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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 maie 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 a |' 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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AEAEAdRH 2 Hd4F5AEEL A5y 23y
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Table 1. Total cases of PA+VSD+ /—MAPCA
Total 96 cases

No. of Patients

1986 1987 1988 1989 1980

Year

M PA-VSD*MAPCA PA+VSD-MAPCA .

Table 2. Numbers of MAPCAs
Mean+ /-SD (4.1+/—-1.7)
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£ 2 HEEH MAPCAZRH JHYF52Ee
e dAgds gfdZe EAse 2§)7) 34,
type Ib (PA index”} 607} tt+independent MAP-
CA)7} 58lleln FAHFHo] glev independent
MAPCAZR type b7} 38 olt} (F 3).

ZF 2339 §AE R 4, 5% o] 1URH 230
2 FF3A. 14, 292 PA index7} 229, 2142
FAHEY A7yl SAFEe] e ER=E AW
MAPCA®] €l]le] F4H 593 AZo) gl com-
municating MAPCA o2 2 N&%E REV. &%
2 24 Feg 47 ARsyes MAPCA
v 2&SAh A7 AR 0EFPRV/LVE 2
z} 0.55, 0.62.2 FIPon 28 Bt A7
AE EAHC oy 19 8 $4475 A8
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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 index260)

a. Arborization abnormalitics(~) : Ta 8

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

arteries (PA index{60)

a. Arborization abnormalities(~) : fa 3

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

a. Arborization abnormalities(~) : Da 0

b. Arborization abnormalities(+) : Db 2

PA index=(RPA area+LPA area)/ BSA (nor-
mal range 33030 mm? /m? BSA). where RPA is
right pulmonary artery, LPA is left pulmonary
artery, and BSA is body surface area.

—

Fig.1l. Schematic Surgical classifications and the-
irSurgical procedures in MAPCA-+PA+
V8D
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Table 4. Surgical Result and Classificantion of MAPCA

MAPCA No. of  origin of first stage op. op. second stage op.
Prvav Qutcome
pt Sex type AAMAPCA MAPCA  Age  Bwt. PAl op. inteval Age Bwt PAl op.
(Rt.Lt).  (RLLt) (kg) (kg)
IML LL 21 dh - - - - - m 4 REV+HL 055 RV dystunction
2 M L I, L 2 2dAlSCA - - - - - 8 157 214 Rasteli+LcBS22 06 good
3IML LL 23 da Zm W04 0 (LUSIE 1Zm - Bm 125 119 Rastell 05 good
C bovineper '
{MLLL 1 1 dh SYM o 155 8 (US)IE & &im 165 1683 REV 06 pul vas. ds~RVdysf,
€ bovine per
5 F I Db R 2 2 dAcLINN SYM 125 0 «(MUNSIE Sm & 13 20 Rastelli 06 pul vas. ds—Death
c15%
¢ M Iy 0u L 3 4 dAUN Ivdm 7 5 (S)¢ Iim 4m 105 # (D.U.SK 9n  later Cath Good
7M I, Is R 2 3 dALUIN Mym £ 242 (ULSIE 3m By 39 - {U¢ d/t  remaned MAPCA
§ MIy 0y L 2 1 dho Fiom 12 % (US)HE - - - - - Om  later Cath Obst
¢ FIyI.R 4 3 dho Hm 10 %2 (USIE - - - - - 6m later Cath Obst
0 F Io Ta L 3 3dAISCA 3vdm 118 70 {US)0 - - - - - Yom__later Cath Obst,
DML LR 21 dA 17d 31 % (S ki ¥ nn @ (Un(S)e - - - Good
2FLLL 2 2 dh 8y5m K1 N S)e ¥ oivm B W (U.S)k - - - Good
TR MB B L o1 3 dA  wm 175 0 sMUSIE - - - - - - - - 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=0bstrudion of ulnifocalized MAPCA : PAl=pulmonary Artery Index : B-S=Bjork-Shiley : 1S=
Ionescu Shiley ; bovine per.=bovine pericardium,

Table 5. Surgical Result and Classificantion of MAPCA

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

i Prvav Qutcome

pt Sex type AAMAPCA MAPCA  Age  Bwt. PAl op. inteval Age Bwt PAl op.
{kg) (kg)

UFLLL11 do Upm %5 1% SLr  l6m 12y8m % 29 RastelicBSZ2 0.7 good
ML I.L 1 1 dh m @ W S+ ¥y 4m U 2 REV+L (.46 good
®F I.TaL 4¢3 dao Wm 125 120 SLr  18m 4%m 17 270 RastelicBS 07 good
TMIL I,L 21 da Sm 6 CL - - - - - - CHF?
8 F 0,0, R 2 2 dAlINN iIm 2 JF {S)e Um &m A5 N (S.L)r - Fair
WML I,.R 2 1 dh lym 85 4 (SLr Bm 2m 10 8 (sLe - Good
M I, Iy L 2 2 dAUN ¥ 196 134 (SL)¢ - - - - - 10m later Cath Good
AML L L 2 0 dAo 6m 66 6  RVPA  Gore-Tex interposition 10mm under CPB Good
2F Iy Iy L 1 2dALSCA %3m 51 8  RVPA  Gore-Tex interposition 10mm  under CPB Good

LIMA
BF L ILLL 43 da Tm 62 47 RVPA  Gore-Tex interposition 8&mm 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 Out-
flow Tract Reconstruction Without prosthetic conduit : PAI==Pulmonary Artery Index . BS=Bjork Shi-
ely : CPB=Cardiopulmonary Bypass.
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e BEAYoS AATYH BHAELET @ A,
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A7t AEAE 27 BAS 0, oleAZ DUl BY
28854 2 ANEA 9P AYARAT (2
3). 1% B $3 ANSADSS g AR A Ps
T 3d¥ FANFSA Ago] ulFstn MAPCAY}
B0} 9= VYRARLESE P HE ANSY ©
g2e NBsREd F, & AFee gol Agw

doltt, adele dxEdFT 79y Ve YA
dd 2y HFeF AL aE 27 indepent MAPCA
o] ZFEo] AR INYH }A B Bddzx s
&g AFAL 6WA 109 fxte G2 PS5
6N 10719 ¥ A=Aeg A3 4N E
%2 MAPCAS 43§ #U8¥= vt g, 9, 109 &
Ae 2 HA7E FPHAD (TR 4). 9N
2] A5 s ERe] |F o} 242 o] §3}d 3
THAYSE 3 v 2HAEE S Agsa ot
FEFAIT A A

14¥ellA 209 8} B2t FANED 3 MAPCASY]
AZo] =R HEA EAZE cmmunicating
MAPCAZ AYx “a" 2§22 d2A ANSY
FdE % MAPCAZEE Algsin FAEY e
Aol 2EAUY 143, 159, 16 == Z4z} 16
MY, 3¢, 18709 ¥ ddnPez A, d2ddN &
€ Z& REV &8¢ A%t 4A7AA 308F
P RV/LV7} 0.7, 0.46, 0.7824 X533z, da47
A obE-EA glo] S BFFol) 18 19¥ie) ¥
e 14784, 12719 ¥ AxAeds FAHEAY
d7e] vlF3teq W E AEHdtE 9 MAP-
CAZEE A8t A 493e fax SdnA
& 71dEsa g 179 9] fae dBAZ 244

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, b) 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, case presentatio:

B

n of staged operation in a 1—year—8—month—old patient with severely

hypoplastic central pulmonary artery and independent MAPCAs, (b, 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.

AAN SRS W MAPCAZ RS Agerot &
A AEARAFe) BA T ek

Qol4 AF st Yol VYR YREEE AU
g “b” 28 ¥AF FUMERT MAPCAAlolo]
EYAH F& Yo A=NETSH WA, 54
MEH 2717k Ae BAES YoM nAHoz ¢
AY-Z4ATAAe) AFE YA Adso] 3
ANEAe) 43e 293, VY2AHEE B

A FaEdRee Lol A 21, 22, 23 B
2l e AL E@atol Gore-Tex graftd& 44—
Eq Atololl AA AlZAc) B2} e 21, 229
FEsht 2392 £F Juld) &7o] Holm A},

FEHoZ, o 93 F4HEY AV ¥
339, 7H5ee AMSREH SAIFEE AN
o, dRIYFEsVI FAHNEY F7)5F =ZA
Fod AAFy GFeg ABslo HEY AL
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UGy SRRAEEE AURD. o1FN F
AW SR MAPCASH HE% T iS9 o=
»9=2] ddol ¥ communicating MAPCAE
Ad Aol 104E 52 22444 MAPCA
g o] HFH. ¥ 249593 MAPCA
9}o} dZo] Qi independent MAPCAE A 3
Sole 92 VY WSS S B FANSH
o NYFEFLL FYAN D AN EAURSEEE
st Z2AASHo) 4L AN} 2 SALA
22¢ HHQTG. 22U 1AVV2AREET 34
HED ERRAAY T e YFo £4F YEAe
A3 FUSE o7t dehdol ma 24N ER] 7
& (PA index 60°1%t) 18 Ibsol JoiME $4
Hog ZAWEUARL RN, ASHEH A
Aestol SAL-ZANEN APL HF 1 27
2 UUEABSEL Bl FulsuT. A
Zuio] Q& MbollxE Gore—Tex graft® o] &3}
of ZANENE HYID oJ7)o) FAXAYSEL
F2oT NYPE, ATEN GRES WF L (1Y
1,2 oleAZ AAR45E L AR

a ot

—

AEAB A R 44F5HZEe 2244339
S A2 o= Fup, 2AYHoz 3

% olart glov 94 824435 & 35U

o} olR2 A EUIE, o)xd A, e
2 AATAZE, FREFARLEASTl Ay A
olozE U4 HEAAolY dAFe] ge A
olth, BA7] 4F ~5F Afolef] slolA& WA ste ¥
BEFL WFHAM Ve £E5U dFdEt 65
of FAH TRl Mo EHFoAA e} HEHEH
o AZEh 73 %o wiE U Aol goAEA,
FAMEAS 3 X A4 49 Agan
AZdct oluel oligdel H7AAM BN ETH
o] aE EANVA HEAPPGEAH @ A4
ZHZE] MYRFTIT LR AL Prppsrann,
olge] NE e HEDETS] YR TIU &S
H ZA E4#3 Major aortopulmonary colla-
teral artery (©]3IMAPCARZ <))& Us4 ot
MAPCA@ adisHols 7Alste & oo
71BN FP 3 BAGe]l & E U5 Carina »

T2 HIFY ollz Ay dUFds ddy
b, HMER E2 AMEY ZL HEEENAN
dZo] olFAs =84 AP FFEn A2
£ 47} ik ¢ MAPCAS Sulste 53y
A R 445H3EL FYRE FNEFE QY
FE UPIDMAPCAS 718AFH e Aol
71B3AFHe] HeAgBEAANA ddo] Holunt
e HolA pEe] E¥Y HEFIZF ol MAPCA
Y FASede 2HHoR HEFAER ] dholiye]
om Allfieri & ALA N BxFH YR}
ZYMEUs} Aol g H$ Arborization ano-
maly=ta SHTY, olEsFH e #An B4
Mayo clinicol 4] 178m el MEAA AR A Q Y2 Z
HAEE £HE9 O 22 EAS 44U =
HEwWel 23 FHF EAde F 97 2%, S
o gH/7F EAzhg 2710 FHE A5t 25%, HE
o] An} FH7F Q& B 97t 13%, kel o
MAPCA® &X3te Z3%7} 5%, FAHEH &
= %7 6%, ATHARAZ YFol R FS
7} 30%2 YEHQJTHER £ MAPCAE £33
PR FANA 7QEe =B HITEY Ze
AP EY, dERFo)AM F)A Frpezsio MAP.
CAe 54 & 3 gx E2 shusSaas) 470
A=74$ (communicationg MAPCA)$}, MAPCA
22H JAERITFE e slgd FANEY &
< HER X2 Aussgae 930 gl Be
(independent MAPCA)2 &4 Ut MAPCA
o] & FAA o] Axoln, ey ey
AY 429k 29% AEHL I75t obF AL
Ax, = U T AUrigoeze U
olfle] tiuty HAFAZE T & Ay zAds
2ol A&F sz,

YIFHRE AER A9 9—F @Fo] &5l
B FAaZo] dEhY, Y doldd wat A
°i7t Aok &, AYF Tl PIsoz ATHR
AYZFol Ay, Bxie] Yol FL 7AW},
U, HER Y Aol g% FAZFo) g
Hit, HEHFFl Bt YA AR Fo| Foe}
B ARAFAZ GeED, AFoe HyRg 3y
L2 2P} Squatting WHE Relny, T TFY
%, ¥ ¥4 %, paradoxical emboli, A& @ F o]
B Aok FAF 2 ARHFo] Haix god
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$&e A4EHE JeES Aok HALAAY T
2 T & MAPCAS EFEZ A3 AL AF8 &
g5 Jdon HEFFol Fride 2% Avldisr o
BUn, F4Fe g TR YR 7F BQIThasnus

AT AT $44vd 2 RAD7} vehdet,
FH X% 8244323 fAEY, AYFENY
25 Audrt GErdh de=d S93 2 44
T4 % MAPCAS Y% E 4 Ut 4=y
AAYFFE AL U JHFHEee &
#Hotd 4 Ut WAz, F9E 2 MAPCA
o] ddH zqgriyies HEH4, communicat-
ing %<& independent MAPCA o2& <27} it}
Lll&ll.lf')‘

AAFAZE R HEAYHR AN HEFFF
Yoz Fodoled thE £F9 collateral artery
7t leRe 21 o Cheslersol o8] 2oz
M zgdyo] BEHUOL oo the HHL of
7t EFo] 2o} AH-ZelE “bronchial artery”2tzm
Ee71E ot Haworthsoll o o)S5e &3
AT 3 Yo FEHUL Y HaworthF&
“Major Aorto Pulmonary Collateral Artery”g} X
34h o3 A MAPCAS] 79 sjB a3 EAo]
#E Pl gzt MAPCA, 34 59, 3 sz
9] A} o}F ggEiA AV RS LA HY
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Fig 5. Schematic Summary of Surgical Management in PA+VSD-+MAPCA at SNUH

Table 6. Hospital Mortality 2.

Total 23 Cases(4.3%)

% Mortality
120
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M No. of Mortality  —— % Mortality
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