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Efficacy and safety of AngioJet rheolytic thrombectomy for acute

pulmonary embolism: a report of 3 cases and literature review
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Abstract

Background and Aims: All the current treatment strategies for high-risk acute pulmonary embolism
(PE) patients will increase the risk of serious bleeding events that include the intracranial bleeding.

AngioJet rheolytic thrombectomy (ART) enables a high-pressure pulse injection of thrombolytic agents
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to break down and dissolve the blood clots, and meanwhile allows aspiration in the pulmonary artery
branches at the segmental level, which is theoretically an effective approach for acute PE. However, its
safety needs to be further assessed. This study was conducted to analyzed the safety and efficacy of ART
for the treatment of acute PE by reviewing the data of 3 patients with acute PE treated with ART.
Methods: The clinical data of three patients with acute PE treated by ART in the Center of Vascular
Surgery of Beijing Anzhen Hospital, Capital Medical University from June 2021 to September 2021
were reviewed. The safety and effectiveness of ART treatment were evaluated by comparing the changes
in vital signs and PE-related data of the patients.

Results: The technical success rate of ART was 100%. After ART, systolic pulmonary artery pressure,
systolic displacement of the tricuspid ring, right ventricular diameter/left ventricular diameter ratio,
blood oxygen saturation and B-type natriuretic peptide level were significantly improved in all patients.
Transient bradycardia occurred in all the 3 patients, which was relieved after symptomatic treatment. No
serious complications associated with surgery occurred in all patients during perioperative period. One
patient died due to coronary heart disease, infectious-toxic shock, and ischemic hypoxic encephalopathy
at 36 d after operation. The other two patients were followed-up for 3 months, and the pulmonary arterial
pressure and right heart function of them were significantly recovered.

Conclusion: ART is a safe and effective method for patients with intermediate high-risk and high-risk
acute PE. For reducing the ART-related complications, manipulation should be gentle, aspiration time
should be strictly controlled, and close attention should be paid to the changes in blood pressure and
heart rate of patients during the operation, and supplementation of low dose thrombolytic agent should
be considered after ART if necessary. Meanwhile, adequate perioperative hydration and reduced use of
the contrast agent can decrease the renal burden, so as to avoid the occurrence of acute renal
insufficiency.

Pulmonary Embolism; Thrombectomy; Mechanical Thrombolysis
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K I A% # 2E AiE (venous thromboembolism ,

I A B AngioJet ML AR PR M A2 0 O R

VTE) i K & B o4 % i ik i # JE 5L (deep vein
thrombosis, DVT) Fl1 ( B{ ) ffi #& &
embolism, PE), 4B = K% W20 &
ZEAAE, AR T U ZE FLK A . PE B4 &
93 % 0.39%0~1.15%0 , 7 fE T B3 [H 4 4F <30 J7 151
FETZPT. R A JIE 5 27 23 /U I W 2% 2% 2019 4F PE
ferEE TR L b P IRAROXURS: R E S, e
1) e R R B B R bk R (T AREN A
PHEGEIRYT . WA, X T B ) A R E
MR, WA AN IR YT (thrombolytic
treatment, TT) ; S E BB IEIT  (catheter directed
treatments , CDT) 1E 4 &b KoV TT B9 &4 5 20 7
DL M, R TT AT DA A5 0 % H) BE 2L A I
WBh I, AH RGN T LA A Y A R
F g KUK

(pulmonary

( AngioJet rheolytic thrombectomy, ART ) E— Rk IR
1085 R D3, A e T Dk e U S VA R 2 T AR L OB
A w5 A Sk i A e DRI B il i A Y
ﬁjﬁ, AngioJet [ R¢ R BT Fu 1/ 78 BEUI 3) Jik 73 32
PEAT R, X Ak PE T — R A Rk
ﬁfE B 22 A e I — B ERR T AR WS [ml Jos
G383 49 H 32 ART IR T 1 Hh s f& 2k PE 8 1Y Il
IRGERL, b HoA v e 2k, B .

1 AR
1.1 HFHIER
BBl i, 2%, W “TEsh)E ik 2 ],

ME1hR” APBE. APBEILE (blood pressure , BP) :
82/67 mmHg (1 mmHg=0.133 kPa) , I} W 4 %
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(respiratory rate, RR) : 23 W/min, > % (heart
rate, HR): 110 %&K/min, [ MWAE: 91%. L5
ZEH. D- 5K (D-Dimer): 205920 ng/mlL (&%
fH : 0~243 ng/mL), pH: 7483 (&% {§. 7.35~
745), "EALEE (pCO,): 31.8 mmHg (&%
f : 35~48 mmHg, 1 mmHg=0.133 kPa) , % 4k
(p0,): 124 mmHg (Z%{H: 83~108 mmHg) ,
iz (lactic acid, Lac): 3.4 mmol/L (Z%E{H: 0.5~

1.6 mmol/LL) , Jl iR # f —-MB [F] T. fi# (creatine
kinase , CK-MB) : 16.6 ngmL ( = % {f . 0.6~
6.3 ng/mL) , O HLAL PE 8 H 1 (cardiac troponin ,

hsTnl) : 1 933.1 pg/mL. (&% fH: 0~19.8 pg/mL) ,
FLIRNLZEEE (lactate dehydrogenase, LDH): 19 404 U/L
(Z % {H . 120~250 U/L) , B &Y F] 44 Bk (B-type
natriuretic peptide, BNP): 649 pg/mL. (&% {H: 0~
100 pg/mL) . KArgh . MU R & E KO . XL
OB TR LIRSS B I R UL T e o A T R, B
AL B W AR 91 3l Bk S (systolic pulmonary
arterial pressure, SPAP): 83 mmHg, — 43I UL %
W A7 #  (tricuspid annular plane systolic excursion,
TAPSE) : 11 mm; Jii 3l Bk 355 AL Z 14 i 52 R
(computed tomography angiography , CTA) : XUl fiifi 3l
ik Ko B gy SCN 22k FE L e o TR A i A 2E
& & §8 %0 (simplified pulmonary embolism severity
index, sPESI) PF4r24r, PEGKBEEDTE NG
fo, ABElE THFEREREAN, 21217 Angiolet HLAK P 1L
Rl W R + T DK AR AR, TR R R
AR5 3 5 AT W A DR R AR B, L R T B
B, R 0 R %, 5 IR ERE SRR
AJa B E A BIEARIE K, BP: 143/82 mmHg,
RR: 23 K/min, HR: 102 ¥/min, Il % i F1 B2
100% . 1k 55 45 D-Dimer: 12 031 ng/mL, pH:
7432, pCO,: 35.8 mmHg, pO,: 145 mmHg, Lac:
2.5 mmol/L., CK-MB: 2.9 ng/mL, hsTnl: 122.6 pg/mL,
LDH: 1 148 U/L, BNP: 84 pg/mL. K& 454 . #
7505 K SPAP: 38 mmHg, TAPSE: 18 mm, i/l
M BE. RG34 HE 4, Johaek, & shint &
A, HAE.OBIE . SPAP: 40 mmHg, TAPSE: 20 mm.

B2 B, 8%, “U5 Bl JE MR g
44" ABE. ABEBP: 116/90 mmHg, RR: 24¥K/4},
HR: 129 W /min, A AE : 93% . fb % 45 2R .
D-Dimer: 2 397 ng/mL, pH: 7.495, pCO,: 25.5 mmHg,
pO,: 80.3 mmHg, Lac: 2.0 mmol/L, CK-MB: 5.7 ng/mlL,
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hsTnl: 70 pg/mL, LDH: 264 U/L, BNP: 568 pg/mL.
KA g5 A BUT OO VR kO B . 22 I Bk v i
Boo JH . OBRJE BooN R UL TRDFR K AR TR R, RO
3 [’ SPAP: 88 mmHg, TAPSE: 14 mm; Jifi 3 ik
CTA: Z RNt %E, T KA AN bk £ T K H 4
Ko sPESLVFAF 143, il 28 fa I /% B 73 2 0 b i
fo, ABLRTHFREA, SCRALE, Z4 D-Dimer
f& 2 {6 : 24 139 ng/ml (0~243 ng/mL) , & 17
AngioJet HLAK I M A4 il I A + T s 8 ok 8 25 B AR
TR G AR o R il RO N A, S R UL il R R
MR E R, ZIEW A, &7 )RR E
rt-PA 18 mg V4%, SE 1 VA% 24 Jm A ] 30 min,
YA W I A S R AT U A o O E B s, R
b - O R, IR . RE
B [ O g IR G %, BP: 122/78 mmHg, RR:
25 K /min, HR: 105 K /min, Ifil % 11 F1 3 96% ., 1k
K45 % . D-Dimer: 1043 ng/mL, pH: 7.369, pCO,:
35,5 mmHg, pO,: 83 mmHg, Lac: 1.5 mmol/L,
CK-MB: 09 ng/mL, hsTnl: 29 pg/ml., BNP:
59 pg/mL. fE&rZ5H . EA.OE: SPAP: 44 mmHg,
TAPSE: 19 mm, J5WAIHBE. AR5 340 HE 4,
TG Wi ek, W B e, RO B JC B
Jik 5, TAPSE: 19 mm.

BE3 L, 478, EKIERARES X%
ROFCMET R, iRk, BP: 53/19 mmHg,
HR: 39 K/min, RR: 15~30 ¥K/min, % 1) #1 ¥
86%, Ak B 45 B . D-Dimer: 7 996 ng/mlL, pH:
7.093, pCO,: 57.6 mmHg, p0O,: 523 mmHg, Lac:
240 mmol/L , CK-MB : 394 ng/mL , hsTnl :
14 043.0 pg/mL, LDH: 2474 U/L, BNP: 1113.0 pg/mL.
T W 2 SR R R S S LR DT,
fiti 2 Wk 3= %€ Lo #2 JE L, SPAP: 89 mmHg,
TAPSE: 9 mm, XU RCR VR F IR #E : XBUT B
Jok A UL WY G BH %€ 5 44 AP R i 4K 5 (extracorporeal
membrane oxygenation, ECMO) ‘& A J5 B &% & H
FoE, BEAENR, THEREA, 2217
AngioJet AILAH P I AS il I R, A i BT A 20 ) i 2 fik
FTRMIE, AWk — %0 e %€, FARS®E
WA, A S 8 5 wT UL AS RS 4T B, W I
EE ks, RPWE [ EFN, B3 —
R g, FIEBERKE ., REEHFBERRE,
BP: 118/89 mmHg, RR: 15 /min, HR: 75 ¥X/min,
I 48P IR 95% ., fL I 45 : D-Dimer: 1 837 ng/mL,
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pH: 7.566, pCO,: 38.1 mmHg, pO,: 63 mmHg,
Lac : 4.8 mmol/., CK-MB: 12 ng/mlL , hsTnl :
2 587.7 pg/ml , BNP: 509 pg/mL. #4555,
7503 8] SPAP: 33 mmHg, TAPSE: 16 mm. ARJ5
Hi36 K, A 0. B EEEIR . Bk
I Bk PR s AET .
1.2 RIT&T 5k

2EEF AT A, LR AT RS
SRR, KBRS RS, S A S K, B 6-F
WY, &5 AMPA RERGER FLETEH
Wk B, FEE BT R 5 S # KB Cordis
UEAS, WA WIES AL E R (RE 1 REE2);
Bl 8-F KA AL 0%, MPA S RLA B S
22 N E N kN, AR & 52 K R 1 i 3 Bk
CTA 45 5L 58 (L T H2 2E3 7, 35 A Boston AngioJet 6-F
IRl S A, A R AR ] — o7 B R 3 RS
W, AIMARERAEE, P AR, T
) 0 fite 2l bk 3= 1 Jmy K W5 tPA JF AF fF 30 min
CRRE 2), PR Ay il WA =7 1 A% 4b 2 &2
W, AU R A <10 s, % S8 B TR AT i R
UK 29 I ST RV VA S = = o 1 SO ol = B 2l o
AR ™ EF ARSI e (ks
W AR ST DIRAR e A AE AF)
Bl U5 3 H S5 SRR 2 B FH I s Bk ) . A0
AE 15 2 B WK A .

2 WiLSXEmES]

PE HAEMRERIE . KBERE . IR m &4y
M, B Bk S R B O I R, B
B s 7 B E A9 %, PE Y7 d K IE R N
1.9%~2.9% , 30 d 4= [F %% 58 % K 4.9%~6.6% . 6 IT
PE (1 H b7 2 B A5 J 101 95 S8 2 0 350 B 4 390 Jili 5 ik s
JEo X T fE PE R, Gl H N4 B # KBRS
J7, HEM I —I 4 A 2 392 ] PE % 19 ICOPER
WEMWF 5 R B0, 2/3 B9 PE H 3 77 76 U 1 45 2 3iF
AN, B G R K I Y B R Ik 20%, P
P I & AR Rk 3% LAl ) BT EE IR I R T
AT DR AR L, TR IS i A E 1 A
bk &Mk
hypertension, CTEPH) J& PE i) — 4> /™ 8 Jf & IE ,
AT BUEE . BRI Ty L AR A R DL R
A VTE J& CTEPH 9 £ ZE80 2, Rk &2 il

(chronic  thromboembolic ~ pulmonary
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2y Jok B T E R TR0 s A0 D Re DL B T B
CTEPH > 15 /2 W5 % 1 .

S0 B il Bl ik i U R AR R — A R A it
B 5T s HOR P 28 5 3k 199, R iy T X
JE L R BT 0 B R R A R, AR M
R, EEMERENIBITRRE, &EFEM
KHEARIRIY PE C PRI, A AR YT & 2T
I A5 R PN B AR TS T 3 Al sl bk, G i sl ik
B I sl Bk U R, 0 S T APE fE E R ET,
45 CDT, &R FEWBR AL L ART., MLLT R4S
PR RIRYT, CDT HIE F A &R 259 7 & 5%/ .
o I RS R /NS A, EL R T — T 25 A Oy b 4 R
78 CDT By 30 d 3= % I 37 128 kA RN 1.7%~
14.29", PR B A7 A S48 I 3 Ik s R, 2
B WA AR ME SR, BRI AL, A
S XY 2 R SR B 2%, HLRT RE £ i A
{18 I A A S 37 v il 0 ik 4 S, DT -5 30 iy AT 2
2L [T e SR S I 3 BT = N 3 7 R A 3
AngioJet J2& — i A8 il #2850 Dt B
FSC e BLARGN , A Jm 38 ) e o U 3l 1 AR 7 AR
I W A I A, I R R S S K A o O O
2 RSN TR Z AT, i R A A
2 A5 2Ry BB WA 25, A O A L IR
A RO B 5 I8 67.3%~95%" . ART f5 4] 38 ) 3iF 4
DVT I 21k 5 bk A ZE 7, i T H ARG YT DVT J7
AT A5 55 6 2 1 7 Y, A e 22 a0k L
1EPE B EH

TE— W H2 32 ART IR Y7 1Y PE & 35 #E 47 1y 511
LRI, FE D REIFRELREREKFAR
AH 5 1 9 FE 0 9 ol 28% . 40% F1 7.35%, I H
76% 1 32 ZE I K AE 0T A R ART, R A 823 ART
1E by 2k K OH B PE JBE W0 R HLAR YT o TR 38
B K 2 W) 45 B R 1 ART & AR 28 b & A T %
F 2k PE B ) BAEE S . Tk, Bkl
P FE 1 SIE S T ART 7E 3R Y7 20 & f& b = /& PE
O A RLE R R M. fE R, Margheri 451
X 25 ) B AT IR I O R, S AR T AR
FELF AR 345 B B 25 . Chechi S5 BR ,
ART T ARG A B 23K 92.29% , [5) IF 2 07 76 58 IR
WS 9 0.5~72 h W iE4T . Latacz &0 847 By — T00
B PO T BE PSS R, ARTVRYT G 8 & PE
BHE, THEGIFHERERIESRE, TR EHE
FIXT %4 . AR, ARG B A X 4l /N id B0 bk 4
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SCUEAT R, R ST 3R R X R I B b 2E A IR AT
2~5 WS, P B I RSB i 7~10 55 JF HOK
e J5 45 I N AFAE 30% LT B8 4% IR 2 v LA 32 19
— TG 045 32 ) i A (71.9%) A0 fE (28.1%)
PE 8 W5, HOR T R0 100%, Horp
96.9% ) B FHAF GBI B . 7F ARTIVRYT 48 h N, JIF
AR A = T g R 3l Bk e ) AR A B T el
HAZ A FE ALK >6 mm 14 145 HEAT S0, %88 /N i o
ERIEAT RGN 5 A5 I R 0 FE i 3 sh
2F ORI W B L AT L TR L AR A, Hoek
CINDRTRE 87 Gl il =k || LS N (K =B €
o BRI PSR O R A4 7R, PE S 28 ART
WITIE . WK . M 3 1 2% DL R i 4 3 5 2 5018
P, AR R i AR R L B
k& J1 . A=A AR A DL R il 3 ik i g S
ARG R -, EENFEFEG DB PO
N, HLS O T ORIk M g
W] ART BK 5 CDT IR 97 2 7F PE 8 & M Ho R il ) 2850
100% (20/20) , AR T A & B W 8 — b 0 3
ioF B FNAS [ B B O HE R R, 2 401 S Hh ™ Y
DA H, 36 E B T SRS, AngioJet 1 #2
RS EZAER T3k £ T8k &k, ZoRim
BHAAS3 mm, AW ERAE AT g S BUI 3 ki ik
2L, CDT MR /N, AT LU R G0 30 ik
4 i P TR T U, B Bl O O A A0 D RE
A e B NN (11 A S e S = - SR
B 0 o A E T il Bl Ik R R i AR R
B W BRI T ART+CDT F1 Bk CDT 34 97 24tk
PE ) % 4= PE , ART+CDT £ f % R % i i J &
[ (725+444) HIUMSE®ER B 00+
0.89) dAET-2M CDT] (169.0 +59.3) J71U; (2.65+
0.86) dJ.

AHF 5T 3 1) % AR Bif BNP . hsTnl . fili 3 ik J&
N BEIE, BRAOTRRZHIE, HBR¥
PRI B kA 2E, TS B S K R I m L A
O JE AT, SEREZ R, 2 00 8 R
A UIRe 2 B, o0 HE I i A, AR BRI I Y
(I REVN S VA 1B 8 Al 11y TN 891 0 T A
1. VKA PR K AR A P R BRI AE L Bk
LR, 3B EEd, BE1IMEHEIBT
AMEEPE, BF2)E T2tk m & PE PR
AAE, 38 FH ART £ AR L2 %6 100% , AR 5 fiti 3l
iAo BN Sl N S R ol o (= N 11 = W S LD R
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B RE, AR SR G A E R, A R AE
AR 2 R R R R KR R B R I AR A
AR T e EE K IR RS o BT AT R RS I 3 )
F R PR S Oy T RS T OB B s, O R IR
MAAWEIER, HFEAMZMERLY, K/™EIF
BaE, BRI FARMXEYE M OFERE, H
XA H R AR, RNHEERKIGT . [
B 34~ H Bl 17 25 3 4278 JC CTEPH & A= .

ART # UL JF & JE AL 45 0 shad 9% . 48 $45
e BRI LI 2T AR R A Horh R e M0
R I R B R UL O I, W IR 4k R R
HERBE AT e H R N, b B4 TR B AR IR 9T e K
U1 KO B, I R A T B AR AR R R bk IR
Sr B, A 2E F IR Angiolet 3 BT IE
FEBGEROT , O EE R AR, AR 3 B
B A tp— i e shad 28, B & AR AE il A il
R, AFIEERAEE ORI E , WAL ART
0 B RO <10 s, ALFESEBRERAERE T, O3h
if 28 H R AR AR ] >7 s. Das YK, YR
57 H bR B I AORE R A I3 8 F1 2%, AN & 58
SRR, B W R EE K2 AT A a5 A
PR RREA O, WZEME LKW L& AR
I /NGB /D B o PRIk, Al AT ORI kil W e
) AR FEAE B /ME . L, RGO R W R A,
ART #8AE i R rh B SRR 3, BRI [A] <7 s
(=T I NI Sl Bl 1 TN sV A R
Xt B S G A R, N RIS IR R A,
K S BT HE A XHIE TR T . AN, 3R Ik
N E KA R, ATREH TS ST, H
WS B 2 DT P AR D R, IR IR OA B TT AR
FEAR O E AR, iR —PiuEs, &
I E 5 1ML 27 36 IR R B S ART S 85069 3 14 5%
[ T Ry | D A o N I N S Bl i o | A =4
FIR 22 330 PE B & B Dhae ik, ASWEoE 3 ) i 3
BRI 2T B (PR A B DI RE S 4, X5 AR R
il IR A4 BsF ) DA B PR ) 78 a3 KAk L B Ak R VA G

AW — 2 0 SR B, I Sk B s [l Ja
WFoE, HEEARSEK A, nIaeoa WA, HBE
Bf DB, JC kR SE HGm T R, ok 5 AR
J7 0 AR AT LA . AEARSR BB gE b, N kAT
MBS GY, PR AR A EREYHE, 5
CDT 45 HAth 201 PE /> AR YT F B frxh b, DA
WESE ART VAT 27k PE 942 4k B A5 3k o
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g LR, ART X T 200k & fa fl b i fi PE K
U R RE AR 2 A 200, i T 08/ ART A 6 I & E
NAEAR P EhER 2, TS AR S it (], e
FE % V) G TR RO RO R AR A, b B I AR JR
I8 A IR v A 25, TR LR 78 43 KAk
WD v RS IR, LA B R, e e Sk
NREARN 2K

H PR PTAARR 5N EA AR,

2% 3k
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