT Vb
FUN) =Y AT 2%RBINL LS &£55L (Fig 3A),
T~ —H =R = MIB o) RT VI EHb
o7z (Fig. 3B). ZD5[oh00) Z2Fi {7zdicix, A
7 v MRiE% (Fig. 3C), 799 =AY N—=D1) ¥ —A
BT, i — A= Ty — A - DM & B
ARSI ETBLLENDH S (Fig. 3D). 2ok, )
Vo ATELIH)ICHATHMHEIZY Y —A S TED
T, ==L T Yy — =AML, 2
NOHOR = MIB oD b T DD 5D THEEEET
% (Fig. 4A). A7 ¥ b FUNY =Y AT LA ORGE L,
T~ — A —=DT 77— X N—= P TE L WRAL
FH B2, VY —ALz0b ) THERIILH~—
H—e Ty == AMICHEBAE LD 0 5.
T2 OFHNI YT 5 L Bbhiz HEIC) v —
AT H7z0ICIE, VY —ATELRWRSL v N e#ET A7
DIZTINY) =Y AT LA xR 34, G~ ——%7
78— — AHEFITHGH L, BB &= U &
T HUEMNH 5 (Fig. 4B).

F72, HOKR—- 1o &) ICAHITZ% < (Fig. 40),
ECAMIIZHWTWAEGES AT Y FTFUNY) =Y AT
AHOR— MZHloh )R 9 < &5 (Fig. 4D).
ICA 29 AR — Mol &g, 1EHER T proximal
N — 3 (CCAHI) I2hHbTaFI—~—h—
NV FTHERT A2 EMNTE A, ST 2RI, W
b MR — b ol & 28 ECA flliZInTB Y, A7~
t OFEEASHITR — MZH o2 ) R WIRREICH - 72
L&z b

Do X9z, HebiRofEEL s 2, A
TV bTFUNY =T AT AORINKNEEDAE T, M2
EIZE D A7 > bR Mo. Ma 7 EO#HOMIE, 79—
7 RMARDWEREZ X 2 FERNEEBREDTEE 7 EH KR H
WO BB HENEA D 5. Hfiak TlE, Z OMGEIC X
HEFGTNYa—T4 v TR LIHRIE ATV T
YN =Y AT L OEINSHEEZ 25 7 7 VIEEI 5
%Ry, YVEEICCASOTFHEITZH L9112k

fo 58

Mo. Ma % fivy7z CAS O F#iHh, A7 ¥ MRERICA
TV M TN =3 AT AHREWEE 7 o T 5ER B %
ERL7:. ZOX)REML Mo Mad T —F% 7 F %
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. Stent delivery system is to be withdrawn without resheathing after stent deployment using Mo. Ma.

. Stent delivery system after stent deployment.
: Stent delivery system is smoothly withdrawn after the stent tip is captured in the outer sheath (resheathing), and
not caught by the working-channel outlet port (arrow).

A
B : Stent delivery system is caught in the working-channel outlet port (arrow) and cannot be withdrawn.
C
D

protection device during carotid artery stenting: results

¥R VIETE = FASECA VTV B E LR from the ARMOUR pivotal trial. Catheter Cardiovase interv
K, AT Y NTINY =V AT LEDTTI =X N—% 76:1-8, 2010.
BEFITY Y — A B L2 L VIRPTE 2 = L ASRIR & 2) Bersi.n RM, Stabi}e E, An'sel GM, et al: A meta—gnalysis of
proximal occlusion device outcomes in carotid artery
nr. stenting. Catheter Cardiovasc interv 80:1072-1078, 2012.
3) Bijuklic K, Wandler A, Hazizi F, et al: The PROFI study
AU LT, BRI REFRRAHDCREEIIAFAE L 2\ (Prevention of Cerebral Embolization by Proximal Balloon

Occlusion Compared to Filter Protection During Carotid
Artery Stenting): a prospective randomized trial. / Am

v B Coll Cardiol 59:1383-1389, 2012.
4) Parodi JC, La Mura R, Ferreira LM, et al: Initial evaluation
1) Ansel GM, Hopkins LN, Jaff MR, et al: Safety and of carotid angioplasty and stenting with three different
effectiveness of the INVATEC MO. MA proximal cerebral cerebral protection devices. J Vasc Surg 32:1127-1136, 2000.
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Fig. 4

: Stent tip is not completely captured in the outer sheath (arrow).

: Stent tip is completely captured in the outer sheath (arrow).

: Working-channel outlet port oriented in the direction of the ICA.

: Working-channel outlet port oriented in the direction of the ECA with the guidewire crossing Mo. Ma (arrow).
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[B&Y] FHERA 7~ FE{E (carotid artery stenting ; CAS) K2 Mo. Ma Ultra (BLF Mo. Ma) #fiH L, A5
YEFYNY) =Y AT AU HER L 7ER 2R L 720 T, TOFE L REICHINT 5720147 ) R & T
WZoWTHET 5. BEGI] RFER 1 : 81 5%, B FEMMEFHBIIRKAZIZ Mo. Ma % H T CAS 175 7275,
AT Y MFYNY =Y AT AOEYUZHER L7z [#55R] Mo. Ma fEHIFICA T » M 7YY — 2 27 A DN EIA
W22 AP, AT v M~ — A =25 Mo. Ma OO R— N CTHlo03225% 2 & THDH. Precise A7 ¥ DT
7 H == AEFEIC) V- ATHI LI VAT ARANT B ENTE .
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