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Clinical characteristics and treatment of refractory cardiac arrest caused by acute pulmonary embolism
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[Abstract ] Objective To explore the clinical characteristics and treatment measures of pulmonary embolism ( PE) induced
refractory cardiac arrest, so as to increase the understanding and treatment ability of PE.  Methods The clinical data of 12 patients
with refractory cardiac arrest caused by pulmonary embolism in our hospital from March 2017 to March 2019 were analyzed retrospec-
tively, including 9 males and 3 females, aged 48—76 years, with an average age of (62.8+8.9) years. The clinical manifestations, la-
boratory examination, treatment measures and complications of 12 patients were analysed.  Results  Five patients recovered
autonomic function after conventional cardiopulmonary resuscitation (CCPR) , and one patient recovered autonomic function after extra-
corporeal cardiopulmonary resuscitation (ECPR) , three patients suffered from long-term vegetative state of cerebral ischemia and hy-
poxia after CCPR, and three patients died of " death triad" after CCPR for many time. In 9 cases of successful resuscitation, 4 cases
had urinary system bleeding, which was cured by keeping catheter drainage unobstructed after bladder washing, 7 cases had acute renal
function damage, after continuous blood purification treatment, renal function was restored to normal, 8 cases had different degrees of

gastrointestinal bleeding, which was cured by fasting, continuous gastrointestinal decompression, blood transfusion and inhibition of

gastric acid secretion. All the 9 patients were monitored.
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Three patients with vegetative state died of respiratory failure

tients were followed up for 6 months to 2 years, all of them
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survived in the follow-up period.

Conclusion To enhance the understanding of pulmonary embolism induced refractory cardiac ar-

rest, to take timely and effective thrombolysis, cardiopulmonary resuscitation and maintenance of various system organs can improve

the treatment efficiency.

[Key words ] pulmonary embolism; refractory cardiac arrest; cardiopulmonary resuscitation

0o 51 &

Jili IfiL #2 #2 2€ SiE ( pulmonary thromboembolism ,
PTE) J2& LAAG BRI T RE B ity 32 2 iim PR B
AP TR AR I A% e FEE R 2, R T A, ok
NS W, ST B R R S R AR SE, — B
RO BRI, FE TR M s . S BT AT,
Jits S Jpk it A g 4F AT R B0 30 T HIRYFET, 7EL I
EPIRAE T EE A RS = L A 34% 1 i B
Jok i A ZE R AR T IR YT 8RB BT R AR A T
e ARV N BE T D BUR B TE LA
P ili 31 Jhk 42 € ( pulmonary embolism, PE) S 2(XEiR
PECBRBRIT . HRT, 20rE i 2 ke 28 SOk ia PO Bk
PRAFHRIE R D o AW o0 B 3 Bt i i 20 i 3l
it ZEBOMER PO B BR 5% 8 1l PR BB, 483 Ho il
PRAF s B BOia i it AR IE T

1 PRSIk

L1 —RFR BT 2017 4 3 H 2 2019 4F
3 AR B PR B AR BASE JL O JLEE Be i iy 12 )
it s e ZESOMETA R OB ER 15 R E T I R BB, Fov
B9, 24 3 ] 4ER 48 ~76 % -1 (62.8+8.9)
& AR ACUE T A I e bk 3 61 A v K1
) ATURE TR 1A S K 1 A R
bk 2 91 A AR e Rk 1 S R K 1 B A
By = 1 W I s 10223 W 7 D S AN el 8
OFFE sk 4 7212 Wibs #E ; @0 B BRI IR Ek =2
8¢ 15 min 170 E 7R LM A EIEHARE . HE
BRARE O NI SE | 3 2 ik e )2 i 24 AOMa 2 4 B
FEVENE 2PE R A R 25 R0 R R B AR
1.2 A%

1.2.1 <=slbadr ARG BIIREE R0 v 1A
ODAERAR AR I X 2k APz Wi, IF Pl i #
RIT . GUERIRYT, MR 8 ) ke JE i — 2 A il
Sk CT I B (CTPA) DL K i sh ik 5 . O
FEZELRB N VI~ V4 FECT JEEE, VI S HE
QR B, S1Q3T3 fif | 58 4 s A 58 M A7 i S 1% S BH

i R, B DS EER I AOE ADE
PR VERIFRZER | =S IR It 4 B G PR Dk
Pk, R NRE, Ik CTPA F2ER M N . i zh
Jik 3271 e Ho A SN FE L A0 S B it A AR K, i 3 fik
W BIERIA s bk 3T My LN B A5
LA w8, IS R IR« 158 R R sh 2218,
JRFR ARG, K [ i AR

1.2.2 M & 2k 0T il gl Dk ke 2 5 1R B X
B BEIREE 2 B 25 T 0 il 52 050, S 4 RS
8], ol 42 55 2 /D FE 4R 60 ~ 90 min & 75 7 1A AL H
L4550 i &2 I ( conventional cardiopulmonary resus-
citation, CCPR) FI 4K &b s ili 52 75 (extracorporeal
cardiopulmonary resuscitation, ECPR)

1.2.3 dhibss  —HIZ SLITAERIGIT . X
TR, ik SR s 1 If, 22 PR ST IR T
U A AT ) R LR B P O Bk R A Bl R
TR YAERR L, To AT A R I R
L HEIR i 96 e 300 S5 S AT 5 ( TE 3 RO 8 e
B, SR EE I, SE VR s kein sy, X
TARATHVITAR B L 18 A A5 20 A 08 il B 1 L
LSRR R, AR 20 000 1U/kg R
BEIASEBEEK 100 mL P2 ki I 2 h, 55 2
FALHEHE T EE 6 A, Pk Iy 2 N AR 51T
F 6000 TU S R4, & 12 /NS 10, i FE
JE BRI PR YT TR AT 3 A 15 mg HIR, &
12 /0 1R, JE2E 20 mg, BER 1 IR, X T IR A
JE M sl AT , 5 E G i TR 25 1)
ARLELG T 5000 TU/ kg PRIGEEIASEBEEK 48 mL,
PL2 ml/h (R EE R IR, B 2 MR sh 1o
FE .

1.2.4 #tarzmnyrFae ONEZHRLRDE
BRI A SRR, TR RN B [R) I, AT s T
THEZ5H), 5 B EIRER 10 mg TN 5% %0k
FESHRS0 mL, LA 5 mL/h (19490 4 5 5 15 4 5 Bk 2%
A JE AR L R R AR o L AT TR i AR
HZ BB T M 100 mg 1A 5% 55 % B4 73 8 %
50 mlL, AR iR B R



- 138 - ZREE E B BE 2 2021 4F 3 A4 23 #4552 ] Military Medical Jowrnal of Southeast China ,Vol.23,No.2 , March,2021

1.2.5 # Lz Jilighhior ZESORIEEO B
RS 2o 1 | A dfe ot g A Mo | Sk B AL L T AR aE
HR I A I R, X6 Wi 4 2 405 22 T ST B AR £
Prab B Sk R 0 T 0% S B R AR T
(CRRT) 4bFE, 1038 1l 22 T 57 7 5 410 iR 2 i AL
ETSEY LI

2 8 R

12 i, 5 #i12: CCPR 5K E A £3hfE; 1 &
ECPR 5% A 2063 #4 CCPR )5 Kbl i Bk 4
A TE]C S2A W A A RS, b 1 5 9t ] 120
min;3 FZE 2K CCPR J5 8L FE T = HRIE" FET .,
9 B D T B 4 B B IR R G L, 2808
IOt h e AR R T PR A 5 | T R A A 7 B IS
et E | 235 Se vk s AR i6 7 05, B T e Rk
STAEH 58 1] 0 AN () 2 38 190 T A28 I, 2828 1
FrLl B s I A0 S RS AR T IR A AL
AL R IR YT J5 I CTPA 78, i sh ik 72 £+
FERLEAIE A, UL 1, 9 15 5 s R kAR b
Ui, 3 BIAE YIRS J 35 23 WA IR s 5 55 55,86,
242 RAC TP b ;6 1) B F BEDT 6 N H ~2 4F [l
Vi N A2 .

a: YRR IS (7 Sk BT 7 2o 1l 8l Jjk 8 2 B4t ) 5 b —
UCHRR e (K PR ZE i 3l ok 76 22 BRI 2% )
1 2ERzhAkE EEHES MO BERSHER CTPA Bl

3 i) w

3.1 ER4FS SR AR R ZEAE £ UL E A
15 TFAR BT R B SRR | AR
PR 5 sh 1510 A 12 il 10 B REAR
J& 2 B KBS IR RIBA S5, I 8 fl>60 % 4 ]
<60 %, Fe/NMEWE 48 % P YAEIS (62.8+8.9) %,
Hrisds 1 B BEEITR G B . 5 NS ke
FEECEIA TR O BRI 5 DA T R E A O/ H R
FARGEKEIKA X T ARG ; QK IEMNK; @i

@OABEZ AN/ N A 175 )5 51 8 Y fili 2 ik e %€, anf
IR TR 1 R A A AR I B kR ZE i XU
SRR Lo BRBRAS: e JBE PR B VR i 2 Ik ke 26, 75
EEAKIA.

KT i sl ok ke 28 S BOGE IR 1O BRBR 157, St it
Bl kAt ZE mT S BUME PR BE 35S 0, A B R
EREGK S, IR AT O R AT 300 Bk PR
15, WO 95 5 S 20 BRER A5, 25 el 3l ik 3= 1
FERH, B BHAE IR 5 A 0GB &0 42 F P
T A TR 8 14 Pk v =X O 3 K Fs 8 194 ot A4 o I, it
Sk ETRE 8, KR [ OBk, (5 R R A IR b 2
38 1432 31, BH ZE 22 vt Jili 29 ik, A 0 9 1 AN 38 43 [m]
TG, O i AR, LI BN bk R AT oK B R
I, bk R e 1o BH 7 385 v (810 I 3t 94 I v
AT B3 TURR , FEUOE K il A, S 3500 3 ik Ok
TATRRURERE, HH BT O R BR 457
3.2 BHSHT  HE B IOBREE)S, TG
R sh FME, 1T CTPA BRI S 15 5% ( DSA)
SR AT TRIME T PR R e S L e T e 4
AT BEA I R4 s nT B2 Wi 3 ki 2, A4
S (34 R FH R 20 e 7 0 Hi TR M 4 K A A A
HOBAERRTE S TIRYT ., Fields 255 i 25 25 0 Br
15 0 R A2 Wi 3 ok A% ZE HUSME S 53% , K Sk
1 83% ., U HL EITE 2 Wr 2P i 3 ok e 2E i) 7R v
SEPEANTET (EON T i 2 ok )™ AL ZE ) fR A, O HL A
A bt s H 22 ST R 3 B R R A
S PR (=M AT AREBEL 55 ) 751 A ) I R R e A i
BRI, BFE X T RCEPrs F s F AT
PRI 2l Je R TR R i ol Bk R 45, sl © B
R TR Ik ot A R 5% 0 R R AT, DA B M R
PRE50H BER 58 4 7 o S sl AN 58 2 4 i S L &
RHYF . 5 $E R A O DI REAS 42, 22 47 0 B A 2 0
ORI, BCAT U B ki Ag v B A 2 W i 2
ke 2 , TG i —214T CTPA,
3.3 BHNRIT N T HATEM Sk 2T A
BRI DOEAE AT R S A SRR Y R
R 2RI B Bk ZE3R YT B pke e, 57 RIS B P T
RIT . ERERIRIT R o E , AN RE i BB AR R, O
Jili 52 75 2 /04542 60 ~90 min' " A 2H 95 151 $ R it
KK H N120 min, Fe 2482 758 Y1, B LLO it &2 95
Jof S FE A RS [

EEWERERETRRTFETR, 285G



Zrrd [E B2 2021 4F 3 A 23 B85 2 W] Military Medical Journal of Southeast China,Vol.23,No.2,March,2021 - 139 -

il s i 28 8 B B BRI T . W T A IR R A
SRR, TS ki ZE VTR R 5028 B 45 7E 013
ISP AR i P e, A 1 T SR A
ANl 48, A ( extracorporeal membrane oxygenation ,
ECMO) SRS = iy S5 PR S 45 45 I I B AR
i itgr . KW ECMO(> 5~10 d) 2%
ot gk, DL R i — 2P I A 0 % s A A5 O
SAE , BRI s kAR ELARR B, 75 IR BB I rp g2 o
A4 1 HLLBERIE R 4T ECPR AT,
ROB I, O A TE SV B ok 28 51 R 0K 5 iR
F i ff FH Impella 545 0T BUAS B G5 97 8009 9% 1
HaEt

AR LR e G 1 442 735 , 7 P 2o 9K R A5 1) it 50 fok
2SR M A0 4% T 3 1) 25 - S0 Jo e Bk v kv
SR T REFRCR i B2 BN ETE
A 5 300 ) B8 2 S A, LA A AR I A O
SiE o SEBRIm R AR A = 47 1 O Bk SR 45 9 1R
TR H I Y e A R EAE AT B il O TR AN
PR R AR SAES . Koroneos 25"V 3238 1 143
PPN SRS B R I AR AT A AR ZE R R FEAR S
HH B3R R R i Sl Dk A ZE 0O BRBR A5 IR IR Y T AR R
B, ARZH 2 B2 W A SR A ek TS J
i, BEXE I PO B SR 15, TR RRIR T, B R0R
Iy, HoR s e 8O i . Br LZESE R
AT X T A5 GE 1 VA A A, TSI E RE TR
OISR 2 1) i 4 28407 v i | e i
SR LA

P ARG , 78 8% 114wy e fili 2 ik ke 28 JR 5 b, Hp 2
A A A IE AN RS R P 0 Bl [R5 A0 % DR
SR AR R  FERER R AR 48 h
WITIRIE AR IR T I, ZRAG R A7 &%, (A ke ATl 1]
TRERFEEE 6 ~ 14 d WA A R# ok
AR R YA I, SR 1 h S I B 1 E AR
JE B R AIGST, S EROR . RATEE
UKBEHI20 000 TU/ kg FRIBEA R WS , 245 T IR
fiti5000 1U/ kg, FFEeif kRN 4ifF 24 h,iEH 4 d &
Z MG BN 2R E A D IREW S .
3.4 FRERAE  XERE BB S L
fite L A 22 A% E D REAS 4, i am s AE
R e Ml 52 550 i SR T R R O R, BB O Il A2
IR A 25 | Ok B 22 1.0 BE IR 15 8 5 BE A%
LA EGIK, SR, VA 45% ~ T0% 17 1

FEE ) PR i R A A, O i A2 IO I R 5 R
FoUHEIm A B I v AR A, RO RE 2 B 96
MK (return of spontaneous circulation, ROSC) , {H
TR A28l bk e, LA K B it 2 Jok A 2 - 350140 i
ok I3 B A5 Py 2 2K i P e T, S Bk
S Vet 54200 A 2E 2P Bt S A | R H R R
TR S R N EE I R 2, 3 SR TRUE 2R N 1
A2 I 18, 51 B 008 20 v B A, 2E — 20
G BRI SR, PR YT R R R S T 3
. (% M 5 ok 103 BEL T e R R B B, IR R
T EARIEYT R NG L 38 7 AR A A B 52 0 VA R Tk
7 USRS S 0 TIO0E PR PR T TR TR
R I R AR s ) K A, AR 3 AR AR Y
A2 7 AR YT e AR T R I A A R A
PEAERYT, BPVIRSAI RIS, 7T 68 5 I A
A K, BRI, B e IR A2 4k, 2 —
B[R0 74 2800 il 52 7 1 [R) B 26 T AR, I il
I M 20 B BEL, 4 v O i o = 2 il i 7 [ B
T3 VI LD, TS Ak 0T B, S i B 2 O A
IR EE TR,

SOV T R A0 R T 3 bk R E 20 Bk R A5 R
HR I ENR WL, AL 6 6 I 2E T U ke
P 0 FR o 2 M A IR T v AR A5 I T A% O il
S5 HE SRR I PR P T B AL T v R
AR SREA L E Y PSRN S I NG G
WL IRERRATLE A, 47 /N BE S 48 i) e 245
HhZ 4B R, 4 CRRT IS AU B IE
BAGRYY 0 W R MR IR SE R 1 A 3R
O LR A 72 T R 9 B, U R AE SO, DA
AR5 B DIfie, [ B AT LU G i 42 i 25 0, 4k 4%
CIRENAEZS T v Vit

25 LIRS i Bl ok ZEEORE IR MO Bk
RIS WL S8 R 55 U L BT DR 55 8 P SR 55 i
D-ZRIKSERAZ W, IR55 75 — B A .0 D RE
BREh S R IK LA, oA i — 24T CTPA fadr, 7 R
FTHRETEIRYT o X T LAAEIA R Y, 4 Foi i | 5 46 T~
AR OIS IRAE 28] i 2240 v i | e I
JEAFAR IR R B, S WA R I S T A T X
Wi, 5 58 )& 38 43 16 3 B [A) 25 TR A T s AR
I7 o BUAMOIT A 75 0 [R] B o] R A T R S
SRS R] 5 PG 0T T S50 ot P S M g | 2 ) B A
AT I A Ak B ) S R PRAK 52 4 B 45 4% E Y



- 140 -

R EIBTEEZY 2021 4F 3 55 23 %455 2 W Military Medical Journal of Southeast China,Vol.23 ,No.2,March,2021

HRHER . B ECMO B K & ' ECMO 7£ fiti 5h
JokAd: € B0 Bk TR 158 B B SRR R R 1 2 EOR
HEEMEH,

[ &% 30Hk]

(1]

(2]

[10]

[11]

Wendelboe AM, Raskob GE. Global Burden of Thrombosis: Epi-
demiologic Aspects[ J]. Circ Res, 2016,118(9) :1340-1347.

Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC
Guidelines for the diagnosis and management of acute pulmonary
embolism developed in collaboration with the

Respiratory Society ( ERS) [J].
543-603.

European

Eur Heart J, 2020,41(4):

Rogers MA | Levine DA, Blumberg N, et al. Triggers of hospitali-
zation for venous thromboembolism [ J]. Circulation, 2012, 125
(17) :2092-2099.

Kang GY,Zhang HQ. Risk Factors for Venous Thromboembolism
[J]. Am J Med,2019,132(11) :e807.

WO W 2MEMIRE S IR A O IIREAR AL W K
JEERE[ 7). ARIEBIEZS,2015,17(5) :520-523.
ZEME R SRR . PRI R AR NE R R R[], PR
WFFE A4 ,2019,32(5) :557-560.

KRR . O aVR SRR R B ST,
BE2EBFFT AR 24, 2010,23(10) ; 1112-1114.

Fields JM, Davis J, Girson L, et al. Transthoracic Echocardio-
graphy for Diagnosing Pulmonary Embolism: A Systematic
Review and Meta-Analysis[ J]. J Am Soc Echocardiogr,2017,30
(7):714-723.

Kukla P, Mcintyre W F, Fijorek K, et al. Electrocardiographic
abnormalities in patients with acute pulmonary embolism compli-
cated by cardiogenic shock [ J]. Am J Emerg Med, 2014, 32
(6) :507-510.

Soar J, Nolan JP, Bottiger BW. European Resuscitation Council
Guidelines for Resuscitation 2015 ; Section 3. Adult advanced life
support[ J]. Resuscitation, 2015, 95(10) :100-147.

Truhlar A, Deakin CD, Soar J, et al. European Resuscitation
Council Guidelines for Resuscitation 2015 ; Section 4. Cardiac ar-
rest in special circumstances[ J]. Resuscitation, 2015, 81(10) .

148-201.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Meneveau N, Guillon B, Planquette B, et al. Outcomes after ex-
tracorporeal membrane oxygenation for the treatment of high-risk
pulmonary embolism; a multicentre series of 52 cases[J]. Eur
Heart J, 2018,39(47) :4196-4204.

Corsi F, Lebreton G, Bréchot N, et al. Life-threatening massive
pulmonary embolism rescued by venoarterial-extracorporeal mem-
brane oxygenation[ J]. Crit Care, 2017,21(1) ;76.

Shokr M, Rashed A, Mostafa A, et al. Impella RP Support and
Catheter-Directed Thrombolysis to Treat Right Ventricular Failure
Caused by Pulmonary Embolism in 2 Patients[ J]. Texas Heart
Instit J, 2018, 45(3) :182-185.

Escalante-Kanashiro R. 2019 International Consensus on Cardiop-
ulmonary Resuscitation and Emergency Cardiovascular Care Sci-
ence With Treatment Recommendations [ J ]. Resuscitation,
2019, 145.95-150.

Koroneos A, Koutsoukou A, Zervakis D, et al. Successful resus-
citation with thrombolysis of a patient suffering fulminant pulmo-
nary embolism after recent intracerebral haemorrhage[ J]. Resus-
citation,2007,72( 1) ;154-157.

Meneveau N, Séronde MF, Blonde MC, et al. Management of
unsuccessful thrombolysis in acute massive pulmonary embolism
[J]. Chest,2006,129(4) :1043-1050.

Daniels LB, Parker JA, Patel SR, et al. Relation of duration of
symptoms with response to thrombolytic therapy in pulmonary em-
bolism[ J]. Am J Cardiol,1997,80(2) :184-188.
)RR . AR R T ) "I RIAYT ], AR
IREEZ4 5 (TR ,2013,7(15) £ 15-17.

Chiota NA , Freeman WD, Barrett KM. Hypoxic-ischemic brain in-
jury and prognosis after cardiac arrest[J]. Continuum ( Minneap
Minn) ,2011,17 (5 Neurologic Consultation in the Hospital ) :
1094-1118.

Vaara ST, Pettild V, Reinikainen M, et al. Population-based in-
cidence, mortality and quality of life in critically ill patients trea-
ted with renal replacement therapy: a nationwide retrospective co-
hort study in Finnish intensive care units[ J]. Crit Care,2012,16

(1): R13.

(75 B #3:2020-04-03;
(RfEHRE . T4,

& 18] B #§ :2020-05-09)
EXRE. S4E)



