Journal of JPIC Vol. 3, No. 1 (2018): 10-17

EE E=m

EHRNOMERE TORRN - ERIWAHT—TIlia

G B, BRI, G B, HBE MER', /NP ORERE, (RBE B, J5A M T R
Bk IEAL, H R

Emergency or urgent catheter intervention under cardiopulmonary support
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mE K om 755 B EIRIG B (cardlopulmonary support; CPS) &, #RAECJHMIHEHEIC B W THEE LM EL

HOTED, BEBLATT TEBRN 2 BN AEZ T 2 2 %0,

Hﬂﬁk;()ﬁﬂz 2007fﬁ6ﬁﬁ>%2015$10)§k~ BeThifT L 72 CPS F DA 7 —F LR (Cl) DREERIC D>\ TRk %
LIRS T 5.

%ﬁ%iﬁﬂlﬂaﬁﬂhcps%ﬁtiﬂ{ﬂ, CPS NTI10BlZ A 7 —FT VETEfTL, 9 BeflicoXT7[EDCI%2FT>72, CPSEAI

HUZBH DM A TDBGEERA T 2651, MRS, fEERAL, &2 CIRASEHREE» DA 7)) v FiREDO -0, 3R

IZCPSIEA L 72 BIH346TH > 72, CIHiA 5 CPSHHE L T\ 72 43 FRURIN B 4.3 0Tt aE & e > 72, &

PRIV CPSIEA L 7 2513 FEAE T2 IS CPS A G HEL L 7. CTIA& 1 & [WIIRFIC CPS Z fiEfi L 72 1 il ilias% <, 3

H AR 72 IR0 2 B2 U 51 & e & MER 28 2 F80E L 7223, fRICAIHEIZR D eh o 7,

Yigg - CPS T CLIX, 2R THD 0 bEACHTHRETH D, CPSHElRT b bRmRm LicEHTH 7. O

B T CIBIRINCPS A F DA 7Y v RIBRLEBIRETH 3.

B Abstract ® Background: Cardiopulmonary support (CPS) plays an important role in cardiopulmonary resuscitation and peri-
operative management. In addition, active therapeutic intervention is often necessary for weaning from the support system.

Purpose and Method: Retrospective study of the catheter interventions (Cls) experienced in our institute since June 2007 until October
2015 are included and assessed in this study.

Results: In the study period, CPS was installed in 71 cases, and of them, 10 cases underwent cardiac catheterization including 6 cases (7
sessions) of catheter-based therapeutic procedures. Failure to be weaned off the cardiopulmonary bypass after surgery, respiratory or cir-
culatory failure, and preparation for hybrid approach by right ventricular outflow tract puncture were the reasons for installation of CPS.
Four cases to which CPS was installed before CI were weaned from it mean 4.3 days after the CI. In two cases, CPS was prepared elec-
tively and weaned off immediately after the CI. A case of hybrid procedure was complicated by excessive bleeding after decannulation
that required surgical hemostasis next day and subsequent mediastinitis. There were no other complications related to the procedures.
Conclusions: CIs under CPS in this study featured wide variety and safe performance, and contributed to successful weaning and sur-

vival. In the cases of poor circulatory status, it will be one of favorable options to prepare CPS before the hybrid procedure.

m Key words B cardiopulmonary support, extracorporeal membrane oxygenation, catheter intervention, postoperative period,
hybrid procedure
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Fig. 1 Typical circumstance during catheter intervention under cardiopulmonary support in our institute

ECMO: extra-corporeal membrane oxygenation, CHDF: continuous hemodiafiltration.
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Fig. 2 Clinical course of overall 71 cases installed CPS during the study period

CPS: cardiopulmonary support, CI: catheter intervention.
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ZWHIT, 209 b 3B/ RINEFMH % 17, CPSh
5 DEEFLICERI L T3, Zofhod 6flicox 70D C1%
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SROBHONRE LzeliloBFER (GEH, M,
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Fig. 3 Summary of 6 cases underwent CI under CPS
CPS: cardiopulmonary support, CI: catheter intervention.
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Table 1

I-. reasons for CPS installation Cl procedures
(kg) diagnosis

tachycardia induced
cardiomyopathy

Demographic data and reasons for and procedures of CL.

RFCA ( X 2 sessions)

Vol. 3, No. 1 (2018)

choking by coil (APCAs), stent (LPA),
2 3y2m M 9.7 SV plastic bronchitis fenestration to
E-CPR TCPC conduit
3 1y3am M 7.4 HLHS failure to wean off CPB stent (LPA, RPA)
PA/VSD/ .
4 2m M 33 MAPCA failure to wean off CPB stent (MAPCA)
- developed RHF, massive TR
5 3ylm M 7.7 w-lhla_mls synd. prepare CPS before UHP ba!loon X3, stentX 1
multiple PPS i e (4 peripheral branches)
recovery from CPR,
DORV developed RHF
6 7m F 46 AS, CoA prepare CPS before stent (LPA, RPA)

hybrid procedure

APCAs: aortopulmonary collateral arteries, AS: aortic stenosis, AT: atrial tachycardia, BW; body weight, CI: catheter intervention, CoA: coarctation of
aorta, CPB: cardiopulmonary bypass, CPS: cardiopulmonary support, DORV: double outlet right ventricle, ECMO: extracorporeal membrane oxygen-
ation, E-CPR: ECMO-cardiopulmonary resuscitation, HLHS: hypoplastic left heart syndrome, LPA: left pulmonary artery, M, months, MAPCA: major
aorto-pulmonary collateral artery, PA: pulmonary atresia, PPS: peripheral pulmonary artery stenosis, RHF: right heart failure, SV: single ventricle,

TCPC: total cavo-pulmonary connection, TR: tricuspid regurgitation, UHP: ultra-high pressure, VSD: ventricular septal defect, Y, years

A
mean 3hr 34min (1hr 6min — 7hr 15min)

e
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mean 3.5 days (0-7 days)

7 (days)

casel

case2 l ‘ )

case3 | | )

case4d
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case6b

Fig. 4 A procedure time, B duration between CI and weaning off CPS
CI: catheter intervention, CPS: cardiopulmonary support.
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Fig. 5 Case 1: RFCA under CPS
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A 12 year-old girl was transferred to the cardiac intensive care unit suffering from severe heart failure due to atrial tachycardia that induced

cardiomyopathy and was installed CPS by V-A ECMO (femoral vein and common carotid artery access).

A. The first RFCA attempt was provided using right jugular vein approach (avoiding the venous ECMO cannula) aiming the focus inside the

right atrial appendage. However, this resulted in technical failure because it revealed to be multiple chaotic origins. B. The second attempt was

performed by femoral vein approach, aiming to ablate the atrioventricular node for ventricular rate control. Subsequently permanent pacemak-

er was implanted.

CPS: cardiopulmonary support, ECMO: extra-corporeal membrane oxygenation, RFCA: radiofrequency catheter ablation, RIJV: right internal

jugular vein, RFV: right femoral vein.
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PEBGEIRTIE, (D BENMEIRIC N T 28 E0 B E LT
DE A (ECMO cardiopulmonary resuscitation; E-CPR), (2)
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ZNZ1U40~60%, 25~40% EMEI N TV 5,

Fig. 212§ X 912, SHoBEHCE T % L%+ 71
Bl > ECMO 3 #5 42 3 75 1 < 1, 5RO A 2 BIE R0 7
R &, e RMOLPEEISN T 2 LIS R B 6 DAY O 557
AELNRELTWVWS, 209 b, 3HIBEFIRBEDHK
Bt 2 \IXFFMIC X D BEBLATEE & 72 > 7. ftho 1061
KL TCLH % \ITHEEZKHINTECMOREE MicLh T
WHEAT S N, Clz 6Bl iufy, ZWih T — T iyl Efii
DA RHER R % 3B1CHE T, TN b EEBRE L 2o
7o, REBIE D 2 BRI TH 2 72 O CLO EHRE % R}
EMNZEHIET 2 2 1 TER, L L, DIESARITRE



Journal of JPIC Vol. 3, No. 1 (2018)

using total 50
mico-coils

Atritm

ICE guidance

CPS :PI=2.4L/min/m?

Y - 1T SpOz
100(9808(98 19707 9798]97(98[98 /97,97 07 797,96 6/97/979797/97

2426 0130 30[30[20[31/3433[30/30 29 95_98(y

1415/14[14[13[13[13[13/13[13 EEE 4|131513\13[14\171314113 o

|

R : M

L
[

ININF L |"

Fig. 6 Case 2: a 3 year-old boy with single ventricle post-status extra-cardiac TCPC
A. E-CPR was provided due to in-hospital choking by plastic bronchitis. B. CI under CPS, the procedure time lasted 7 hours and 15 minutes. C.
Anesthesia chart of the case. Stable vital signs are maintained throughout the long procedure.
APCAs, aortopulmonary collateral arteries, BP: blood pressure, CI: catheter intervention, CPS: cardiopulmonary support, ECMO: extracor-
poreal membrane oxygenation, E-CPR: ECMO-cardiopulmonary resuscitation, HR: heart rate, ICE; intracardiac echocardiography, LPA, left
pulmonary artery, SpO2; transcutaneous oxygen saturation, PI: pulsatility index, TCPC: total cavo-pulmonary connection.
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Express vascular SD stents: 6 X 18mm (RPA), 6 X 14mm (LPA)

CPS duration: 1hr49min

PI=2.4L/min/m?

Fig. 7 Case 6: a 7 month-old girl with double outlet right ventricle, aortic stenosis, coarctaion of aorta, post-status Norwood-Rastelli definitive repair

using Contegra conduit in the right ventricular outflow tract position. This is the typical case of elective CPS preparation before hybrid proce-

dure

A. post-operative CT scan showing significant bilateral pulmonary artery branch stenosis (smaller arrows) just distal to the Contegra conduit

anastomosis site. After discharged to home, she fell into cardiogenic shock due to exacerbated right ventricular failure, received CPR, and

transferred again to our institute. B. V-A ECMO was installed via sternotomy, a 6F short sheath (3cm in length, a radiopaque marker at the

tip) was inserted into the Contegra conduit. Two stents were implanted in the bifurcation one after another.

ECMO: extra-corporeal membrane oxygenation, CPR: cardiopulmonary resuscitation, CPS: cardiopulmonary support, LPA: left pulmonary

artery, PI: pulsatility index, RPA: right pulmonary artery.

4720 LGEME o RO CL 50 CPSEF T D
ClOLEWSHMMEZ RR T 2 E13%4 <, FCPSEE
HE oI RIICEHANAZIT o D kW %
RS W20 SEoBET, v ey Z7ikED
2 W D A BEF i i A O il e A 7T o Bl ¢ ECMO
ZEAINZABNZB LTI, ECMOE AL S CLE{TE T
DOMEIE3~7H (F¥55H) &, multi-disciplinary team
BV TR E Tt —EDME - Wil zZ |l 2. L
L, EfEEBLC IR L, Cl S B E Tox 1~

6H (CF¥43H) L RUMLL o7z, 7, CIH DG
BRERED L E HIV & L GRINIICECMO 28 A L 722
Bz B W TIE, CIFERE THFEHNICEEBITRE & 72 - 7-.
BEMIZIX, CPSTIZBWTYH, AT—FTIL7 7L —a
VHEDHHW D CLE, B2 RHNIGEN TR E
HRIRIc R EEZ6N 5,

"

CPSFCIZ, ZETHH BNo L EEIHITIHETH



Journal of JPIC

D, CPSHEEBIR T b bR LIcHHTH -7, Db
BAR I C I B ER B REBAERT I BRI CPS 2 A L,
A7y P27 2 L L BEMIICER T NETH 5.

FlEtER

HANRIEER SR~ 2 DE & % AT B 2 FRIEH
ZHD LA,

AN 27 Al H A Pediatric Intervention Cardiology “F* 523 1
T20164F1 H29 HICHER L 72,

51 A XXk

1) Agarwal HS, Wolfram KB, Saville BR, et al: Postoperative compli-
cations and association with outcomes in pediatric cardiac surgery.
J Thorac Cardiovasc Surg 2014; 148: 609—-616

2) Zahn EM, Dobrolet NC, Nykanen DG, et al: Interventional
catheterization performed in the early postoperative period after
congenital heart surgery in children. ] Am Coll Cardiol 2004; 43:
1264-1269

3) Asoh K, Hickey E, Dorostkar PC, et al: Outcomes of emergent car-
diac catheterization following pediatric cardiac surgery. Catheter
Cardiovasc Interv 2009; 73: 933-940

4) Di Nardo M, MacLaren G, Marano M, et al: ECLS in Pediatric

5)

6)

7)

8)

9)

10)

1)

Vol. 3, No. 1 (2018)

Cardiac Patients. Front Pediatr 2016; 4: 109

Kato A, Lo Rito M, Lee KJ, et al: Impacts of early cardiac cath-
eterization for children with congenital heart disease supported by
extracorporeal membrane oxygenation. Catheter Cardiovasc Interv
2017; 89: 898-905

Meliones JN, Custer JR, Snedecor S, et al: Extracorporeal life sup-
port for cardiac assist in pediatric patients: Review of ELSO Regis-
try data. Circulation 1991; 84 Suppl III: 168-172

Brunner A, Dubois N, Rimensberger PC, et al: Identifying prognos-
tic criteria for survival after resuscitation assisted by extracorporeal
membrane oxygenation. Crit Care Res Pract 2016; 2016: 9521091
Chatzis AC, Giannopoulos NM, Tsoutsinos AJ, et al: Extracorpo-
real membrane oxygenation circulatory support after cardiac sur-
gery. Transplant Proc 2004; 36: 1763-1765

Atik FA, Castro RS, Succi FM, et al: Use of centrifugal pump and
extracorporeal membrane oxygenation as cardiopulmonary support
in pediatric cardiovascular surgery. Arq Bras Cardiol 2008; 90:
216-220

Burke CR, Chan T, Rubio AE, et al: Early cardiac catheterization
leads to shortened pediatric extracorporeal membrane oxygenation
run duration. J Interv Cardiol 2017; 30: 170-176

Agarwal HS, Hardison DC, Saville BR, et al: Residual lesions in
postoperative pediatric cardiac surgery patients receiving extracor-
poreal membrane oxygenation support. J Thorac Cardiovasc Surg
2014; 147: 434-441


http://dx.doi.org/10.1016/j.jtcvs.2013.10.031
http://dx.doi.org/10.1016/j.jtcvs.2013.10.031
http://dx.doi.org/10.1016/j.jtcvs.2013.10.031
http://dx.doi.org/10.1016/j.jacc.2003.10.051
http://dx.doi.org/10.1016/j.jacc.2003.10.051
http://dx.doi.org/10.1016/j.jacc.2003.10.051
http://dx.doi.org/10.1016/j.jacc.2003.10.051
http://dx.doi.org/10.1002/ccd.21919
http://dx.doi.org/10.1002/ccd.21919
http://dx.doi.org/10.1002/ccd.21919
http://dx.doi.org/10.1002/ccd.26632
http://dx.doi.org/10.1002/ccd.26632
http://dx.doi.org/10.1002/ccd.26632
http://dx.doi.org/10.1002/ccd.26632
http://dx.doi.org/10.1016/j.transproceed.2004.06.010
http://dx.doi.org/10.1016/j.transproceed.2004.06.010
http://dx.doi.org/10.1016/j.transproceed.2004.06.010
http://dx.doi.org/10.1111/joic.12368
http://dx.doi.org/10.1111/joic.12368
http://dx.doi.org/10.1111/joic.12368
http://dx.doi.org/10.1016/j.jtcvs.2013.03.021
http://dx.doi.org/10.1016/j.jtcvs.2013.03.021
http://dx.doi.org/10.1016/j.jtcvs.2013.03.021
http://dx.doi.org/10.1016/j.jtcvs.2013.03.021

eI

_-.sl

|

HAN
~
SS=—
27
/

8

|

K
O
b
=
O
O
@)
Q

l» 4 \ON,’
Ry 4"\\ =5
./.WNA\M»\.
N

~

Figulla® Flex Il ASD Occluder

Improving quality of performance

The occluder can be angled 50 degrees.

This has been enable to

treat more challenging cases.

llllll

: 22800BZX00005000

—MRERH : AT DRAREEM ERESRRRES

BR5% : Figulla Flex Il ASDEAsE & v b

SLERRTEE

JIL Japan Lifeline

BARSA IS5 2RI E41

T140-0002 RRE /XK ZTH 2 % 20 5 REMBAEI)L TVIFEHE TEL.03-6711-5232

http://www.jll.co.jp



