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Background: Rashkind Balloon Atrial Septostomy (BAS) can be technically challenging if infants with Hypo-
plastic left heart syndrome (HLHS) also have unusual atrial septal anatomy or small ASD.

Objectives: To evaluate our institutional experience performing BAS in infants with HLHS.

Methods: We retrospectively reviewed infants with HLHS who underwent surgery and BAS between January
2006 and December 2015. The infants were divided into three groups: infants who did not require BAS, those
who required catheter BAS, and those who required open BAS. Additionally, infants who underwent catheter
BAS were divided into two groups: infants with standard atrial septal anatomy and those with complex atrial
septal anatomy based on previous medical reports.

Results: Of the 70 cases, 57 infants (81%) underwent Glenn surgery. After Glenn surgery, a significant differ-
ence in survival rate was seen, with 86% (44/51) in the no BAS group, 91% (10/11) in the catheter BAS group,
and 25% (2/8) in the open BAS group (p=0.0002). However, no significant difference was noted between the
no BAS group and the catheter BAS group (p=1.0). Considering the 56 patients who underwent catheterization
after Glenn surgery, no differences were found between the three groups in mean pulmonary artery pressure,
pulmonary vascular resistance, or pulmonary artery index. Additionally, we classified catheter BAS cases into
the standard ASD group (n=5) and the complex ASD group (n=5) based on ASD location, ASD size, and atrial
septum thickness. All cases in the standard group underwent complete Rashkind BAS, but in the complex ASD
group, only one case underwent complete Rashkind BAS and the remaining cases required Rashkind BAS prior
to Static BAS (p=0.048). Following septostomy, ASD size, ASD flow, or SpO, did not show statistically signifi-
cant differences between the two groups.

Conclusions: Catheter BAS is effective in infants with HLHS with restrictive atrial septum. Hemodynamic data
during catheterization after Glenn surgery in patients who required BAS were similar to those in patients who
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did not undergo BAS. Compared with infants with standard atrial septum, infants with complex atrial septum
could have equivalent BAS outcomes even though more of them require static BAS.

Keywords: hypoplastic left heart syndrome, balloon atrial septostomy, congenital heart disease

Ba L EOMEEAGEER (HLHS) TRERSHEANVNE L, DEHROBIES LEHRXIE (ASD) O
K& &IT & > T Rashkind Balloon Atrial Septostomy (BAS) 72175 C L AWHZLEEH 5.

B MBI % HLHS 169 % BAS OIS DV TGRS L7z

FHREFE 2006 F 1 A5 2015 4F 12 A F TO 10 4E/IC HLHS I3 LU CAT— 7 )VifafE - Filiz
fitif T U7 lEE I 1) % BAS DAZNIEICDWTHET L7z, 7z catheter BAS Z i1 L 72 #HIC DUV T ASD
DIGRERNC 73 THINES DOV Tl BELLiRG T L 7z,

#ER - 22 HLHS70 filfh® Glenn FfiE[iEid 57 il (81%) TH D, BAS RIEfTHETIX 86% (44/51),
catheter BAS #£Tlx 91% (10/11), open BAS BETIX 25% (2/8) LIfiGIHEMNEREEZZEDIH (p=
0.0002), BAS AKfifT#f & catheter BAS B CIEFFDHRTH>72. (p=1.0) Glenn Flit&ic 17—
T IV & i1 LTz 56 Bl DWW THETE % &, BAS KfifThf, catheter BAS filif7#f, open BAS fiifT
REOFIINGEINRIE, MiMEHEST, PAI W NE 3 BERHIC A2 RO ARMN > 7z. RIC Catheter BAS Jiif 7H#¥
% ASD DfifiE + KE X - atrial septum DJEE M5 standard ASD (n=5), complex ASD (n=5) IZ57%H
L, ASD OZHERINC BAS JiifT /5152519 % &, standard ASD Bf Tld%2f Rashkind BAS HiMiiif T
TR Z13727, complex ASD B Tld Rashkind BAS HiHfiif HiERIE 1 BlDH T, Static BAS & 9e1T
& Rashkind BAS ICE[Z U7ERIN 4 I TH -7z (p=0.048). BAS %D ASD size, ASD flow, SpO,
13 2 BEH TG B 2R iE o 7.

#55R - catheter BAS IZBRNT, Glenn D H 7 —7)L7—% Tl BAS Ailif rif & B EAEIZRDEN -
7z. F7z complex ASD BEDHAICIE, Static BAS 24217 L, Rashkind BAS ZiE/Id % C & T, stan-

dard ASD BE L RIFOMREIGE T &N TE .
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septostomy & &FT5) Z it L7z #F & catheter BAS %2
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Standard ASD

Complex ASD

Fig. T Two examples of standard atrial septal anatomy and complex atrial septal anatomy

Note the central ASD location and thin atrial septum in standard ASD in the left panel. ASD is marked with an arrow
(LA—RA flow; red color flow). Note the superior ASD location in the right panel. ASD is marked with an arrow (LA—>RA
flow; red color flow). RA: right atrium, LA: left atrium, RV: right ventricle.

Ji1T L7eREIC 0T C, JEST ARE, catheter BAS filifT
#f, open BAS fflifTHED 3 BED LI 21T > 7. METIH
HiZ, %S#FD Glenn F3EH, Glenn HE % 0TI ifi
BIIRIE, MM, pulmonary artery index (PADY
kLl7e.

JUT catheter BAS Z2 Jiif 7 L 72 HHC DWW TGS L 7z,
MR H I ASD DA, BAS HifT/51%, BAS HifTail
HORMEEL I —IC KB ASD DY A X, hT—KRv
T —iETHIE NS ASD i 9 % peak flow
velocity (m/s), SpO, 3K U BASICHES GHHEE L
7z. ASDICDWV T, Z DRI 5 Hol-
zer 5 D5 2 1Kk ¥ standard atrial anatomy &
complex atrial anatomy IC /)% L 7z. standard atrial
anatomy & (%, 1) OFEFROFRATICHEL T
%, 2) DEPREEEDHEEMNZ N E D, F7z complex
atrial anatomy &3, 1) OJE RO RICH RS
5 (BiEIRICIEY), BBV NG (FERSENC
W) ICHFELTWB &0, 2) DEHREEDNENE O,
LELLE (Fig. D.

BAS i 75 I B U Tl 4R T RTREZR R O 41
5 Rashkind {EDfflif 172 k&S 250, THAIC A
IS EIC Static 2175 C ez FAlE LT3,

DI I—REDOFHAN BAS E i & BRI T Tz,
AR Philips IE33 system (Phillips Medical Sys-
tems, Andover, MA, USA) ZH\>, ASD Off, ASD
DOhiE, HI—Fv T I —%H\ ASD T peak
flow velocity Z 7+l L7z, 7xd5, HHNE.OES AWTI

(subcostal view, frontal) T{T-7=.

R R AR

fRaticid, BERIOLEEZIE Mann-Whitney U test &
HA 2FEMER, HitRD NS paired t-test Z i L
. WINE p<0.05 ZHEHFIIEEAED D LKL
7z.

m R

RER)

OPEIARIPNC R AEBE T 70 Bilod HLHS 125 L
TFi « 217 — T )VieHiZ it L7z. Norwood F1ifi
BSOS /T A UTERNS 19 B, TALGED -7z
JEBE 51 7257z ALz 1941005 5 open BAS
h 8 il (intact atrial septum 6 i, HIZE(KEN 2kg
A D 3EM, 1611F intact atrial septum & 2kg A&
i DEPE) T intact atrial septum 6 JE BTG LTl
atrial septostomy Zfiif7 L, oD 2 fFEFIC DTN
Jo— kR 72 [i1T U7z, catheter BAS I 11 72> 7z
(Fig. 2).

BAS Bshtt D&t (Glenn B)5&E=R - Glenn BiE® D
i Eh Ak /£ - Ffi I &K #7 - pulmonary artery index
(PAIl) DLEER)

RGAER] 70 Bl D Glenn FARENEZ 57 61 (81%)
T® Y (Fig. 3), Glenn FAlE[EHEE 7.0+2.6 1 H
7257z, BAS RAEATRERE 51§, catheter BAS JEH
i 11 f4l, open BAS JEfilid 8 fl72 > 7z. 3 REDLLILT
l&, Glenn 2| 3E # 1% 86% (44/51), 91% (10/11),
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Infants enrolled in this study(N=70)

7\

Not performed BAS(N=51)

- BW<2kg (N=2)

performed BAS pre Norwood operation (N=19)

7\

Open BAS(N=8)
« Intact atrial septum (N=6)

Catheter BAS (N=11)
+ Standard ASD (N=5)

+ Complex ASD (N=5)

« Cor triatriatum (N=1)

Fig. 2 Flow chart of infants’ selection in this study (2006-2015)

BAS=balloon atrial septostomy.

/

51 not performed BAS

50(98%)
= 6 death
44(86%)
= 2 death
"

Fontan=37  AWF=5

Fig. 3 Procedures performed

‘ 70 Patients Indentified ‘

N

8 open BAS 11 catheter BAS
== 4 death
4(50%) 11(100%)

= 2 death = ] death

2(25%) 10(91%)

V"

Fontan=2 Fontan=9 AWF=1

Flow chart of outcomes of no BAS, open BAS, and catheter BAS in HLHS patients. BAS=balloon atrial septostomy,

AWF=awaiting Fontan procedure.

25% (2/8) THEXEZRD I (p=0.0002). % #F
O Lt T &, open BASBf & BAS & fiti 17 B (p=
0.0008), open BAS & catheter BAS THEAZiHD (p
=0.0063), open BAS #f T3 Glenn F3EHR M A KIC
&> 72, BAS Kif{TRE & catheter BAS fili{7#C
BEEAZZRDEN ST (p=1.0). 73, open BAS
#ED 5 B BDG ICHE T E /& o 72 6 JEFIDNERI,
intact atrial septumd4 i, {KHIAEMRER 341 (1,650,
1,514g, 1,100g) (5 5 1 B3 intact atrial septum &
KHEAEOEPH T, Bil PABLSELA 4 i, Nor-
wood EIELCM 2 fl7Z - 7z

Glenn Tl #2172 1 Bl 2 B < 56 BliC 3 LT
NT—TIVRREZTTL, Glenn FE% O Tl Bl ik
JE, JfEEST, PATICEE U TR L7z, 4 56 SR
O Glenn Filith 71 77— 7 )VREIC B % i8R

|
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JEi& 11+2mmHg, il E#Hiid 1.7+1.0 Wood Unit
(WU) » m? PAILIE 216+62 72572, BAS AKiif i,
catheter BAS Jifif 77, open BAS fiif THEDFIA MBIk
JEiZ#F N Z N 11mmHg, 11mmHg, 12mmHg (p=
0.81), MMEEIIFZNEN 1.6WU » m? 1.5WU -
m’, L5WU - m* (p=0.7), PALIEZHZ1 204, 219,
237 (p=0.76) T, 3 BERIO I CHEHAN A EE
EREDEM o T

ASD RZEERIDEEER

catheter BAS Z fifif T U7z iEFI D& 1T 52, BAS Hif%
T® ASD size, ASD IC351) % peak flow velocity (ASD
flow), SpO, ¥ & U ik L 7z ASD D 2 Ba 1N 73 %8,
BAS i1 17775 7% Table 11”9, 7535, OENICHHEE
&7z Cor Triatriatum Z &0 L7z 1 HlicDWTIE
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Table 1 Clinical characteristic
Sex Subtype Age (days) Weight (kg) ASD type BAS
1 f MA/AA 5 2.5 standard Rashkind
2 m MS/AA 10 3.4 standard Rashkind
3 m MS/AA 1 2.7 standard Rashkind
4 m MA/AA 41 2.2 complex Rashkind
5 m MS/AS 7 2.3 standard Rashkind
6 m MA/AA 1 35 standard Rashkind
7 m MS/AA 50 3.1 complex S—R
9 f MA/AA 1 2.5 complex S—R
9 m MA/AA 0 3.1 complex S—R
10 m MA/AA 0 35 complex S—R

AA=aortic atresia; AS=aortic stenosis; MA=mitral atresia; MS=mitral stenosis; S=R=Static=Rashkind

A. Change in ASD size

B. Change in SpO,

C. Change in transatrial peak flow velocity
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Fig. 4 Procedural result of BAS

A: ASD size changed from 3.2+1.1mm to 4.7+1.3mm (p<0.0001). B: Peripheral oxygen saturation changed from 81+
9% to 92+6% (p<0.0015). C: Peak velocity across ASD in transthoracic echocardiography changed from 1.6=0.4m/s to

0.820.2m/s (p<0.0003).

PAEERAL DN OE A E D H TR W T2 DR L Tz,
BAS i THRE D F I R IE, HEGH A 3 (0-50), F
Ytk 2.9kg (2.2-3.5), B8 Hl/Lc2HITHD, K
IRFe & ABIEFR A 5738 L 72 subtype & MA/AA 6 f,
MS/AA 3 fil, MS/AS1HITH-7z.

£ 7z, 104EHI%Z BAS fifT/ERNC T % &, 1A
Rashkind BAS Zfi{T C&7=DA 6 f§il, Static BAS 7%
41T UZ D 1% Rashkind BAS Z 1T L 7z DAY 4 ] T
Hole.

Rashkind BAS I {3425 Miller Catheter (Edward-Bax-
ter Healthcare Corporation, Irvine, CA, USA) Zfiiffi L
7z. F 7z Static BAS THW MBI H A7 —F
DINV—Y D A X1d 7mm (4-10mm) THo 7z,

BAS DzhE

BAS Fii# T D ASD size (& 1-}9 32+ 1.1 mm—4.7+
1.3mm, peak flow velocity (ASD flow) (& 1.7+
0.5m/s—0.970.2m/s IZ, SPO, & F ¥J81+9%—92
+6%IC, WTIITBW T & AR MRE Ok & i i
F1F% ASD IFHEICHRL (p<0.0001), peak flow
velocity (ASD flow) A EIMETL (p<0.0003),
SpO, HEIC EH L (p=0.0015), 2=fHilfi%h7% BAS

Tdh-7c (Fig. 4).

ASD FZEERILEER

RIC ASD JEHERI T2 REIC /7ML, S IEHHE T2 R
BHCHEADN S B D HERE LTz, Bid L7z K51
Holzer 5 O EICHE 10 fEHZ ASD DIERERINC 77
\J% &, standard ASD 5 #il, complex ASD 5§ T&H >
7z. standard ASD #Cl&, BAS if4 T ASD size (&
¥93.4x1.0mm—5.3=1.5mm IcHEK L (p=0.0014),
peak flow velocity (ASD flow) (3 1.6+0.4m/s—0.8=
0.2m/s I # J& L (p=0.017), SpO, i 83+8%—92
+4% (p=0.001) I k5 U 7/z. complex ASD i T
(¥, BAS 1% T ASD size (& 1 ¥9 2.4+0.7mm—4.2
+0.9mm ICHLK L (p=0.0011), peak flow velocity
(ASD flow) & 1.8+0.5m/s—0.9%£0.2m/s (p=0.017)
IR L, SpO, & 81212%—90* 8% (p=0.04) I
5 U7z, standard ASD f Tld#][a] Rashkind BAS
INATRECH > TfEflid 5 FIBITH D, —75 complex
ASD F T3 #)la] Rashkind BAS AV ATEE T & > 72 S
(&5 Bl THEFI D AT 4 JEHIE Static BAS % JefTH
EB % Z %o e, ASD JERERIT D L#Z Tl com-
plex ASD Bf Tl standard ASD #f & i U THEIC
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Table 2 Comparison data between standard ASD group and complex ASD group

standard ASD group (N=5) complex ASD group (N=5) p-value
weight (kg) 2.9 2.9 >0.99
pre ASD size(mm) 34 2.4 0.071
pre flow (m/s) 1.6 1.8 0.44
pre SPO2 (%) 83 81 0.88
Rashkind BAS 5 1 0.048
Static—Rashkind BAS 0 4
post ASD size(mm) 5.3 4.2 0.31
post flow (m/s) 0.8 0.9 0.47
post SPO2 (%) 93 90 0.76

#]1a] Rashkind BAS AN KT O Static BAS % SE17
THTWVE (p=0.048). ZOft1, BAS §if%TD ASD
size, ASD flow, SpO, & 2 FEf CMEHAMNE R A X
&xin-o7z (Table 2).

BHHE

EOHE SREGI 2 fEFI TR, PSVT 141, Kz
RIMJE LHIT, WIns—@PEIcifR L. ASDJE
RERIITIX, standard ASDEET26ITH O, ERLH
PHEXFED M > 7.

z B

HLHS (3354 QM Y DFiik Y ok
CILED PREZFLIHEZELTVS. LHMLAEDDS
intact/restrictive atrial septum Z &L CWAHA,
g d SWIREERMYE, 72 F— &, oo, fif
MEET EAREIC KD, TEERBEEDD TRLE L
BRI E UOEGIHERNIC LEXTEY. HLHS I
F1F % intact septum O EHHHELIZH) 6%, restrictive
ASD 3 22% & & HEENTH D ¥, Hoqoe 5 ¢ D
2003 A0 5 2010 4 TO 141 il HLHS % 4:1% 72
KRR LANIC 71 7 — TV 2 filid T U Te ik & R fid 772 L
5 U 72 Mt T &, Norwood itk 0DIBBEHE D 80% vs
94% L HEIFNICE ARENDZ L Z2MEL TV
%. —7}C, Norwood fif T DEAEERNCDNTD
BETClE, BIEFRE 2 BREAFOME L ®EL,
412D atrial septostomy O pH D B EEIC DU TR
LTW5.

HLHS IC ¥ J % intact/restrictive atrial septum 7
JEMHNZDRICGEAZ2KFE LT, EBEHED LS
MHRIME - V> SROMEREZL 725 L, TEH
ERTF L% T EAREENTED, Canter 57 13
HLHS IC#51) % restrictive ASD D0 R i1 7 0D J B
FT AT, @EOME IR R L FET Y A 7 OHEE 2 #H
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% L7z, ¥7z Graziano 5 ¥ I3 restrictive ASD & not
restrictive ASD D@k - V > 7 K& O fs BT 7L 72 e
L, restrictive ASD HE CHFFIROIE L, U2 /3%k
DILERDOBENERICEHNT & 2/RL, TDT EHE
MOV X7 2@ % L& LTW5. HLHSICE
T, intact/restrictive ASD 19 % /D ERM %S
EOMERDRAEAR /R TH D, intact/restrictive atrial
septum (£ 5 FHADN 5 - M fiBR A Norwood F| 5z
ITERL, REFCH LU THEERK LTS EE
ZAbN%.

BT O HLHS IS0 9 % iaH kg 1,  #)1F1f i
JRHIYIC Norwood Fli 217> TH O, KHAEAKE
Y, HEO=PWR, Ml IREREE SR E
DV B NA Y 7 FEHITUE lipoPGE, 2425 LT
RS 2 BIfE & & 7o L eI BiRae e 2 5efT U,
Z DKM IC Norwood FfiZ1795 HEt& LT
% . WfiGEIARAEHEA + BIIRE A 7 > B EEf OV
b % hybrid procedure”” & &% 7z HLHS IZ #f9 %
Bk R ORAE — AT O BN, PAEDZNME
TEERN DRSS, @Yty ha— ek
ZEDIRVLEMZSETH 2D, EOFMiitzERYT %
56T % intact/restrictive ASD IEfili 5 - Ifii & & L
THRARET L3270, FHAIZHEPNIC BAS 217
S)58te L, M5 offuhieE SN, EifimgRic/iz o7z
REDE Y WIBI R & B 2 T b, HBE T,
1998 4F 2  LLB#% RV-PA shunt % > 7z Norwood 2
# it L3, HLHS123 41 (classical HLHS; 95
{3, HLHS variants; 28 f5i]) T BVR JiiifT L7z 5 il 2[R
< 118 f5l> BDG %Il - 1##%ld 91 5] (77%), Fontan
FE - 5 83 61 (70%) THH, —EDKEZTT
w3 2,

S EIDORNREFICBITF B M5 Tld, Norwood Fi
ANCDERICDWTTALTZDWE 70 100 5 5 open
BAS 8 3] (11.4%), catheter BAS 11 f3] (15.7%) T,
HBHETI6] 27%) 72-7z. BASHifTHEDH T
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& open BAS Zfitif 78 E % %2 Z 5\ UL (intact atrial
septum JEFIR 2kg Adm OALHI KRR DIEH AR
MEL EOD, DERZGENEL, WD > AFE
L T & catheter BAS D iiif 7T & 7z 131d, BAS 2 H
L7l Tohiefil] & RIS OIREREDRE B N5 T EAVR
TN,

Gossett 5 ' 13 ASD 12 % L T Norwood F-1fifiic
AU HLHSEBID 5 B 17— T IViBHNT Az B
L 7z intact/restrictive ASD 30 JEfIC DWW T BDG %)
AL 43%, Pontan FERIE 2% & MEL, 25
IAS 7 T DWW T id BDG H 3 3 il (43%), Fontan
FRE2H) B33%) THoleMEL TS,

Vlahos 5 D # %5 ¥ T3, Norwood #fi i 1< .0 &
ffl 22 38 1< 6 L C intervention % 17 - 7z intact/highly
restrictive atrial septum 33 JEFNICDUVT, Norwood
FARBERIZ 38% T, R 1INH, 6 0H, 12001
TOEGFRITENTN52%, 42%, 34%THH, Th
1% Norwood ffi {iij I intervention %= % X 7 /n - 7z O
¥ hua—)VEED 91%, 79%, 72%IC LR THEIT/EKW
MRTHoT MG LTS, —J T, intact/highly
restrictive atrial septum £ Glenn %D 717 —7 )Lk
AT, FHMEIIRTEE 12.7+26.5mmHg, “Fffilf
EPUE 1.920.9WU Ta Y b a— VRO Sk
JE 12.6£3.6mmHg, “FHMfiMEHEHT1.901.0WU T
HY, Glenn FfEDO I b a—)VEE L et ENE R
FIFRD BT EMEL TS,

SO LZ DM TE, BAS KTTHE & T TRED
LE#EC, Glenn ZEZ D A1 7 — 7 VRS R TG
FIRE, A& ST, PA index W NE FIFORR
THoiz. Fiz, restrictive ASD JEHIC DV T I,
Norwood ffi §ij IC catheter intervention T .0 5 [ 58
WZHIRTETZT &N, FOHDELFROMERICH
5. U, Glenn E|EHD Glenn 4D /17— 7 )UHE M
BAS KRME{THEL [AIFDORRZGEEN TV BEDIELHE
ATCWV5.

HaldHA - #r2E HAO intact/restrictive atrial septum
N ADEINE, BT HONHED N2/~ L
T3, HLHS O.LFEHHROIZIEIC X > T THDT
EDREENS T & &7 L750. A DFR T,
catheter BAS Dffif7/57£1C DU Tl Rashkind BAS fifi
TTDHIIC Static BAS 7% Je17 L& 1T 1 7% 5 IR W IERI
M1 B 45E BT (36%) IC G & 7z. Cortiatriatum
AOHEGIZ R < 10 JERFID ASD JEAE% complex ASD,
standard ASD IC/3$89 % &, standard ASD i 10 i
% #5651 (50%), complex ASD (&5 #1] (50%) T
H Y, Holzer 52 Wi L7z standard ASD67 {1

39 {5l (58%), complex ASD 28 fiil (42%) &JA{IL
cHIGTH-oTz. FREIOMEITIE complex ASD X
L TIE#)IE10 Rashkind BAS (EKI#E 514 5 4 4 ]
(80%) &M o7/, Static BAS ZHE{TE €5 &
C Rashkind BAS 21795 C W TE, 4 fil2fH Fon-
tan FEDH 2 VIIFFEORETH O, HRMICTL RIS
WOT R LEHAREZRES C EDARETH > 72,

IAEZLCESL TV BIRIAHRICE L T Vida
5 19 R IZHINC intact/highly atrial septum 25 LT
Jit T U7 HERI D 6 0 H 47313 64% LG LTV 5.
COWT, ANz AT EAERIZ, Glenn Hi¥
KU TCPC #ifDMFEIIRIE « Mt EHHTAY control #f &
FETHO, RRITHOHBES T AN, Ml E SO
FEZREL, EY - REPHouEOrRENEZ R L
V5.

BAS JTIEIC DWW T iR IC & D device DR IX
BEATEMS, Atz 5 ' 1, HLHS O restrictive ASD (<
L C Brockenbrough atrial septostomy (stent &% 7
&) ZhifT Uiz 16 FEFIIC DOV T E &8, SpO, 1& 50%
—83%Ic EH L, .00 M EE A E 16 mmHg—
ImmHg I F L2 A EMRZHREL TV 5.
Hoque 5 © &, 11 fflic Radio Frequency (RF) wire
Z M 7z & EF 20 Bl @ atrial septostomy (& D W T
W U, KB EHD 2lmmHg—>11mmHg I, Z D
% Static BAS, Rashkind BAS, stent implantation 7%
1V, A7 — 7 ViR ER % T PO E MR
17mmHg—4mmHg i & ~ L, SaO, A 72%—85%
ICEMICSE LI E MG LTS,

SR DA DR Tld RE wire (& 2014 FICENT
RAENTVEL00, KEPHEORBL THEN
C & EH Y RF wire Z{HH LIEBNI R > 72D, 18
BFROBINEMMEZ - 2idEllLnwT e Tho,
ZOIEHEICR L TOMGEHISZROBETH 5.

=

HLHS OME L 720 BRI % TiRiE AR
L ENBH, catheter BAS 7 fitifT L 7z RED T141E BUf
T, Glenn %D Hh7—7)V7—%TH BAS KJiifTht
CHEEAIEFED RN o T2, F Tz catheter BAS 7 2 £f
I THGETd % &, complex ASD DI ICIE WA
Rashkind BAS [ZK#E7Z73, Static BAS Z/t179 % C
LIC& D, DEANOT Ta—FHE5 L7 D Rash-
kind BAS 7Z3BIN9 % T & C, standard ASD #f & 655
DOMR =GB N TE.
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