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—Abstract —

Unifocalization and Complete Repair of Pulmonary Atresia and Ventricular
Septal Defect with Major Aortopulmonary Collateral Arteries”

Jeong Sang Lee, M.D.", Jun Young Choi, M.D.", Jeong Ryul Lee, M.D.",
Yong Jin Kim, M.D.", Joon Ryang Rho, M.D.", Kyung Phill Suh, M.D.",

Pulmonary atresia and ventricular septal defect with major aortopulmonary collateral
arteries (abbreviated as PA+VSD+MAPCA in the following) has limited the success of

attempts at accurate diagnosis and complete surgical repair.

From April 1986 to September 1990, 23 patients with PA+VSD+MAPCA among 96
patients of PA-+VSD in Seoul National University Children’s Hospital were encountered.
The group comprised 14 male and 9 female patients with ages ranging from 17 days to 177

months (mean 49,6 months).

We operated one stage total repair on good pulmonary artery sized two patients by R.E.
V. (Réparation i I’ étage ventriculaire) and Rastelli operation respectively. And the 11
patients who had independent MAPCAs and hypoplastic central pulmonary artery were
dealed with unifocalization and modified Blalock-Taussing Shunt and followed by second
stage repair in 3 patients later. We successfully had managed 7 patients ' whose MAPCAs -
could be ligated with modified Blalock-Taussig Shunt and followed by second stage repair
in 3 patients with R.E.V. or Rastelli operation. Recently, three obstruction after 11 uni-
focalization procedures made us to try palliative right ventricle-pulmonary artery conduit
operation by Gore-Tex vascular graft interposition under cardiopulmonary bypass. And so
we managed another 3 patients with these procedures for the purpose of pulmonary artery

growth whose central pulmonary artery were severly hypoplastic.

We experienced one death after second stage repair whose central pulmonary artery

was created by 12mm Gore-Tex vascular graft and was unifocalized,
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Table 1. Total cases of PA4+VSD+/—MAPCA
Total 96 cases

o No. of Patients

1986 1987 1988 1989 1990
Year

Bl PA+VSD+MAPCA  EZ PA+VSD-MAPCA

Table 2. Numbers of MAPCAs
Mean+ /—SD (4.1+/—1.7)

Bl Right 222 Lett '

Avr. 2.2+/-0.9

Avr, 1.9+/-8.8

J:l' FEZo] EA) st H5-7F 5 A
A 2H3eE 2 ANFTY GE) oA o
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FAMEHozRY AYFIFS L& ARy
MAPCAZRH HERFFFS 2 dAEH Alo]9
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type b (PA index7} 607 %t+independent MAP-
CA)7} s#leol A HE9o] ¢1o™ independent
MAPCA?! type Wbz} 38 o]t (F 3).

Z 2339 #AE E 4, 59} go] 1AEH 230
2 BH39d. 19, 28 & PA index7} 229, 2142
A EY A7V FRFEo] JeEAEE AxX
MAPCAZ®] e}gjo] S E 2 dd0) e com-
municating MAPCA o]=2 8 3238 REV. 4%
2 H2AYR Feg 474 AYiHe MAPCA
= dzsidoh. AH7] ARX 308F P RV/LVe &
2 0.55, 0.62.2 FzsPon 2¥ Tk AR %A
A3 #ZAFe] gloey 19 A= 4 HY5 Ast
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Table 3. Surgical classification of 23 patients wit-
h pulmonary atresia and ventricular sep-
tal defect with MAPCAs

No. of

Surgical classification patients
1. Moderatcly hypoplastic central
pulmonary arteries (PA index=60)

a. Arborization abnormalitics(—) : Ia 8

b. Arborization abnormalities(+) : Ib 5
2. severely hypoplastic central pulmonary

arteries (P A index{60)

a. Arborization abnormalities(—) : lIa 3

b. Arborization abnormalities(+) : Ib 5
3. absent central pulmonary arteries

a. Arborization abnormalities(—) : [la 0

b. Arborization abnormalities(+) : b 2

PA index=(RPA area+LPA area) / BSA (nor-
mal range 330+30 mm? /m? BSA). where RPA is
right pulmonary artery, LPA is left pulmonary
artery, and BSA is body surface area.

__)
Fig.1. Schematic Surgical classifications and the-
irSurgical procedures in MAPCA+PA+
VSD
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#& NFe=EAN ddzxdddes £ 84§ Blalock-
Taussig# Teheg Aldsta SAlo $% MAPCA
Z2EE A T 42z 12709, 8/01¥ F PA index
179, 163mm?/meo. 2 #AFH4%& &Aste =
424 £& 9 REV 224 SdaAsia Ay
71 A=A 308 £ P RV/LV 0.5, 0.62.2 e ¢s.3
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Table 4. Surgical Result and Classificantion of MAPCA

MAPCA No.of origin of first stage op. op. second stage op.

. Prviv Outcome

pt Sex type AAMAPCA MAPCA  Age  Bwt PAI op. mtevall Age Bwt PAI o,
(R.Lt).  (RtLt) {kg) (kg)
IMLILL 2 1 dh - - - - - m 74 29 REV4L 05 RV dystunction
2 M I I L 2 2dAJSCA - - - - - & 157 24 Rasteli+LcBS2 06 _good
3ML L L 2 3 dbo Bm 104 0 LUSE ©m BHm 125 119 Rastelli 05 good
. Chovineper
IML LL 1 1 dh 5YM 155 68 (US)E  8m  Gim 165 183 REV 0.6 pul. vas. ds—RVdyst,
. Cbovine per
5 F @ Ib R 2 2 d-AoLINN 5YM 125 ¢ sM*UMSIE Sm & 13 250 Rastelli 06  pul, vas, ds->Death
cIS%

6 M Iy Iy L 3 4 dALINN Iy8m 7 o Se I'm 4ym 105 % {(D.US) Om later Cath. Good
TMIy Is R 2 3 d-AoLIN Uytm £ 22 (ULS)E 3m 1y B - U)g d/t  remained MAPCA
8§ MIy Iy L 2 1 dho ylim 12 5% (U9 - - - - - - 9m  later Cath. Obst.
9 Fllya R 4 3 dho N6m 10 2 (USHHE - - - - - ém later Cath Obst,
10 F T T L 3 3 dAcISCA S¢dm 118 70 (US)E - - - - - 10m_later Cath, Qbst,
I MILILR 2 1 dh 17d 31 % (S)e ¥ ooy I % (Uk{S)e - = = Good
RFLILL 2 2 dho gyom BT H (S)e ¥ olym X % (USK - - - Good
3 MO M L 3 dAe Sy2m 750 s(MU}SIE - = - - Iy - - ~ __Good

Legends : M=Male ; F=Female ; A A.=Aortic Arch; d-Ao=descending Aorta; LSCA=Left sub-
clavian artery ; B=Bilateral ; LINN=Left innominate artery ; L=Ligation of MAPCA ; S=Shunt ; U ;
Unifocalization ; M*=main pulmonary artery creation ; D=Division of MAPCA ; ¢ =left ; r=right :
Obst=Obstrudion of ulnifocalized MAPCA ; PAl=pulmonary Artery Index ; B-S=Bjork-Shiley ; IS=
Ionescu Shiley ; bovine per.=bovine pericardium.

Table 5. Surgical Result and Classificantion of MAPCA

MAPCA No.of  origin of first stage op. op. second stage op.
P Out
pSex tpe AAMAPCA MAPCA Age Bat PAl  a  imevd A Bw PAL @ o
(kg) (kg)
WF L I.L 11 da llyim % 130 SLr  #m 128m 2 29 RastelicBS2 0.7 good
BMI. L1 1 da yim @ 02 GHe ¥ 4ym JLI REV+L 0.46 good
KF I.Ta L 4 3 dao Wdm 125 120 (SDr Bm 49m 17 20 RastelicBS% 0.7 good
TMI, I, L 2 1 dho 5m 6 0 CL - - - - - - CHF?}
BF O, I R 2 2 dAlINN oim 2 % S)e Hm 8dm A5 U (S.L)r - Fair
YMI T, R 2 1 dAo Iym 85 4 L Um 2m 10 8 (SL)e - Good
DMI, [o L 2 2 dALINN % 96 134 (SLe - - - - ~ 10m later Cath Good
AMILEL I, L 2 0 d#A 6m 66 6  RVPA  Gore—Tex . interposition 10mm  under CPB Good
2F L Iy L 1 2dAJISCA m 5l 8 RVPA  Gore-Tex interpositon 10mm under CPB Good

LIMA
BF 0,0, L 43 dA m 62 41 RVPA - Gore—Tex interposition  8mm  under CPB - Cardiomegaly

Legends ; M=male ; F=female ; A.A=Aortic Arch; L= Left; R=right'; d-Ao=descending Aorta :
LINN=Left innominate artery ; LSCA=Left subclavian artery ; S=Shunt ; L=ligation of MAPCA ;
=left ; r=right : C=central shunt ; LIMA=Left int. mammary artery ; REV=Right ventricular Qut-
flow Tract Reconstruction Without prosthetic conduit ; PAI=Pulmonary Artery Index ; BS=Bjork Shi-
ely ; CPB=Cardiopulmonary Bypass.
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Fig.2—A. A case presentation of staged operation in a 5—year—7—month —old patient with absence of
the central pulmonary artery (patient 5), (b, Mib) A, preoperative MAPCA view by Aor-
togram,

B.B, Pulmonary angiogram by injection into modified Blalock Taussig shunt after main pulmon-
ary artery creation by 12mm Gore —Tex Vascular graft and bilateral unifocalization,
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Fig.3—A. A, case presentation of staged operation in a 1—year—8—month—old patient with severely
hypoplastic central pulmonary artery and independent MAPCAs. (IIb, Ib) A, Preoperative
MAPCA view by Aortogram,

B. B, Pulmonary angiogram by injection into modified Blalock Taussig shunt after unifocalization
between RULobar artery and RPA : good patency.

Fig.4—A. A case presentation of staged operatioon in a lyear—10—month-old patient with moderately
hypoplastic central pulmonary artery and independent MAPCA (Ib, Ib) A, Preoperative

MAPCA view by Aortogram
B.B, Pulmonary angiogram by injection into modified Blalock Taussig shunt after unifocalization

between LLobar artert and LPA : obstructed state.
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PA+VSD+MAPCA
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Fig 5. Schematic Summary of Surgical Management in PA+VSD+MAPCA at SNUH

Table 6. Hospital Mortality
Total 23 Cases(4.3%)
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