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Essential Catheter Interventions in Neonatal Period

Masataka Kitano

Department of Pediatric Cardiology, National Cerebral and Cardiovascular Center, Japan

Development of low-profile materials has enabled various catheter interventions to be performed in the neo-
natal period. In this study, three clinically important issues related to neonatal catheter interventions are dis-
cussed: 1) alternative methods when balloon atrial septostomy is difficult to perform; 2) balloon pulmonary
valvuloplasty in neonates with pulmonary atresia with intact ventricular septum, and the long-term outcomes
of the procedure; and 3) the safe technique of ductal stenting in patients with hypoplastic left heart syndrome.
Although neonatal catheter interventions are less invasive than surgical procedures, there are several severe
complications. Therefore, it is important that these procedures are performed with sufficient information and
understanding of the potential complications and ways to deal with them.
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1. Balloon Atrial Septostomy (BAS):
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Fig. 1 Serial fluoroscopic images during BAS

Table 1 Catheter interventions performed neona-
tal period

1. Opening of Atrial Communications
« Atrial Septostomy
« Transseptal Technique
2. Transcatheter Balloon Dilation of Cardiac Valves
» Pulmonary Valvuloplasty
+ Aortic Valvuloplasty
3. Transcatheter Balloon Angioplasty or Stent Implantation
+ Native Coarctation and Recoarctation Angioplasty
« Pulmonary Artery Angioplasty and Stent Implantation
+ Pulmonary Vein Stenting
+ Vertical Vein Stenting
+ Ductal Stenting
4. Transcatheter Vascular Occlusion
+ Patent Ductus Arteriosus
+ Aortopulmonary Collateral Vessels
5. Hybrid Procedures
+ Ductal Stenting with Bilateral Pulmonary Artery Band-
ing in HLHS and Complex Single-Ventricle Physiology

Note: Common procedures are indicated in bold type.

TE2ONEETH5.
BHEHARTBASICIRBBEISENTWE T —T
JVIE 2 %% %. Rashkind catheter [d R AIEA D
2cc, AED 14mm, HWHY— AL 6F THS. —J5
Miller catheter (ZiRATEARED 4cc, AN 19mm
EREOD, WEY—AZTETHS. TEBHEHK
Bk (FV) OPA%EZ ) % 21T Rashkind cathe-
ter MBIRNEINDZ T ENZV. KEEROLEEZE S
IZ FV IO O T, BAS I RBGE G A 2R W, 4R
5F D — AT T & % Ik H D Fogaty cath-
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Table 2 Catheters used for BAS in Japan

Maximum Maximum Abbropreate
Catheter infusion balloon pprop .
. sheath size
volume diameter
Miller 4cc 19mm 7F
Rashkind 2cc T4mm 6F
Fogaty 1.5cc TTmm 5F
0.75cc 9mm 4F

eter " TdH S (Table 2). #HiE NI BAS HVs
FERBEEL LTIE, OFE M mixing DA E R 57E 4
KNIEHEAL (TGA) - Wi KIftE A =4 (DORV),
A AT O [ 7 A5 A S a0 B 7 e DT JOE A B
(HLHS) * FIERFIMRTIAE (cAS), SRS AERTRE
RETR =SSR (TA) « OEFRRIARZ DR
AENAREASH (PATIVS) 72EMH 5.

W H D BAS DN, fElk, BRI E LTS,
AEJE U 7200055 FR bR BE, intact atrial septum (IAS),
INEW LA, RAREN, Wil FV OPAZE - IVC BEli7x
ENH B, MR L 7z0E bR LT LA blade
atrial septostomy MJi{TE NTzA, DEEERL B
i (RVOT) OHEN ST T 2 E0END D, i
FERHEOMITENELE>TVAD > Y. ThgHL
T balloon atrial septal dilation l&&RDD0F % WV
BT TE 5. ANERIBILZR S T2DITIZHE
WTE10~12mm BONNV— Y BRRETH B » 7.
inflation/deflation 2’37 { T&E % Armada (12mmX
20mm; Abot) ZZEMEL TV 5. HEETORERIC K
%73, Balloon atrial septal dilation IC BAS Z A1
DEZETHREMRMEENTOS. TASITH L
T HATIEWELE X T Brockenbrough needle % i ]+
EB 2 E ol FAER - FUROMAETE LB
LI RATHETIE AW AY, RFIC HLHS TldobE H b
BEDWE L, TN 2T 272100 LAAKE (BITE)
Wiz ahZ < (Fig. 2), LEBEDZEL - L&Z Y
RF—FOEUHRMNEL 52 7. WK Tl 10 BUE
i/ 5 radiofrequency wire 2 FU 7200 HBRZEFL A
MEfrEn T3 (Fig. 3)Y. LEHFRICHAE 8T
HIBRTTHRZLZLTESDT, LADNEWH
AROMBLZIAS TE XD RZEICHEATES. H
ARTE 2014 4 8 HA S Nykanen RF wire HME A HE
L& oz (Fig. 4). T wire DERIE 0.024", EE
& 265cm T, Ztihitid Active atraumatic tip D EFEIE
0.016", EXIX 1.5mm TH 5. Active tip LIISDEI
WEHEIE MM A]RET & %. Connector cable T Generator
EHRHIL, 5~10W, 1~10sec DIl THIMkDZEEA
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Fig. 2 Transseptal puncture using a Brockenbrough needle on venovenous, extracorporeal membrane ox-
ygenation in a neonate with severe mitral stenosis, intact atrial septum, and double outlet right ven-
tricle

Photograph A shows the left atrial angiogram after transseptal puncture. On transthoracic echocardiogram, immediately
before the needle entered the septum, the thick atrial septum (between broken lines) was elongated (broken arrow) and
the tip of the needle (arrow) was almost in contact with the left atrial posterior wall (B). Immediately after passing the
septum, the tip barely escaped passing through the posterior wall (C; arrow). RA, right atrium; LA, left atrium.

TEE guidance
with ICE probe

Fig. 3 Transseptal perforation with a radiofrequency wire (A) and subsequent balloon atrial septal dilation (B)

TEE, transesophageal echocardiography; ICE, intra-cardiac echocardiography.
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Table 3 Complications related to BAS in reicent years in Japan

Year Complications (number)

2011 Atrial fibrillation (1), hypotesion-death (Balloon dilation) (1)

2010 Left atrium perforation-death (1), cerebral infarction (1), stent migration-surgery (1),
retroperitonear bleeding (1), atrioventricular block (1)

2009 Supraventricular tachycardia (1), pericardial effusion (2)- (Brockenbrough) (1), cardiac
tamponade (Brockenbrough) (1)

2008 Tricuspid regurgitation (1), bleeding (1), stent migration-surgery (1), internal iliac artery oc-
clusion due to embolization of ruptured-balloon fragment (1)

2007 Atrial fibrillation (1), atrial flutter (1)

2006 Mitral regurgitation (1), tricuspid regurgitation (1), cardiac tamponade (Brockenbrough) (1)

2005 Atrial fibrillation (1), pericardial effusion (1)

) Active Atraumatic tip
Diameter: 0.016 in.
Length: 1.5mm

RF Puncture (RFP) Generator

’/

+ Perform controlled punctures with minimal damage to
surounding tssue
+ Compatible with all RFP products:
~Nykanen RF Wire
~NRG® RF Transseptal Needle
~PowerWire™ RF Guidewire

Catheter Connector Cable
Push-button connector povides for quick

and easy comnection ofthe Nykanen RF
‘wire to the generator

Fig. 4 Nykanen RF wire

Wire: outer diameter 0.024”, length 265cm; Active
tip: diameter 0.016", length 1.5mm.
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IAS D.LEHRRZHLICEISAH D, T OEANC I
MRETHS. R L 72DEHRRD7ZDHIC BAS MMk
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PURNREE 72 CRIMRTZRORE N H 2 T e D
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IZ/”R9". Brockenbrough iEIC K 5.0 % Y RF—FH
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BHEGIN D % T L 2Mil T NETH 5.

ARNRBERSFRME £31E £1-25

2. FER PAIVS IEXT B/ \V— 2 BhEhARF
R2mtts - Balloon Pulmonary
Valvuloplasty (BPV)
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1. RV &g 217\, RV O & Afid K U Sinusoi-
dal communication DERZHEFET S (A, B).

2. 5% (LV) X2B KBk (Ao) @ Z1T\y, fifi
Bicre (PV) OfEZERL, iz Hd 2
©.

3. JRBDH AT+ 7717 —7 )V (Optiflush XL 4F
JR japan special 7% &) Z[HEIC PV H X TiED
% (D).

4 HAT 4 VT hT—TIVDORAI AL 7 ahT—T
)V (1.8F FineCross 7% &) Zz i, Z OISk
7 A5RRE I E BTz iED D 0.014"a 11U — A
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Group A

Group B

Group C

RV volume, sufficient
TV zscore>-2.5
Usually tripartite RV

PV, membranous atresia

Major sinusoids -

TR, various

RV volume, borderline
-45<TVzscore<-25
Usually bipartite RV
Trabecular portion, hypoplastic
PV annulus, hypoplastic

Infundibular portion, well-plastic || Infundibular portion, hypoplastic +

Major sinusoids *
Minor sinusoids +

TR, various

RV volume, hypoplastic
TV zscore <-4.5
Usually unipartite RV
Trabecular portion, aplastic
Infundibular portion,
aplastic/muscular atresia
Major sinusoids +
Coronary artery stenosis/interruption +
TR = slight

Major sinusoids

Fig. 5 Categorization of neonates with pulmonary atresia with intact ventricular septum according to their

right ventricular volume and morphology

RV, right ventricle; TV, tricuspid valve; PV, pulmonary valve; TR, tricuspid regurgitation.

Group A

Group B

Group C

- RV can grow after BPV.
- Biventricular circulation
will be accomplished.

- BPV may be performed in case without

- High possibility of BT shunt or DS

- If the RV grows,

- If the RV does not grow,

RV dependent coronary circulation.

biventricular circulation will be achieved.

one and a half ventricular repair
or Fontan operation will be selected.

- Usually, BPV is not performed in case

- Fontan candidate
- First palliation is BT shunt or DS + BAS.

with RV dependent coronary circulation.

Fig. 6 Predicted clinical course after balloon pulmonary valvuloplasty (BPV) in each group

RV, right ventricle; BT, Blalock-Taussig; DS, ductal stenting; BAS, balloon atrial septostomy.

4 R A% — (Grand Slam 7 &) O stiff side % it
5. JRE AT —FTIVIE PV FO EHICHIET
TEMZBLNOTE), AEEE L TEERIBAN
MM ERICHA R AV —Z28E L, RVOT DZE
Lz RS 2 (F). M - s A 70>
NT—TIVHPVICHEL TWV5 T & 2RIt
LB HA RTAY =2 L TPV 24T 5.
Z ORBEE IRV 2T 5.

L FPEILE %, A RD A — 72 il BRI &
THEDT(G), THTBRETETYA 70T —T
WZEREIRAME £ TitEd 2 (H). HBWIEHA R
JA Y —% XD FES MW Radifocus 75 LI 31 L
T, ThzElRAEME T T, XM 7ah7—
TIVEBNZTES. ivwcaarU—HA1 FY
A ¥ —0D soft side %= T X 5B 0 Mi#hRAM F Titk
HTHIET 5.

6. $2mm F¢ & O coronary balloon catheter %z PV |-

¥ TIBMEEHT, pre-dilation Z/iif79 %. Balloon
catheter VP72l L Zx W A&, 7 FE T Long
sheath Z3# U, W7 —T I cbEENEHICT
% LimiETtE 5.

LD TPV SR R D 120~125% D £ D balloon

catheter T BPV 2175 (J, K). K7 balloon 7z
IR % L ROREE OMEIIRFAFAS A2 (PR) A
HEUBEKERZDTHET 5.

. BPV I P9 % AT YRR AN N L T SpO, &

FRY 5. CORETRIFGEMENEFEL TS
DT, RVIEWLV ELL FTHNIT K. RVl
21TV, MERS FPAEORRIE 2 RS T 5 (L), 7
TIAED IR S D RV ED LV EZ A TV B IGEE
& 1mm Y4 X7 7 L7z D balloon T re-BPV
ZIMTd %.
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®2.0mm Ryujin Plus

5F long sheath

e
0.014” Grand Slam wire

D Optiflush XL 4F
JR japan special

Fig. 7 Balloon pulmonary valvuloplasty in a neonate with pulmonary atresia with intact ventricular septum

Table 4 14 patients’ charactaristics at balloon pulmonary valvuloplasty

Range Median

Age 1-21 7 [day]

Weight 2.4-3.6 3.2 [kg]

Tricuspid valve annulus 6.1-16.5 10 [mm]
z-value —-5.6-3.4 -1.5

Right ventricle (RV) end-diastolic volume 2.6-10.6 5.2 [mL]
% of normal 36-161 63

Pulmonary valve (PV) annulus 4-8.1 5.9 [mm]
z-value -5.8-0.7 -1.9

Balloon diameter/PV diameter 0.67-1.3 1.12

Note: All patients have tripartite RV and no sinusoidal communication.

BPV 2D EE

RV IEIE S N T EILREED KHIC 1~2 R E T
50D, 1HEMEE PGEL TE#IRE (AD) ZHHES
¥, BRI I T RBiE & N TSIz ik
9B, Ta—TTVORMABIU RV H 5 ffiBfr~\
DONEFT LR O EE M +53 Tdh U PGEL ZHik L
TH%B. AD DU L TE SpO, ¥ 70% LA IR &
nnux, BEZGEHLT, ANTMENSERT . Z
D% RV IIBARICHEL, SpO, ik LRI . ADH
INfid B & SpO, B 70% LU FICHEFRF S NaWIBE X
PGE1 ZHBIL, & 5IC 1M RV OILRRENRET

ARNRBERSFRME £31E £1-25

% D> ThDE PGEL Z b LTHS. T Ol
T SpO, WHERFT E R 51, Blalock-Taussig (BT)
shunt /" ductal stenting (DS) MR ETH 5.

EREARED O E RBADREAHZEZ D

MGET 1995 4F 10 H A 5 2008 4 11 A DI #Hi &
Y2 PA TVS 14 JERFNC X U CHifT L 7z BPV 03 b iX
f 5 WA S OB R T §H 2 BT U7z, 14 SEf &
& RV #4§ it IX tripartite C sinusoidal communication
& 7% W 149 1] © BPV B 0 §f fill & Table 4 1C /%
9. BPV %O Fig. 81CdH % K 51 134EHI T
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Follow-up period | 14 attempted BPV I
1-13y (median 7.5) | |

| 13 successful BPV | 1death due to
| | RVOT perforation

| 3 infantile

3 neonatal
BT shunt

m 1infantile
palliative

7 no surgel

[Fnosrgen ] o

1 TV-plasty 2 RVOTR 2 RVOTR
ASD closure TV-plasty FO closure

FO closure

re-BPV

1 impossible Fontan or
biventricular circulation

11 Biventricular circulation
Fig. 8 The outcome of 14 neonates with PA IVS
after BPV at National Cerebral and Cardio-

vascular Center, Japan

PA IVS, pulmonary atresia with intact ventricular
septum; BPV, balloon pulmonary valvuloplasty;
RVOT, right ventricle outflow; RVOTR, right ven-
tricular outflow reconstruction; TV, tricuspid valve;
ASD, atrial septal defect; FO, foramen ovale.

A: = 2 pts with neonatal BT shunt (exclusion of 1 pt with BD/PVD 0.67)
B: = Remaining 9 pts

RVEDV PV annulus TV annulus RVp/LVp
[% of normal] [z-value] [z-value] just after BPV
120 - 1 1.1
100 - - 1.0 b
-1 - 0 = 09
80 = 2 - -
- - ) - 081 = =
= -3 - -
60 - - 07 _
4 . - 4 _
0] o 5 06 -
20 6 = 5 L= 05 Lb—-—
A B A B A B A B

Fig. 9 Comparison between the two groups with
and without neonatal BT shunt after suc-
cessful BPV

BT, Blalock-Taussig; BPV, balloon pulmonary val-
vuloplasty; BD, balloon diameter; PVD pulmonary
valve annulus diameter; RVEDV, right ventricular
end-diastolic volume; RVp, right ventricular systolic
pressure; LVp left ventricular systolic pressure.

TR L, ZOHND 7IERMIIHNRHEZRED RE T
Hoth, oo 6 IEFNIZFEE I H E VO BT
shunt F 7z (X FRE O WM HERTE K (RVOTR) %
TV-plasty 7% £ DHFHRARIT ADBRETH > Tz, Rk
FC 11 ERNC OB IEERMGI LTV 5. Fig. 91
R K ICHEIRAR AR (RVEDV) A 40 % A
T BPV ICEEN U T & il &N A 10 7 7z I Hir
A REAIC BT shunt WRAETH -7z, Fig. 10 ISR T K
91 BPV & RV (3R A ICHE T %. RVEDV A 40%
K THBEDM2IERD > 7. ZDHND TV i

ONo surgery ®Neonatal BT ©RVOTR after ®9y TVP, ASD closure

E 6) A3 re-BPV (2) after re-BPV (1)
E 140 —=2
)
g / /
-
° 120
X
100 —k";
R
80 \
TVP, RVOTR
60 X
4, RVOTR .
40 Kr\ ‘
TV annulus z-value -5.6
20
Pre 3m 1y 2y 3y Later
[Time]

Fig. 10 Change in the right ventricular end-dia-
stolic volume after BPV

BPV, balloon pulmonary valvuloplasty; RVOTR,
right ventricular outflow reconstruction; TVP,
tricuspid valvuloplasty; ASD, atrial septal defect.

P<0.001
® No surgery (6)
\ /:RVOTR
20— ® Neonatal BT shunt (3)
[ )
& RVOTR after re-BPV (2)
1.5

® 9y TVP, ASD closure
after re-BPV (1)

RV pressure/LV pressure

1.0

0.5

Pre Post 3m 1y 2y 3y Later
[Time]

Fig. 11 Change in the ratio of RV pressure/LV

pressure after BPV

BPV, balloon pulmonary valvuloplasty; RV, right
ventricle; LV left ventricle; BT, Blalock-Taussig;
RVOTR, right ventricular outflow reconstruction;
TVP, tricuspid valvuloplasty; ASD, atrial septal
defect.

XD z-value B’ —4 DL FDE D& BT shunt fif 1t D%
WHICRVAFEE L. LHL TV RO z-value
M—4 KD E DIE RV 2l 9 2 MK L
BWVWDT, RVAFHBEET, R DEIERD AL
Liah o7z, —7 RVEFFEHPRLZICETLTO
< (Fig. 11). Fig. 121SR9 &Ko, =k Bk
A (PS) DOFEFEIFIRAZICE L T < DITH L
T, PRIFRAICHML TP L. Fig. 13ITRd XS
PS & PR BARICH % T & h b & H A PS,
PR & BICRIERIKRETH D, FDIdIc & HENM
@ BPV Tf#iff1 9% balloon DY 1 XIFAJHEAR D PV
FERFED 120~ 125%FEEICHDEZRETH 5. T
PRICHE > TE=RAPPAEAS (TR) AT B A D
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[ms] —— (n=11)

40 -

30 -

PS velocity

20 A g "

10 -

Severe

Moderate

PR grade

Mild

Trivial 9, A
None J

Post 0.25 1 2 4 6 8 10 12 [year]
Time
Fig. 12 Change in pulmonary stenosis (PS) veloc-
ity and grade of pulmonary regurgitation

(PR) using transthoracic echocardiography

p = 0.03, by Spearman's rank correlation coefficient

b (n=11)
severe -

moderate -

PR grade

y Aim
Mild 4

trivial

none T T T T T T T
1 2

PS velocity (mis]

Fig. 13 The most recent relationship between
pulmonary stenosis (PS) velocity and
grade of pulmonary regurgitation (PR)

using transthoracic echocardiography at
the latest time

HY, WREMCHIERD ATRETH USRI Z 5 &
5. N5 11 FERID T O IRREIE O A AR L
SHCHTRE & 72 2R EEIRIG 75 <, EHBHIR & %97 2K U
Te HIREET ZFEE & LU QOL I mio.

fhiam & UGSz fesic 3 g, B tripartite RV,
sinusiodal communication 7 L, TV annulus z-score>
—4, RVEDV=60% of normal, PV annulus z-score=
—4 i 9 AT E RNC T T9 % BPV O T4l
BirLHlrEns.

3. Ductal Stenting (DS):
BRE X 7> M BEfi

RN DS BT E N B EDH BB L L
T HSHS, cAS; K#fk = il JAA), KBk E 42
(CoA); PA 1VS, SEIEMBIRAHAE (cPS): 77 A—

BRNRBRSBSZERME £31E 125

Fig. 14 Measurement of the diameters (arrow
A, PA side; arrow B, minimum lumen di-
ameter; arrow C, Ao side) and the length
(arrow D) of the arterial duct on the main
pulmonary arteriogram

g (TOF), DORV & EM¥F 5N 5. L% HLHS
IC$1) % DSICBIL Tk X%. BT shunt b 5 47 = i
ik (RV-PA) conduit % f 7z Norwood Tl A 3=
WEmD, ZORMIET T 20 4 MICRIMICHEE L
7 U URIRER I, A RMAEICT, g TR,
IAS, ROERE L EDORRKTNH 2 HE DR
13 20~50% &= <, WiJ5E Glenn (BDG) XTO
interstage DFEL-EH % 117, TN 5D high risk B
T3 =125 7% Norwood F-ifi7 [l L C, First palli-
ation & U C & VKRR ity fUfilih ki e (Bil-PAB)
& DS ZMiifT LT, FHE%IC Norwood & BDG Fif
TS % T & CEFERDN LR LR 1O,

DS i hybrid room C Bil-PAB & [A] I i< hybrid 77
TO—FTCEMBIRIC S —ZAZFALTHEBET S/
BRI T — T IVET FV D SR IRIIC R E S
LMD B, AT > B self expandable & balloon
expandable D& DM H 5. FFIRIVICHEET 255
FHEIHEZ K EFICFRZ R T 5 7D DORRED L
BTH5.

HLHS 28517 B #25#ARET stent BEFH
HLHS Tl Bil-PABR TH > TE T —7T)V7R E
Z RV 5 MTKREIk (DAo) Titihd & RV DX
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L F, PR« TR OB ENSIMENME LT ? Norwood FfliZ £ 9 % & AD 2RMHA L

WODT, #iJ]RV &2 A b Ly FEH720) materials % 5 <{@bN% DS HEAMNT, stent ££(3 migration

Y 5. NTHUEI R ORETAVZRTEN, B 23T B e DICSRIMNERE+1~2mm D & D723

FOMAN S MENLRIC K 2 IFK T D 555135 R 3%.

JEAZ2 0P U T2 @I R D K S I 2. 2. J8H O stent f{iE /7 1% (back loading 1% ; Fig. 15)

1. 4F end-hole Berman catheter 7 £ T EliBhRIER HARTA¥Y—Z AD DIBRICEHRT 5 K 5 I
Z1TV, AD 2t L, 2ok (MEhR, Fk U REIRICEE L THIWV 5. Long sheath % DAo %
i, KERMD & eE2aH09 5 (Fig. 14). FPk THEDT, ZOH7zHE L T stent Z AD X T deliv-

Fig. 15 Usual method of stent implantation using the back-loading technique
Wire: 0.035” Hanako; Long sheath: 6F Brite tip; Stent: Express™ LD Vascular stent (1880).

Fig. 16 Ductal stenting using the bare delivery technique
The main pulmonary arteriogram revealed the constriction of the pulmonary arterial side of the arterial duct (AD),
which was not covered by the previously implanted stent (A; arrow). The guide wire was formed in vitro into an invert-
ed U-shape to fit the curvature of the AD (B, arrows). During the procedure, blood pressure was maintained at a high-
er level after intravenous infusion of epinephrine (10xg), and a stent (6 mm in diameter and 18 mm in length) (Palmaz
Genesis® 1860) was delivered into the AD by bare delivery (C) and implanted (D).

© 2015 Japanese Society of Pediatric Cardiology and Cardiac Surgery
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Table 5 Characteristics of 12 cases receiving DS
at our hospital

Table 6 The ways to deal with problems and
complications accompanied with DS in

Age (day)
Weight (kg)
Underlying disaese

3-107 (median 24)

2.0-3.3 (median 2.7)

HLHS (6), cAS (2),
unbacanced AVSD (1),
IAA (2), TATGA (1)

Length of AD (mm)
Diametr of AD (mm)
Pulmonary arterty side
Center
Ao side
Stent *before remount
Size
Diameter (mm)
Length (mm)
Way of implantation

Stent afer implantation
Diameter (mm)
Length (mm)

4.3-32.7 (median 17.0)

2.7-9.4 (median 6.3)
1.9-7.9 (median 3.9)
3.8-10.5 (median 6.9)

Medium (5), Small (9)
5-10 (median 6)

12-29 (median 18)

Common (b), Bare delivery
(6), Hybrid (1)

4.9-9.7 (median 8.0)
9.8-18.3 (median 15.5)

the 12 cases

Problems/complications

n How to deal with it

Decrease of blood pres-
sure during the proce-
dure

Ductal constricriction of
the part where is not
covered the previous
stent

Fear to compress the
bronchus because of
right DAo and a long
course of the AD

Dissection of DAo
Development of CoA
Need for the catheter to

7 | Forming the guide wire
into an invert U shape

Bare stent delivery

Injection of epinephrin
(5-10w9)

2 | Additional stenting

1 | Covering only the nar-
row part of pulmonary
artery side in the AD

Alternative way: use of
selfexpandable stent

1 | Additional stenting

1 | Norwood procedure

1 | Delivery from FA

DS, ductal stenting; HLHS, hypoplastic left heart syn-
drome; cAS, critical aortic valve stenosis; AVSD, atrio-
ventricular septal defect; IAA, interrupted aortic arch; TA,
tricuspid atresia; TGA, transposition of the great arteries;
AD, arterial duct.

ery 9 %. Sheath 5|\ T stent ZFEH L, sheath
M5 il FRIE R 2 U C stent (& 72 JHi LT, stent
ZHIET .

3. Bare delivery technique (Fig.16)  IflJEAMK T
% 728IC Long sheath %2 DAo NENZWEICH
T&®%. Long sheath (ZAWVxWA, RV X Tif
HTHL. AL FTAV—i3 AD ORIRICEET
% &S U RHRICHEIE T % (B; RHD. stent &
Bare DIKAET AD % T delivery 9% (C). Delivery
FRCIEDME NI 55503 10 (SRR Ex7 Y >
(5~10ug) 7 sheath o 5§ 9" % Gl i £ &
20~30mmHg F% A9 %), MEDHER SN T
WABMHIC, KEF 2 —TREF a2 —T ZAERD
DRRE LT stent Z/ET % (D). AD DOIRAEHL
MR LTV 251 stent migration DV U9
WODT, HRERIR Y BBGTIC A7 > b AL
BT 5K ICHET B*.

AHHE - BES
2006 4510 A5 2013 4F 10 H ORI Y BE T 12 %E
| (Table 5) IZfifT L7z DS DghFE 13 %Ic4tE Uk

turn in the LV to deli-
very

DS, ductal stenting; DAo, descending aorta; CoA, Coarcta-
tion of the Aorta; LV, left ventricle; FA, femoral artery.

BHEE « (B 7% Table 6 ISR, H&ZOMEIXTH
HOIMER T TH O, 12 5E600H 7 iEHNICERD 5N,
ZDONOD 5%ERIE HLHS Td - 7z, R KBRS
TR IMEAR R SR M FRAME ~ U TEE O HKRE
K FZ2Z7L1§% DT, Bare stent delivery Lt x
7V VEEIE EOXIG L TFRICERREDN H
5.

®w U

=17 7 A)Vigx TV 7V N, BiER
BN TEMR T T—T IVIRED T E NS XS5
ot HAEWRD AT —T ViREREIEARE X D B
REETHIfTCE 2 T ENIARDRFRTH SH, HEHE
BEFRRRICEBRAINENEEC © 2, FERMiFEOEN
DA N Z FHTH B, FEROhT—T IV
EHEZITO A, BIHEE ZOxNRZ LT &
T, BHEDEZTHETIEEL, BTk 0nEoIC
Bl Lah s FHZZ T35 & hiRb RYITHS.

* RIS THImZRE LT 5.
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