$33E H12 R E @RI RE Vol.33  No.12
2024 4E 12 H China Journal of General Surgery Dec. 2024

. i doi:10. 7659/] issn.1005-6947.2024.12.008 @9l\$‘|’% EJT’JL, .
.ﬁ=H

H t: _:" ] China Journal of General Surgery 2024, 33(12) 2003-2010.

Rotarex #L# 2 1Bk & 4tia 7 PAD BE 1814 Mm% 2 B 1
[FENES
R, RE, BT

(B BARER/ BHERKXFMEEHER E 4, Hd B 570311)

= ES5H/: HRXEMATNESBREDC) ZNHTINEsIkER (PAD) AT, EBEFYIE
PEIMAE . BB RS P iR T AR AN RS I, e R B AR iR R T A . AR B AR
Rotarex HLF LK VI BR 2 481497 PAD 3848 M M ke 1 )80 aT A5k
ik W5 B 2023 4F 7 —12 F i 4 N RS BE 145 Z R % 22 0iA 10 451 PAD 18 M 1l #4718 35 1
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treating chronic thrombosis in PAD patients
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Abstract
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Background and Aims: Graft materials such as covered stents and artificial vascular grafts have been
widely used to treat peripheral arterial disecase (PAD). However, the increasing prevalence of chronic
graft thrombosis and chronic lower limb arterial thrombosis has brought attention to the challenge of
removing chronic thrombi. This study evaluated the feasibility of using the Rotarex mechanical
thrombectomy system for treating chronic thrombosis formation in PAD patients.

Methods: A retrospective analysis was conducted on the clinical data of 10 PAD patients with chronic
thrombosis admitted consecutively to the Department of Vascular Surgery, Hainan Provincial People's
Hospital, from July 2023 to December 2023. All patients were male, with an average age of (70.4+
8.6) years. The cohort included five synthetic graft cases, one with a covered stent and four with
autologous arteries. The occlusion sites included the iliac artery (2 cases), superficial femoral artery
(7 cases), and popliteal artery (4 cases), with a median occlusion duration of 5.5 (3-38) months. The
Rotarex mechanical thrombectomy system was used in combination with balloon angioplasty or stent
implantation to restore lower limb blood flow. The debulking success rate, procedural success rate, and
changes in hemoglobin (Hb), and ankle-brachial index (ABI) were evaluated. Patients were followed up
at 3 and 6 months after operation with ultrasound examination, Rutherford classification, and ABI
assessment.

Results: The Rotarex mechanical thrombectomy achieved a 100% success rate in both debulking and
procedural outcomes. The median operative time was 150 (120-270) min. All patients underwent
percutaneous transluminal angioplasty (PTA) following thrombectomy. Nine stents were deployed in six
patients: five in the distal segments of the occluded vessels, three in the proximal segments, and one fully
covering the diseased segment. Preoperative Hb was (131.30+£24.55) g/L, which decreased to (114.20+
25.28) g/L postoperatively, showing a statistically significant difference (=4.253, P=0.002). The
preoperative ABI was 0.46+0.15, which improved to 0.95+0.19 postoperatively, also showing
a significant difference (=17.528, P<0.001). No perioperative complications, such as distal arterial
embolism, arterial injury, or acute renal dysfunction, were observed. The follow-up rate was 100% at
3 months and 80% at 6 months. At 3 months, ultrasound examinations showed patent target vessels in all
patients, with Rutherford classification of grade 0 in 8§ cases and grade 1 in 2 cases and an ABI of 0.84+
0.17. At 6 months, two patients were lost to follow-up. Among the remaining 8 patients, ultrasound
revealed moderate stenosis in 2 cases and patent vessels in 6 cases, with Rutherford classification of
grade 0 in 4 cases and grade 1 in 4 cases, and an ABI of 0.76+0.16.

Conclusion: The Rotarex mechanical thrombectomy system is a safe and feasible option for treating
chronic thrombosis in PAD patients.

Peripheral Arterial Disease; Thrombosis; Thrombectomy; Debulking
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Sh J8 3 Kk %S W (peripheral arterial disease
PAD) 2 i T 20 Ik o8 A B A 5 000 A0 8 sh ik i 442 B
BB AR A, NI 51 & MG A AR, 2]
Al BRI . IRBE AR I R AR, R R IE
e BT, kB E w2022, T EMAT
M T 32 B T PAD [ 3, Bl % I B AR A
PG L E A A S, r2 s E A A
W 45 R . Kruse 58P 315 6] A Viabahn 3 42
HBEH#HTSHEMYT, Smm. 6 mm. 7 mm HABHE
Y 1 4E — 30 g 0 i 59.1% . 69.9% F
91.5%, 54 — W38 % 2 53 il N 45.5% . 41.3% F
83.0%; McQuade %55 H#8 T {4 55 % Fl Viabahn 2
R i R, 12 I — W g R o
2% . 76%, W@ %5551k 83% . 86% . W&
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(percutaneous mechanical thrombectomy, PMT) J2& Ifil
NI R E O, B 4l 20 4F HLBEE
WEAAAR, FEMT KK 5 %
WU om0 S PR I 2R A O R T R, RS Ak
BRAYEVI S AEAT I N i i T A A TR K

LUBEIL 7R SR /NN TR - i 1 [ o S ST
B . Simonte ZE"122 35 H Rotarex [ #8225 B IG )7 &
& Bl UK ARG 1 R AR B ROR . B E b
18 Rotarex AILAH I 1 VI B 5 G816 77 1% 4l 48 4 4]
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1.1 —fAR

(o] o3t P 23 B 2023 47 H —12 H i A AN R =
Bt 1045 A FE % ZEW0R 10 9] PAD B8 A JF 18 1 il A
i PR BTk, AR CFAER (704 £
8.6) % 5N AE M ZE . 19 BT I S SR 1) 2 |
400 FLIR Sk AT €, Hoh gk 2 4k . BBk 7 AL
JIE 3 Bk 4 4k s P ZEH AL E] 5.5 (3~38) N H, R
HI 35 AL 2 9 4 1% 3 52 (computed tomography
angiography , CTA) IE S5 88 A 1) 5 8l ok A 28, FF Bl
P2 A0 45 e L 8 ) WE DR 3 ) . B DI BES 4
200 WA 3 AN BRI P B A O LA
A REWAMAE ; Z0H 150 1 g 2 2.
HEBR bR M4 PR ZEE Al <2 4 H 5 R BB R IR
MPTEE BT/ IMR W& . TR O 1.

&1 PAD BE—MRAH
Table 1 General information of PAD patients

AR BAEMIRLAR ]

PHZERIE P ZE 3]

Hi's PR () (5) P ZEFR AL (em) (5) A= B Rutherford 534%
1 % 76 86 e Bk 30 >38 Vascular Graft Logacy , Gore 3
2 iz} 67 14 e ik JIE sl ik 45 >7 Vascular Graft Propaten , Gore 4
3 L: 86 11 ez ik 35 >5 Vascular Graft Propaten , Gore 3
4 2] 80 5 ez ik JiE sl ik 40 >4 Vascular Graft Propaten , Gore 3
5 % 60 3 Bk 15 >3 Endurant™ I1, Medtronic 3
6 L 71 >261 ez ik 30 >5 Vascular Graft Legacy , Gore 3
7 % 61 ¥ I 3 ik 9 >3 ¥ 3
8 5 74 ¥ BBk JiH sl ik 40 >24 ¥ 4
9 % 65 ¥ kB ik 17 >6 ¥ 6

10 ] 64 T RNk 8 >15 Jc 2

1.2 FARFGE

A A 2 78 R R JBE S Bl Tk D) g 4 0 AR B
AR S 2 TR A, 7 AN 3R 6 D) o 496 [m] A0 Je 5 3 ik o
DR A0 5 6 3 ok 2 30 il N T A S ], s 5
FlEEAN4F MG, 4 F 28580 SD)
Jok ¥ 52 BH 4 9% A8 5B 7 J5 ¥ subra core  ( Abbott 23 7] ,

KH) BARKEDK, THo FKE (COOK AT,
), ZMAEIFRATOE LGRSO, &2
FEAEFABA T RME W) A 3N T4,
WESEIRmmYESON, NKEEE, ud
1 32 ¥ 1% 4 3 5 7E roadmap B3 5 22 ¥F A I Ui
A, &5 5% WO & % W i8R S T i
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Rotarex &4t (Straub A A), Fit) LH T2, B
M HAEER6 FI8 FIEY T4 . REEH DA
EEMWﬁFL BF-HFHey, BzF2
W fiE . BERE, - HFRIESIRE I
M%m%mm%ﬁoMﬁm%%nﬁ%Iﬁ,

lem/s HER SN, NEREBIZmYAH, ik
M1 2 R 5 5% 1 DA 16 0, aﬁ%&@»m,

AR A 12 0, R RO S ) RO R
[0 0 2% 2 K, MR B A A DL 4 T 48 B PN LA

[ /N
PTA) . AN (F1-2) o 6 F 1L %5 5 H Exoseal
(Cordis 2y /), EHE) KB ZEH O, 8F 4% H
Proglide (Abbott v ®), FHE) XMZFHO., KiF
48 h N ITF &R Bt Bk, 15 AL W S0 BE TS B )
(activated partial thromboplastin time, APTT) 4 #F £
IEFAE 2 AT, BJRBCYBTRIEAR (100 mg, 1¥/d)
HAMEAR T (75 mg, 1%/d) FIFEIDHE (2.5 mg,
2W/d) RBGEBEHARIRIT .

(percutaneous transluminal —angioplasty,

E1 zﬁql*%ﬁﬂtlﬁ& A: 7I<HJCTA B: )\Imﬁm eI C: 6FRotarexTE'F*"‘“'ﬁfai, D: ﬁﬁ»FPTA E: AL

Btk (EaFik); Fo N EmR2a (ZL68%); G: fHAS mm S48
A: Preoperative CTA; B: Chronic thrombus within the synthetic graft; C: Debulking

Figure 1 Surgical details of patient No.1

ZE; H: FHA 6 mm 2

with a 6 F Rotarex catheter; D: PTA after debulking; E: Distal stenosis of the synthetic graft (red arrow); F: Proximal

stenosis of the synthetic graft (red arrow); G: Placement of a 5 mm stent; H: Placement of a 6 mm stent

<25 ke

B2 BESEETAMRE A RATDSALE: B: 8F Rotarex FEFWAL C: BB SR D PTA: E: MRS

7 (LLHisk); F: AKJ DSAJER
Figure 2 Surgical details of patient No.5

A: Preoperative DSA angiography; B: Debulking with an 8 F Rotarex catheter;

C: Thrombectomy using a thrombectomy catheter; D: PTA; E: Residual stenosis after debulking (red arrow); F:

Postoperative DSA angiography

1.3 WRigtRSHEAR TN

G R . PRI R LT ARG S
T (Hb) . BRIEFE%L (ankle brachial index,
ABI) 224k, Rotarex 98 25 B2 PFA « I 4 34 43 ok 25
JEBRARBEAE<50% 5 F AR PEM T P FE i A i
WA, FARRAE<B0% .

1.4 BEif
RIG3. 6 MHEMITLH, WA T

sh k% B2 . Rutherford 2320345 . ABT I & 45
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100% , FA H Az A 150 (120~270) min, 7 f] %
)X A0 e st ik A7 A B L 0 ko A L 2 48 2 ol [
) 1 2 ok 36 4 Ak 2% 2 o 7%, 1 £8) 2 o ) A e 2
ARG AT Ak 250 T 0 o A% o BT A BRI AR 2R S X
1T PTAIRYY , 6 0 8 3 Fh i i 9 M s B2, Hovp 54
THE T SEB G ey, 3 M R T A ZE B v
| MO B L S AR B . 10 B R 3 R J5 Hb R

Hi 3 A AR R E R BRI (11420+25.28) g/l ws.
(131.30+24.55) o/L, =-4.253, P=0.002], K J5

ABL (0.95+0.19) % ARF (046+0.15) ¥ W 4%
%(hﬂﬂ&lﬂMM),ﬁ%%%m%ZAﬁﬁ%
1B M O I v B Bk R 2E L Bh kLG . StEE
YyRe = LA

&2 BEFRER
Table 2 Surgical details of patients

P %ﬂtﬁa‘l‘m Rotarex F45 HABR A T \Eb(g/L)‘ ‘LABI :

(min) RoF ARHE VN AHI VN5

1 150 6F 6 mmx120 mm;5 mmx60 mm  Pulsar, BIOTRONIK" ; Smart Flex, Cordis®’ 135 121 0.43 0.85
2 180 6F Jc e 89 77 0.27 0.65
3 270 6F 5 mmXx60 mm Smart Flex, Cordis®’ 119 106 0.31 0.74
4 150 6F 6 mmx80 mm;4.5 mmx120 mm EverFlex, ev3! ; Supera, Abbott?) 94 84 0.37 0.97
5 120 8F 12 mmx100 mm;8 mmx150 mm Easy HIFlype,CID" ; Viabahn, Gore®’ 129 109 0.66 1.21
6 190 6F 5 mmX60 mm Smart Flex, Cordis®’ 150 100 0.52 1.12
7 150 6F T ¥ 157 147 0.52 0.93
8 150 6F T T 138 115 0.46 0.88
9 120 6F J i 140 125 032 091
10 120 6F 8 mmx100 mm Smart Flex, Cordis 162 158 0.72 1.20

T 1) RS AEW T i 3 2) B AR ) G b
Note: 1) Proximal end of the graft; 2) Distal end of the graft

22 BEIFER

ARG 34 H i 5¢ B 100%, 6 4~ H F Vi 58 B
H80% . 34 H BT BT A B AR A r B b i
Y%, Rutherford 534 8 1 0% . 261 1%%, ABI N

0.84+0.17; 6 NHBEVI P 2HI B HZH KV, SHHEHE
TR A 2 ) H bR LS P A . 6 BlE Y,

Rutherford 73 2% 4 151 0 2% .
0.16 (£3),

4151 %%, ABI N 0.76 +

w3 BERBEHER
Table 3 Follow-up details of patients

P AJE314H ARG 64-H

FARAE R Rutherford 534% ABI FARAAG R Rutherford 534% ABI

1 L] 0 0.77 i 0 0.81

2 iE 0 0.79 & 0 0.85

3 L] 0 0.87 L) 1 0.53
4 iE 0 1.02 JE 0 0.92

5 iE 1 0.77 ARG R (B A ) 1 0.68

6 Bl 7] 0 0.95 — — —

7 iE 0 0.83 — — —
8 bl 7] 0 0.69 PR I (rp BB ) 1 0.58
9 iE 1 0.53 i 1 0.66
10 JE 0 1.17 JE 0 1.02

3 i i T R T Y TR D B R S B M AR Y R . A Sk o

Rotarex LA ML #2 U BR e U1 &R 48 & 3 F Bl 36k

FmEgE s FENM R A EREFW DL, T
YE B L 40 000~60 000 r/min (1) 5 5 155 8 i 4% . %ﬁ
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MmAERY BT, AR R 8 ke, ST
TR Rl RE U] B A2 B H B3k R 0T, S R A5 Ik
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ok, TERa5RER2RE, VA RAS
A, WK ERTT, SR T/AEEITFWE&E TN
Bt (0 Wi B % Nl S 5 S = S i i v
PR IE AT 2 mm, ORISR AR,
U AR b S A8 M ) A A8 I A 0 A . RDIE,
B Skum A T, E TR T DD FDe i A
AR IAE N AR RO, 7 HE U (-5.8 kPa),
A BTk P AR A I P ZEY) BT . Rotarex Jig
MRGHEF25] 5, S8 KmAE S 2k HirbL
%, HESZEP T ARG B0 mE . 24 b
ey I, H I S AT DL [ s BH W S48 R gk 20
fF, WCREFHEH L G S48 K o, 8 i ) e
DR BN, AT E R AR s e R, R,
Rotarex JiE V) & Gt & — s #RAE i B . fdf Fl 2 A2 i il
R HUAR TR B B

HAG, TFCT AR A ST AR M A R A 2
BIT T, TERRIT A — S84 v g 1] ) > 60901,
SR, X EE3R Y7 T BOHEBR T &N B Z a3,
T EEBE I [ E S AFAE TR YD F IR R E KA
WU o e BT 1 BRI A8 Ah B 2 2x 8 e PHA AT T 3K
THUAS W e R 0 R, O 5 RO BT AR ik
& E (HEFEYON T 9%, R0 C90) R
TR J7 wk IE AT il W/ AL AR i A DI BROR o ER o W
FEP 2 N AR R AR A B I PR 3R RN A JE B B
(2PE . WAtk k) s wE SR a7
% . 2022 4F Simonte Z5" ] Rotarex HL W 1ML 14 V) B3
RGN IE BRE Ve AR ORI ), 2024 4E% 141
BAH %E T Rotarex HLAM I F Y) BR 3 4836 7 18 M il #2
M)A RPE R A W, 2 E W2
Rotarex AL W Il A4 VT BR 5 4806 B A2 PR i Ae , H R R
ROCR A AR 2 #2245 Simonte 4] BA—2,

BB K A T B ) A% B8 U7 15 0 Forgarty 345
ok, R, AWFRPHEE I, TERE IR B P,
1% 8 Bk LI PR 45 2RO R B4R . Bl S AR
AW & e, S MmMEE R (catheter-directed
thrombolysis, CDT) € A&k % rpr B i i 55 5 1 5 AR
fy7, (% CDT A 25 340 A B i i XUEs, >
R A I IF R PUBERT ot XURS: 58 B 199, i
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PMT 1] DL 25040 6 5 4 B ) s A s i il 27 5
WO T AR, {8 FH Rotarex AL A i #4111 4 £ 45 fig
ELHE . A RO PR R, PR Y, HAE
Hh I RURS B e R (AR s . R R s
M) A7 AR, Bulvas S5 2 4 BR LA
R BIRTIETERTSE, A6 0IHE, 450 BRiAR
BN 100%,  J6 59978 M4 1R YT A G RSB T3]
2611 (8.2%) f3E H BT 5 Rotarex B 2 4 5 1Y §2 5L
FERAE, FEIFRAE 1G] (3.5%), RJF14H—M
WK 94.3%, ZWE G R 97.2%, WILE R
0.3% . AT 2023 47 H —12 H M 5 A HEA5 o 2
SEWiE 10 B R, FAR IR 100%, BEHEA AT
1048 R A 500 R W) B 1 34 O (R R R A
MIZE, PTAJGBR T 495 2 & H R 25 R 3R 97 A1,
HAp BB s 9, Mk A H e “HE B,
TS CTA B BER, RN M EWEY &
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RSETEY A D, S22 R, SER
i 5 AR B EB YN . BT YA H
X255, 1 56 1 Rotarex Ji€ Y] 2 45 76 #4110 P9 I
7%, WEF A ECG Forgarty JUke S48 Hike, HAORIF
WA 0, RS NG F LRE, &
JEZE Y G H .

U2 e AR P A R R AR R R B TR ) R O v
B R DOF AR, WS RI, RISl e S
Ul /0 37 iy e B () AR R, (HUE LA R DR A AN R
W I 52 A 56 Y O — A I R E 2 I 45
i, FEAR/NSI K (ELAR<3 mm) AL 45 16 ™
3R I A RE BT DASE i K 5 A) PTA 57 K 57
ZRE AR ANR, TR E B K U Sk T |, &
ACRARAL, (B & A g LR, W o7 B AR A 7
S

AngioJet J& 55 — i I AR I8 25 B B, IR b w
T BORF ik A2 i . 5 Rotarex AN A, AngioJet
PO A A B, 38 A 5 R R AT O
AR B AT BE S S EOR B A LA M I, A
11 51 2 Hb N R ALl 21 8 11 R, Han 5500 [a] i P4
3BT T 12 45 Angiolet B 12 255 16 97 iK% S M %€ iR
H o, PR BT R — AR g R R 100%, SR,
2 5 B B R R A L S 4T B AR, o 1 R
ZiEEGEN (LERN) #Bay 2 S8 . Hb
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