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Key Slide

The velocity catheter was successfully guided into the left internal carotid artery using the ASAHI CHIKAI
black 18 guidewire (A). Penumbra ACE68 was placed in the petrous portion of the left ICA and deployed
the Solitaire 6 X 40mm at the top of the left ICA (B).
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A hybrid surgical removal of a large
carotid artery thrombus followed by
intracranial thrombectomy. A case report.
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We report a case of a 66-year-old male who
developed a large thrombus of unknown etiology in
the cervical internal carotid artery and achieved a
favorable outcome through a hybrid surgery
combining direct surgery and thrombus retrieval
devices. The patient presented with consciousness
disturbance, aphasia, right hemispatial neglect, and
right hemiparesis (NIHSS score 8). Initially, he was
admitted to another hospital, where the MR showed
cerebral infarction in the left middle cerebral artery
territory and left internal carotid artery occlusion
that required treatment with Argatroban. As the
symptoms progressed, the patient was transferred to
our hospital the next day. Carotid artery ultrasound
detected a large thrombus extending from the
bifurcation of the carotid artery into the internal
carotid artery. A left superficial temporal artery to
middle cerebral artery bypass was performed under
general anesthesia on the day of transfer. The
patient’s aphasia and right hemispatial neglect
improved rapidly, but on the fifth day, the ultrasound
showed an increase in the thrombus size.
Considering the risk of embolism due to natural
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thrombus fragmentation, the decision was made to
remove the thrombus using a hybrid surgical
approach. The anterior wall of the carotid artery was
incised, and a large thrombus was removed as a
single mass. As a part of the thrombus had migrated
distally, the thrombus was successfully retrieved
using the Penumbra ACE68 and Solitaire FR 6.0x40
mm devices through the same incision, resulting in
complete recanalization of blood flow. The
postoperative course was favorable, and the patient
was transferred to a rehabilitation hospital on the
26th day of illness. The cause of the formation of a
large thrombus in the carotid artery bifurcation was
unknown. While this condition was extremely rare,
treatment in the hybrid operating room was highly
effective.
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B 7 R ORRIRIFICERBEE L A L TR OB I 2 REVSADE, BEMLH 1 KR
THIRICH AL SN, REEFRERIEATHO 19K ATH -7z, MRIWCTA
IMAEZE & SENFEBIIREAZE 2 506, TIOVH b a0 BB SN HiEGEE
BIEIRAHELT T 57200, BHD 11 KR Y BRIk L 72,

WA © miE, KEKRY —7.

ThVI—=) A ZF—T720mL M 1A/ H, 72132 1404/ H, 404

MRAM A R ¢ 2k (Japan Coma Scale [JCS) 1 -3), ZeiEdhiE (fEAnANT,
RO AT Y 7)), A2 ERE, AR (PUEDES IS D), MR e
OFFlli ik K %), National Institute of Health Stroke Scale (NTHSS) 8.

DR R, GOEMENEEES T, Holter LEK, LEME=%— LTH.L
Gl B3R Ao 7z,

AR BT B« BEEB magnetic resonance imaging (MRI) : 455k a6 7 18] {5
(2 THIERZE A SR, 7o Bl & 2 i RN EN IR s o> B B o —#RIZ Sk iR 2 %
#83 [Alberta Stroke Program Early CT score (ASPECTS) 7, (Fig.1A)]), magnetic
resonance angiography (MRA) [ CTHHEEH» & A NFEB IR O E 2 2 D 72
(Fig. 1B, 2E). F 72, arterial spin labeling (ASL) 12T, AZHAMEIIREEE T O
MHFAL T 27" % i i & 588 72 (Fig. 1C).

FRBY RS S W RA © SHBYIR B A & WIHBIIRATAER IS EOR 2 i 2 7@ 72, 34
PIIRBENIC 7 T — 7137 <, fREEIT R & i 2o 72 (Fig. 2A, B).

Black blood MRI (BB-MRI) : Tlweighted image (T1WI), T2WI & & IZE1E
TOINBRIEE RS 7 (Fig. 2F, Q). RII) 77— 7 X2 RR T I d o 7.
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A : Diffusion-weighted imaging (DWI) showed evidence of acute infarction in the left basal ganglia extending to the corona
radiata, the left insular gyrus, and a portion of the cortical area of the left middle cerebral artery (MCA) territory.

B : The MRA showed that the left Internal carotid artery (ICA) was occluded.

C : Arterial spin labeling (ASL) showed decreased left posterior MCA territory perfusion.

THEPRINE IR T QML T 2 7R-e§ 2 2872720, d=hili H 05 2
Ik H 124 B R I C©/E superficial temporal artery-middle cerebral artery (STA-
MCA) 734 7S A4k % JadT L 72.

Witk, WEFIEGEREOMBUCEE L CTICU K CMEFH LT o7z, WRHIZIZ
Jah, AP ZERHICRR L AR RRLIE R 2 S E L, i REEAS T BE, EEIRR
BB LS EDWERIC R o7z, A ETRIIZEE LORFFTRE & % b, NIHSS 4 12803,
PUi /ML, BIEE LD 7B ¥ F 7 L)V 75 mg BHEKETHS S TBY, A
Beridfkde L7z, S50 H (e 3 HH) AT L7238k 2 —I2C, Mifeahy
Kx#A7: (Fig.2C, D).

TAEWCHELTBLT, lleo BRI X 2RO REME S #iA T, ke
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A Carotid artery ultrasound (A : long axis view, B : short axis view) detected a large thrombus at the bifurcation of the carotid
artery. Five days later, another carotid artery ultrasound (C : long axis view, D : short axis view) showed an increase in the size
of the thrombus. A neck MRA (E) showed a left ICA occlusion from its origin. In the black-blood MRI (BB-MRI), both T1-
weighted (F) and T2-weighted (G) images revealed a thrombus with a high-intensity signal. There were no findings suggesting
a plague or dissection.

AT 2L Lz R E2HY Ekd o 25a R e B E) L2560 <,
MR 21725 £ )WL 7))y FREE2MHT 52 L & L7

85 8 8 HIZ & B ke CEFAB IR O AR BR 40 % iifT. EARIHGIC X 2 iR F
FEEE =% —, somatosensory evoked potentials (SEP) & motor evoked potentials
(MEP) €=% — FIZ% ® carotid endarterectomy (CEA) & [RIARICTEEIZ AR
fr, A~blhe &2, BSHFLZEM BT Cif - 72 linear incision %17 - 7. #FHBIIR,
WAHLHB) IR % 8% I LTI 7 — 7 CHREPR L 7288, ~ /%) > 3000 AL 2445 L C
activated clotting time (ACT) % 200 PLEZ L7, FEBIR & S FEBHIR 2 W L
WEHBIIR 2> S REABIR I 2> TRIBEZ YIBH 3 2 &, ARty B0 B R 2 ik % 32
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Intraoperative gross findings. The image shows a large thrombus from the origin of the ICA (A). After thrombus removal, there
were no signs suggesting plaque or dissection (B). The intima appeared yellowish, indicating inflammatory changes (B and C).
The image shows the extracted large thrombus (D).

7z (Fig. 3A). WL MO M 2 FME L Tz i S 2w &) STl L 7.
HPRE L THtVw T2 b s EF IR OIMAR Z i T & 7 (Fie. 3D).
L2 L, WEBIREN MO 7 ) v 7 &4 LTI~ @ TR IE D 5 1T,
A DOHZEDFRTE TR WSO LB L7z, WY v~ ~F oNZHEIRN % G5
C2 5 NBEEIRICIHFA L, BBEZ 20) T b afiiiasze 2o 7z.
JHZENF Tl RATHS D LE 2, YOS5 Penumbra ACE 68 (X7
4 aAe5%) BHALZ. H4 7+ VOFRE CTHRO TR LzE 25, /h
R MAEITIRN S b O OFITHEMFEIZ 7R A > 72. Penumbra %44 7 + ¥ FRjICE
&, Velocity (A7 4 2 A F %) % ASAHI CHIKAI black 18 (BiH A4 > 5> 7)
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The velocity catheter was successfully guided into the left internal carotid artery using the ASAHI CHIKAI black 18 guidewire
(A). Penumbra ACEG8 was placed in the petrous portion of the left ICA and deployed the Solitaire 6 X 40mm at the top of the
left ICA (B). A large thrombus was successfully retrieved by Solitaire and Penumbra (D), and complete recanalization was
achieved in a single procedure (C). Pathological findings (H & E staining) revealed a fibrous thickening of the intima with
minimal deposition of fibrin, inflammatory cells, and attachment of fibroblasts in some areas (B).

DA A R FICHNHEBIIRIG S F T _EIF T (Fig. 4A), Solitaire FR 6 X 40 mm (37«
FALY VxXY) ZEFRCEM L (Fig. 48). MEOBE % GH LT, Solitaire &
FIRED M 52134743, Penumbra TWH| L2 Solitaire & ML L 72, K& 2 e
AEULE L (Fig. 4D), ATPEIMEE S B L7z, Penumbra 2 S#3E3 5 & 524 Fi Bl
LT\ (Fig 4C).

MAEDNE L T NERZ BT 2L, WOk TI5—213%L, FElEdED
o7z (Fig. 3B). RIMIHMICEILL TB Y RIEMEILL % 2 S M7 (Fig. 3B,0).
IR 2 17V, SRR A I3 L 7.

JRPMLERAR A T I, WIEOBMEMERIE 2380, —FICHMED 7 1 7 >, KM
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 Fig. 5

Postoperative MRI showed no progression of the cerebral infarction (A), and no finding of hyperperfusion syndrome was
observed (D). On MRA, there were no apparent signs of occlusion from the cervical internal carotid artery to the peripheral
MCA (B and C).

. MHEF R D)7 & 8D 72 (Fig. 4E).

ite MRI \Z TN ZE DI K17 (Fig. 5A), BBEFRERERE S £ U2 - 72 (Fig. 5D).
MRA &, FHEFNFEENRAS MCA KiE T THO 2% %R LS 725> 72 (Fig. 5B, C).
MRSEROEALIZ R <, %26 H, modified Rankin Scale (mRS) 2 ®DIRETY HNE
V7= 3 YHRBEICERRE L 7z,
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FERNFHBIR A OB R 2tk 2 42 T, BETN & R EN TN 4 2 % ff
M L7z A 70w FPAEC RAF 2 im0 5 5 7R 2 Hidy L 72.

fibe HICMAE R 217 - 72 LT, @W O KA R /N A 2 %2 Fv 7z 1Al
Wki 2 47 9 ik b MET L7225, © a—THith S SHBIR IR o i E R TdH
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D, EMICREEESZ e RN 52 L LV o LRI L7 MR
HEHANEAC L 2 MBEOBB 2 BA L CTiibhd o7z MfERIEE/LLTED
X5 % ZREIEHP ORI X BIEPREST 2 B < HITREATNA RAMETS Jét
& L7z, WA SAMELR D S MEHERITME L, #Mi%o MRI CRMZEIZIER L T
BOF, —MOLEFRERE BV 2V, RO IVHETH 72 EXT
Wh, 7, FOREIRDIEDE, WAL L CHEBINRYI T o MR %4 % fifT
FIUL, MARDTEEN T CRIETIS, EHOFRHBIEO A THRHTE A LA,

SR E B R BAZE L0 U CREARHBIRAEGR O b, A PN TRRE & AT - 7o s ik
R, 7272 ARBOICHET 20050 Y. KLU LA#SEL LT W
HBIIREIATED 7 7 1 — JPESRAERLE & 2 ORRARLE DS ERIR & 7 o 7= h KB IR
PAZEICRT U CRIZEER 0B,  BHBIRIE B gl < v RN BN IR O AR TN % 47 - 72 212,
CEA 2Hif7 L7= & 3 HMENH 2 . 7=, AV ZE 3 2 i 350,
HHBY IR B 20 < MAR R & 475 7 8 BID F & F 57235 Y 255D, Type 3
aortic arch C, AR L7 70 —F 20 HW L2 0H 36, KBRS
O N LI BT 7 70 —F 2SRRI LT, R SRR & 5
BRI 322200 C D AR IR % 47 5 72 & DA% 4 B, Type A KBYIRIEEED 712 B
F s A & A LI5S & % L CHBIRICA 7 > MR EIT 572 b 0D 1 BITH - 7.
ABIO X 5 CHBIROYIFIC A S EEES | 5 7 — F IV EIFA L 72HE R Ro0 5 %
ol

BRI E R 2 MR % 4 U2 R IE R TH 5. MARN 3 5o N B ik B
(CHBNELC & BARAERZ I 22 <, SIEFTRZRIRT 5 WO ML DOATH - 7.
R OBIRBALYE O MRTERAET, 2 F 0 SMEE R ORBHEC X 2 W51 o 145 P
ANOBFT L VI BT IEE R SN, IRA BRI A A E H I R
Ridnd, HEREROY—H—, B~ —»—dREE o7 bra—F
ERENIRE <, AR O.LER, Holter LEM, LERE=S—LF BS2
DB D o 72,

i L 72 IO Z BIE T 2 &, MO 2 20, —BIC#ED 7 1
T v, JOEMIN, KRB ON % B 2. WIS X B 05 ARG & v
S EBHIRFEIRCHE SN TV HENDH 2 7. MFKICE ) NESREL, ZoluE
P ORI X 0 SR ARSI L, M 72356 B LB RIS PEAS o L C it
B L2 L WIBFETH L. FEIIRSBEERIC M X 2 NBHEGZE L 2 &
DRI 2705, EBEL2EHS 2 TIEA <, REFOERK & 1S vnEns.
AP CENEOMKEVEIIE L D7 4 70 >, AL, Sl ot % i
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D, 2 LSO RIEISDIMARTER DK 2 o 72 b o LG E 7z Sl Ak
HUSHEUZ D D % 2o 7278, DR, € OMERAY O %ERE (Embolic
Stroke of Undetermined Source (ESUS)) O RetEIZdH O, BEEH b ERRVEE
MBI LEE Bbhiz.

ISR BRI BT oA 7Yy FRIEOMA A E LT, LT D5 Dh%
Foh Y Ok #it OB ME R, QMENERD OO T 7 & X B,
QI E T4l & M NIEHE D combined therapy, @ Frameless stereotaxic operation,
GFMiked L MBI O rescue & LTOfH %L ETHS. SHOEHFEIT L
DB, GITHHL, A7)y FRENEEZHCIERIBER L 1l Wz 5. 4k
Tlx CEA & L < & carotid artery stenting (CAS) HLCIZiGHE IR 72, HEHME
DIHBIRKZERE ISR L, NA 7Y v FFHETO CEA & CAS ZHlAGHER
WEBRPIRER L TB D, REBIOEFRICZOREBRLINH L, BRISZEICHIETE

7= 10)

RRESI RIS B BN A 7Y v FFIEOBFARHEATEY, 4% L DEL
DHRRIERIZ, BrA N T—Y g Y TR TV D EER G,

=3 £
v- A ﬁE

FESNFEHBIR ICEEAH OB R 2 like 2 42T, EETN & e m 734 2 2 ff
H L7470 v NPT R 228 5 W 7ER 2 s L7z, KB X9 i
BUIRGIEAS, NA TV FEMEZ ) TEH L1 Ebh7.
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