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SUMMARY

The early and late results of pulmonary artery banding (PAB) for cyanotic heart
defects in early infancy were reviewed. Nine patients were divided into two groups : Group
F (five patiens) in which Fontan type repairs were expected as definitive repair in the near
future ; Group A (four patients) in which anatomical repairs were programmed in the near
future. Six patients had a good early postoperative course, and then consisted of three
patients of Group A and three patients of Group F. The band circumference, intraoperative
pulmonary-to-systemic systolic pressure ratio and arterial oxygen tension after PAB in the
good cases of Group A were 20.0+1.7 mm+ 1 mm for each kilogram of the infant’s weight,
0.52%0.07 and 46.4+11.3 mmHg respectively. These indices in the good cases of Group
F were 21.1+1.7mm+ 1 mm for each kilogram of the infant’s weight, 0.55+0.02 and
38.8+1.0 mmHg respectively. The standard deviations of every index for PAB in Group
F were small. Three patients of Group A have undergone successful total correction.
Intraoperative pulmonary-to-systemic systolic pressure ratio of 0.5 as the index of PAB is
preferable to Group A. However, only two patient of Group F were waiting for Fontan type
definitive repair. For the patient especially in Group F, careful observation and well-timed
staged repair with regard to subaortic stenosis and restrictive atrial septal defect and

ventricular septal defect are necessary after accurate PAB as mentioned above.
(received May 26, 1995)
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HEMHoF 7 7 - OER T 24 BHERE, ¥
KRS B BB FEMABEEMRBRTHA > &
Fontan ®FEMTH A 5 &, MBIRSIEA (LLF PAB)
X AMMmEERS AT GE LT, L, BEFEH
BB TTRE /B, H 5\ 3 Fontan BF 47 % B
BRIERESIRWRBIZL D, FBEIhLKEE XRK
HERbhA. CoExEG L, FARBROAR
MR o7 7 —EHOEBICXT5 PAB o@lEix
g > THRE L.

fiE it

FEGIIFK D Fontan BF4t & {ifs L BB A R
HTBH56E, FBEHEERRER & A L - KBRS
PASH R OFEAZIE % £F 5 “false Taussig-Bing” #
(Kurosawa. Van Mierop. 1986) o 2 #i. {EEEFE (i
DEE s Rastelli 458 CHoELBOLABK X BAE
28I0E 9B THS (Table ). FHEEAEIZT 25
148 H, F#56 H, FAERHIN 5 HIT, FMHFAEL
2.8~4.2kg, F¥H3.4kg Thoto. EFTHEEIILE

Table1l Summary of patients. Nine patients with cyanotic congenital heart defects

underwent pulmonary artery banding in early infancy.

Patients were

divided into two groups: Group F in which patients were expected Fontan
type repair as the definitive operation in the near future (patients 1~5) ;
Group B in which patients were expected anatomical repair in the near

future (patients 6~9).

Patients age body weight diagnosis previous
(No.) (days) (kg) interventions
D 14 3.0 HLHS (MS, AS)
2) 117 4.2 MA, DORV BAS
hypoplastic LV
k) 18 2.9 MA, VSD, CoA BAS
GpF hypoplastic LV
4) 126 4.0 CAVSD, DORV CAVVR
hypoplastic LV
5) 9 3.5 MA, VSD, CoA BAS
hypoplastic
6) 7 3.0 DORV, IAA BAS
(D 12 2.8 DORYV, CoA BAS
GpA arch hypoplasia
8) 148 4.0 CAVSD
9 57 3.1 CAVSD

HLHS=hypoplastic left heart syndrome ; MS =mitral stenosis ; AS=aortic
stenosis ; MA =mitral atresia ; DORV =double outlet right ventricle ; LV =
left ventricle; VSD=ventricular septal defect; CoA=coarctation of the
aorta; CAVSD=complete atrioventricular septal defect; IAA=inter-
rupted aortic arch; BAS=balloon atrioseptostomy; CAVVR=common

atrioventricular valve replacement.
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Table2 Method of pulmonary artery banding (PAB). Commonly, the ratio of pulmonary to systemic peak
systolic pressure and arerial exygen tension were used as the indices of the degree of PAB.

patients approaches banding circumference indices of PAB associated

No. materials (mm) procedures

D posterolateral Teflon tape 28 PaO, Van Praaph procedure,
thoracotomy 3mm width SFA

2) median Teflon tape 26 Pa0,, Pp/Ps ASD creation
sternotomy 3 mm width

GpF 3 posterolateral Teflon tape 26 Pa0,, Pp/Ps SFA

thoracotomy 3 mm width

4) anterolateral ligature of ? Pa0,, Pp/Ps,
thoracotomy thick silk PvO,

5) posterolateral Teflon tape 22 Pa0,, Pp/Ps SFA
thoracotomy 3 mm width

6) posterolateral ligature of g Pa0O,, Pp/Ps arch reconstruction
thoracotomy thick silk

D posterolateral Teflon tape 22 Pa0,, Pp/Ps arch reconstruction

Gp A thoracotomy 3 mm width

8) anterolateral Teflon tape 26 Pa0,, Pp/Ps
thoracotomy 3 mm width

9 anterolateral Teflon tape 22 Pa0,, Pp/Ps
thoracotomy 3 mm width

Pp/Ps=the ratio of pulmonary to systemic peak systolic pressure ; SvO,=mixed venous oxygen
saturation ; SFA =subclavian flap aortoplasty ; ASD=atrial septal defect.

Table3 Early postoperative course

patients pulmonary duration of improvement
No. bleeding intubation (days)
D == died on 7 POD poor
b3 = 2 good
GpF 3 g 2 good
4 — 75 fair
5) = 3 good
6) + 48 fair
GpA D + 5 good
8) e 2 good
9 = 1 good

Good : Patient was extubated by five days postoperatively,

and congestive heart failure was controlled well.

Fair:

Patient was extubated later than the fifth postoperative day,
and congestive heart failure was controlled moderately.

Poor : congestive heart failure was little controlled. Abbrevia-
tion : POD=postoperative day.
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1 4 & KBDURTE AN % 61T L 7o 4 B ¢l Bl %,
HIHEER T 0L F RR K BIERN & ffT L7 1 gt
KB EHYIB %, PAB ¥¥io 3 #IC X aifl bl %
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1%, Trusler ® TGA X¥EDOKEEXSHE L L, &
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Fig. 1
blood.

Intra-operative continuous monitoring of oxygen saturation of mixed venous

Patient 4 underwent common atrioventricular valve replacement at three
months after birth. Because of prolonged ventilation and poor control of
congentive heart failure, pulmonary artery banding was performed 14 days

postoperatively.
with hemiazygos continuation.

Patient had infrahepatic interruption of inferior vena cava
A saturation monitoring catheter was

introduced from the left atrial appendage and the catheter tip was detained to
the junction between left superior vena cava and atrium to measure oxygen
saturation of mixed venous blood continuously. After PAB was adjusted, SvO,

showed 62%.
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Mmof-dIc|_EFEAEEFL, 2T PAB #T L1
fEG 6 &, CREERERMEICTRE L b BB LG
e o o BRI TN EN RS D MV FER 4 © 2 Bz, A
A A CRBROEM UBTEINREE & PaO, A IEE
IR Lo, RAEER 2 A G ICEER 2 TR FiO, 1.0
T, fhofEF T FiO, 0.5 @ manual ventilation F
ZTEAREAEMOEARREL, NTHEOEEL
7o PAB #1540 PaO, fix A% & L G5,

1991). %7, fEM 4 T2, TABIRKHE, FABIRES

N & fbgf

#Fd7-s>, hepatocardiac vein LIA o gk M43 4
KEIRICER T 58, £OXEIo saturation
monitoring catheter #&E L, PAB #i#T he
patocardiac vein LI o & EIRET 1O SvO, 6% #
R REL, HEo—o2k Lz (Fig. 1).

# R

£fEfio PAB fig o EIHEL (Pp/Ps) &
0.86+0.15—0.45+0.14, PaO, ff {x71.9+12.5

Pulmonary Artery Banding for Cyanotic Heart Defects
— Early Results —
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Fontan type repalr
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Fig.2 The ratio of pulmonary to systemic peak pressure (Pp/Ps) after PAB with
good early results showed no significant change between anatomical repair
group and Fontan type repair group. Arterial oxygen tension after PAB in
patients with good early results showed 46.4+11.3 mmHg in anatomical repair
group and 38.9+1.4 mmHg in Fontan type repair group. Abbreviations: G=
good result, F=fair result, P=poor result.
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mmHg— 44.5+12.0 mmHg TH » #=. L KEIRIEL
Iz saturation monitoring catheter #%8& L, PAB #i
HTEBAIC SVO, fEZRIE L7 RER] 4 X, Bl I
HIFEH 0.25, PaO, 45.9 mmHg, SvO, 62 % Ti#hy
IZ tape #[EE L 1.

PAB offi R0 RHE > T, #i#S5H
DA ETE, MiioLARLrHELL O
good, 6 HLAEoOHREMEAEL o83, Mo LS
HE L7 b D fair, MAIOOLALBHEL err o7
H D% poor &35 &, good H 6K, fair 232,
poor 71 I T&H -7 (Table 3) (Albus &, 1984).

good O 6 Bl MEEIFHBRIGHR PTRER (AR &
Fontan BF#ifReEF (F#) w45 &, PAB A
AR [FHiRAE (kg) +20.0+1.7] mm, FEE:

[(FHbAE (kg) +21.1+1.7] mm, PAB EHDIL
1 Pp/Ps (X AR 0 0.52+0.07, FB :0.55%0.02,
PaO, fH (X A #f :46.4+11.3 mmHg, F # :38.8+
1.0 mmHg T - 7= (Fig. 2).

PAB #® PaO, fEA 64.7 mmHg %7x L 7fEf 1
(poor ) XET7THRACOALIEL, PAB #45.9
mmHg %7K L7cfER 4 (fair H1) (358 61 98 H o
TELD, ZTOHS 7Y F =R, LARELNBEL,
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WAL M D FF A4 D 7o b5 88 5% H ICiRBEE L 1o
PaO, ftis* PAB # 28.4 mmHg %7K L7-fEH 6 (fair
B 1%, 554895 H OBER b iR\ MERR K MEE % 32
y
%55, good @ 6 Bl &, fair © 1 FIGERLEFL, K
FUIRHERIRE R 2 L7 4 fl &, Fontan BF
WEHEFLIL3BTH 1. TDOAFED 4HITIE, 58
LROLARKKEBIE (CAVSD) o 2 fili 1 il
BFM 2 RIT L, false Taussig-Bing & DIEH 6 1
11 # ARz secondary ventricular foramen DEA$H &
BRA 1 » FFMEHET LURIERCEB L. L
L, FEROFES] 7 (IHEIFHRE O KBRS B A+
4C, ERICE ORI BRI TET L.
F#o 26T, #iERESE (MA), mAMmELSE
EAARE DAEBI 2 1 3 I b B R 15 mmHg,
Bt ST 1.4 BAZ » m?, PA index 280 mm?/m? &
Fontan BFralaE/ckBx =L, BAEFMAEE+ T
H5. EFEKMERRTHEHK - LT KERYE T
5 MA, mtEfOZEFRERE, EZEMBROES 3
%, HAERMO PAB #IZ restrictive ASD 1z X b fiffi
5 o1, DIEAZRL, BE BAS THAL T 7o),
1 R KBIIR A TRRZE L, £% - LT KBk

Patient 3: Mitral atresia combined with normally interrelated

great vessels, normal-sized aorta, LV hypoplasia,
muscular VSD, PFO, CoA and PDA)

Pressure study (mmHg)

12 days 18 days (SFA+PAB) 77 days 8 months
BAS pre-PAB post-PAB BAS BAS
RV 75/~18 57/~15 75/~15 105/~4  140/~7
PA 60/28(50) 57/22(23) 40/16(23) 67/30(44) 72/18(44)
LV 138/~8
asc. Ao 78/42(60)

PFO=patent foramen ovale, PDA =patent ductus
arteriosus, RV =right ventricle, PA=pulmonary
artery, asc. Ao=ascending aorta. Others same as
in Tables 1 and 2.

Fig.3 Patient 3 with mitral atresia underwent pulmonary artery banding 18 days after
birth. The progression of restrictive ASD and subaortic stenosis had been
remarkable after PAB. Significant pulmonary hypertension due to restrictive
ASD and subaortic stnosis was revealed at cardiac catheterization 8 months
after birth. Arrow shows subaortic narrowing. Wave line (~) means end-

diastolic pressure.
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fiic 60 mmHg DHE#ZE%4H L, Stansel W&, LB
thB@ /R #BIERCH, Blalock-Taussig 4% fifT L 7z 23,
W26 72/18(48) ot mARE B v, HE) 7kt
MmtEZ2H/ O TR L (Fig. 3). REDOIES S T
1%, 13 H Norwood FMOMATILIcDbbh, #E%E
k& PAB ZfifT L7, Btk OEhRRIETOE
BEAMATO 7mmHg 25 PAB 2 E#121328
mmHg (WA LEAUEOWMEIL LRIt e
(Fig. 4). 5 »ABKO N 77 —LBEERE CESR
HE W 15 mmHg O EEZEZRD, LED T —T 1
BETR, EBEFE14mmHg, AFEE 8 mmHg &
restrictive ASD #2 1L, AZHE 95/EDP 5 mmHg,

A X b mALA oo MEIAREE 35/12 (22) mmHg & 60

WO B8BTS |

) & 9%

mmHg OKIMERKZER/RL, MMEEIIL2.9H
fZ e m? THo7z. *9, blade atrioseptostomy % i
1L, BBIRED TRELCEEbh 3 20 BRI
Stansel WJ&. (LB fa /R BIEEM. bidirectional
cavopulmonary shunt F4j % {517 L 7= (Di Donato
b, 1993).

B3mmoF7evy—72H, HiBikEodi
T PAB % #fT LAHESI 3 &, K\ ke & b Bk
A Ay FFM D T o I A4 il Bh ik 43 Is 3 1 R/ T
PAB #HifT L 7-fEB 6 1245 A Bk 250l S k2 % 2.
7o (Fig. 5). A1 X 1 &FFo Stansel Y& B INKRFIC,
HEXLL » ARKOBIIRA 1 v F FMEICH MBIk D
TR & K 1T L fc.

_

Fig. 4 Patient 5 similar to patient 3 underwent PAB 9 days after birth. Pressure
gradient through muscular ventricular septal defect by doppler echocardiogra-
phy increased from preoperative 7 mmHg (peak velocity: 1.31m/sec) to

postoperative 28 mmHg (peak velocity : 2.65 m/sec).

Abbreviations: RA=

right atrium, LA =left atrium. Others same as in Tables 1, 2 and Figure 3.
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patient 6

Fig.5 Stenosis at the origin of right pulmonary artery was noted
in patient 3 ten months after PAB and in patient 6 eleven

months after PAB.

% &

bhbho®a LIciERIL, —MicF7 7 —EHl
HBE L THbhb Albus Zod group I (VSD with
significant mixing disorders) % t* group Il ({4185
PASRE 0 H#E AR 12 Tie<, group I (VSD
without significant mixing disorders) & L T#ih
Tw5 CAVSD fEflZ&teds, K& 7 CAVSD OfE
BRI 2> HFE B I EMFEMAEXH L, group IO F
7/ —EHURBELTR>TIVWEEELIF LT
W5 (Albus b, 1984).

K, MBINREIEMN 7e & OB FMORYRITHM &
FTREBVEBFME2RET VB rE»THHET &
THDH. BREFHBERILHMETE BBE, flxE
false Taussig-Bing & TEIRA 1 v FFM 28T
LRI, fidhIUER Pp/Ps 0.5 BE oK X b,
WRIOLAETFav rr—ATE, EORELE
FLRIS IS 1 R BB 2T T 500K E

Bbhsb. ok z, PAB 234 L loose TOLALAEHE
THoteh, HBHWIADL tight TEBE MR
Hawd, ARMOBRBRMETICIRELRD .
TR OBEERNRIETFM & L To Fontan B F471324
B3 BIMEIRRE A RTBE 7 conduit DA ZF I b,
4L ETCFEMBIC & X e dd (Choussat b i3,
1978), LABE®, Fontan circulation i&xf3 5% x5 D
#4 (Lee ©, 1986 ; de Leval &, 1988) %, fEHID
ERC L 5 FMBEICH AR O EBEB O BREIC I\ T
b, IWUTOFEBAFIIN L -FRifERETFTH
5ETHHEL, £H5ThWETHIRENRLZLA, £
BFEMEMCOVCTRREROS VL IATDHS
(Fontan 5, 1983 : Bartmas b, 1990 : Kirklin 5,
1986 : Mayer b, 1986, 1992). 772, Zi b d Fontan
BFHHIFERE L, BE, WIICXBEALR L REOM
Bk A T 5 (Alboliras 5, 1989) 7=, #H—HF
it LTo PAB X h B GiMmER 2 REL,
OBRT 5 MME K 2 MR © &, EOERBEE
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EF x5 Norwood ot f<, FIRHHEI
® hemi-Fontan ¥ X O'1 &F® Fontan B FHi~o
EHBFCL 5 THAHH (Norwood, 1991). FEBE, fif
MDA 2 BAL » m? LUF ChiBhARRZE A oW BT
13, 48AK#TH Fontan BFRMHE BIFoEBERL
Tt DBRENRD Y, HFEMDALTIX Fontan BIFHIE
BILETEH e e hTHAH 5 LT\ 5% (Bartmas
b, 1990 ; Kirklin &, 1986 ; Mayer &, 1986,
1992).

WFhiz LTd Fontan BIFATHARERE €13, FAR
PR OF IR O ERE MR ERSBLETH 5.
bhbhofESITE, Ky - 7RE» [FHREE
(kg)+21.1£1.7] mm, I#E#A Pp/Ps 0.55+0.02,
Pa0, ft38.8+1.0mmHg &7c% X 5 RIE TR
HIHOMBEBIBTF TH oo, BORESRELE
ZB\WT, fishic Pp/Ps 0.3 E TOKMEEEL L,
Pa0, 30 mmHg LI'F, ST #&{t, Tk, EMmExLE
DEAEARNE, 037050 5BEF TR LED S
Ji¢tT PAB % MifT7c 2%, Fontan BIFEMHI&E D%
Fe e P EIRFE 20 mmHg LA E, Fili%&Het 4 B
AL em? P ERRUERNRSE D e b BNTWB (&
5, 1990). #iFH S Fontan BFHE BEL T 5%
&, BMUOREETHZEELTEY, TOBKBEEM
fEDHKZED =% Blalock-Taussig FMOHHED
T3 (G, 1989). bhibh OREFIIRER A K
fTedsp, 560% 2 #lc Fontan B4 a] BE Aotk g
o< W18, AEHIIEH D PAB A% loose THRELIE
Lic26l&, PAB BoOKEIIRA TRECHE Y Rk
L, MRMERR LICHERITH - . RGBT
WS, bbb hOERN B3 % &, Fontan B F i i4F
it LTk, Pp/Ps 0.55 PaO, & 38.8 mmHg &
BEOBEYHBITL T X, Mitho restrictive ASD,
restrictive VSD, KBRS THZEOHE (Freedom b,
1986) 1w AHEEABEC L Y, Kiivied
fili LR %2 5F 5 7o D DB 2 fTT 5 & L E
ELBbh b (Di Donato 5, 1993 ; Rychik 5,
1991 ; Ilbawi &, 1991 ; Jonas &, 1985).

FLABRROCYHHIRSE S OES T, he
patocardiac vein ZE\ 7o EEIRMBR A cath-
eter ¥FEL, SvO, Ex#EHEMICE=2—FTHZ L
T, £H0OMERBMEYBBLIHETE, RELEH
EoRRREEO—onE b 5.

Rz, EMRECEFOMEBIROE I X 0R%E kK
L, WBRZEE ZAE LSV X 5 EE L e i
Bigws (Kirklin &, 1986 ; Mayer 5, 1986, 1992).

N &b s

& <&z Fontan BFMIALFRE T, Fontan FBFHKE
T EDIR B ZEMRER D T D 1 453 Te A AR BRG] 2 B L
WEROMOEENLERI RS L@ HET
H5 (Mayer 5, 1992). BikA 1 v F Tl fed4
A IIEIRA OB B Y CHBIIR S B E i T
PAB % ffT 3208 DD, BEGIENRI LGS
Bk & bRyt B0, AIBIIR IS SR A % O
KT HAHEMAE L D, T, BEMBRS L2
fEiREs bR DT PAB 2T+ 58B4d, LR
MO REIIRER TG oD, AIBIIR S s MR AE 2k &
WXL, BMANMEALTWST -7 X hRIE2
mm @G EDT - T EHVERETHAH. Fir, £H
B9 approach OBE, 7 — 7 OEIRERE~DRE
ENRT RO BB THBD, 7—7TDR) v 71
X A ERBIIR G B E LR I L X S, BHloRE
TE B FHRAT O BEXRB B.

o =

F 7 7 — ORI 5L R R o B IRYE
2T, BEHFEMREBATRIEER & Fontan BIF1f
WEHCHIT, SR X OCSRBHEE» DR L
ol

1 FESIFAIR I FTRERE C 1, BHRIE B o i S i
I 0.5 & 725 X 5 Y TR 0 .LARE
Btoavbr—ATE, FEHRY»L 1 &K 4
Firh 3PN B 2 BT 5 2 LR TE .

2 Fontan BFHHILERE T2, PAB AR [FHk;
& E(kg)+21.1+1.7] mm, I #&# Pp/Ps 0.55+
0.02, PaO,fE 38.8+1.0 mmHg & 725 X 5 7Y
TEENMEERIIRIF T, PAB o XBIRAF TR
%€, restrictive ASD R U VSD iwxf+ 5 HE 88
BEIwC X b, RG-S TIHMERK 255 fod DB
BEEREYRBTTAZ ENEETH 5.

3 Fontan BFAAGFH T L < KEMBIIRO K
EERRIRVL O, BRI, 7-TEELIOED
BB EETRETH 5.
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