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Usefulness and Surgical Strategies of Pulmonary
Artery Banding in Functional Univentricular Heart

Woong-Han Kim, M.D.*, Young Tak Lee, M.D.** Pyo Won Park, M.D.**, Soo-Cheol Kim, M.D.*,
Cheong Lim, M.D.*, Chan-Young Na, M.D.*, Sam-Se Oh, M.D.*¥, Man-Jong Back, M.D.*,
Jae-Wook Ryu, M.D.*, In Seok Choi, M.D.*, Song Wok Whang, M.D.*, Joon Yong Cho, M.D.*,
Joon-Hyuk Kong, M.D.*, Seog Ki Lee, M.D.*, Young Kwan Park, M.D.*, Chong Whan Kim, M.D.*

Background: Pulmonary artery banding (PAB) in the functional univentricular heart (UVH) is
a palliative procedure for staging toward the Fontan procedure; however, it is known to be a
risk factor. Material and method: The records of all 37 patients with functional UVHs who
underwent surgical palliation using PAB between September 1989 and August 1999 were
reviewed retrospectively. We investigated the aortic arch obstruction, the development and
progression of subaortic stenosis after PAB, and risk factor of mortality according to surgical
method. Result: In 37 neonates and infants with single ventricular physiology, aortic arch
obstruction was combined in 7. There were 6 early deaths (16.2%) after PAB and 3 late
deaths (8.1%) after Fontan operation. The actuarial overall survival including early mortality
at 3 and 5 years were 80.7£6.6%, 72.2£8.2% respectively. Among 31 patients who
survived PAB, 27 patients (87.1%) could become candidates for Fontan operation; 22 patients
(71.0%) completed Fontan operation with 3 deaths and 5 were waiting bidirectional
cavopulmonary shunt(BCPS) or Fontan operation (follow-up mean 4.5 year, minimal 2 year).
Subaortic stenosis developed in 8 patients after PAB (8/29, 27.6%); 3 cases in the patients
without arch anomaly (3/22, 13.6%) and 5 in those with arch anomaly (5/7, 71.4%). The
subaortic stenosis was managed with Damus-Kaye-Stansel procedure (DKS) in 6 patients
without operative mortality and conal septum resection in 2 without long-term survivor.

Analysis of risk factors established that aortic arch obstruction was strongly associated with
subaortic stenosis (p<0.001). The only risk factor of late mortality was Fontan procedure
without staged palliation by BCPS (p=0.001). Conclusion: PAB is effective as an initial palliative
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step in functional UVH. And the high risk group of patients with aortic obstruction can
undergo effective short-term PAB as an initial palliative step, with subsequent DKS for
subaortic stenosis. This strategy, initial PAB and careful surveillance, and early relief of
subaortic stenosis can maintain acceptable anatomy and hemodynamics for later Fontan

procedures.

(Korean J Thorac Cardiovasc Surg 2002;35:439-48)
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Fig. 1. Type of univentricular heart included in this study
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Table 1.
banding

Concomittant procedures of pulmonary artery

Procedure No. of patients

PDA division 16
Coarctoplasty

432 %)
(162 %)
Ao0-MPA anastomosis ( 8.1 %)
Atrial septectomy
Conal septum resection
TAPVR repair

TVR

— N W W W N

Ao-MPA, ascending aorta-main pulmonary artery; PDA, patent ductus
arteriosus; TAPVR, total anomalous pulmonary venous return; TVR,
tricuspid valve replacement

stk o] % %A Aol Aol st F2 5
A4 AYRATe) |45 359 DY Bol AE
W kel 29l AER-hEY L e A5 WY
DKS £4& F7lstsdeh AMFA Aol 394 S
ARG AEAL ol A A A Al
Qe 3eE 955F AAES ARG Eo)50E
Soligal e el 24 Aejel 2ok AT 43 5]
ARAR QlFEu xHe] 12e14] Wshol HeKTable D).

s mobie] WE §9EL 2d FPew sl
Boke @ o Agel] ASHE d% A 497 A
wol galelA ggiek o] At Bl %A Agel Ha o
Fof gl 4o Ao A% ST worEAol 44
N5 A% SO dske @ AFUE Holx] FeAY
gl S5 2k A AA Aol Aol weh 7
el Fslat Hate] G Afolch oI el A5

.

ol goFA] Yol A 5.1+167190 ) A ZefrhA 2
717kE 3%l 87 (He 239) A u}oka}cﬂq S
o & 3 A oA A AlubEo|u RAmlow yokS E
o] ool Y A} 3ugdon] woko olFoF wHT
A9 gzbo] A7 A5r) 28, 23z A wiwr} 19
A Ak

Z7|, 20| At E 2 RIE 22

AR 378 FolollA FF s4T020Y (A4 2471%) 53
ol Al AP 9% (24.3%) et silE vo_;r & Wy Abg
(in-hospital mortality) < 6% (16.2%) %! ul7] Ababe 3g)
(8.1%) STt (Table 2). #5= woFa} J‘%Eﬂﬂ Arpe] gele
wE FE 2ok 3 AU A U AAES] o
AL} 482 7} Wk} o] & 48| Zoj= wlEH wof
F 30Y o] F Lok wE woF 2 F A

-

=

A9} v} =

5214
2002;35:439-48

FUs
so] wgsie] Aegom Y AL dgin
1% HRE AN A A B A

A Al Bz A5
20, S 59, e 4
B 5, SAAARFOIY S, A%
o A wop AER £
o] gt AYRAE AT 4 ot (Table 3. FAAAS
Fols] S5 £ 2 el S0 G044 A

FX 24 9 4EE (Table 2

e dehe T A4 AR FHd F 2 o= #3
of =] gkgleh w 27 oPYFA AT S
AGstn e, 142 AL FEsh s fas A
A HAZe R o o4 ARE Xeha Y o 1L A
A A Aol 27] Fo} 37 $3 DAE AAA
o Feees AFstglen 192 9ds) Ad A=
g2 F4 Folof o 24 Exre T AALER A

shack U A 249 (649%) 9 3

Fol= ookaoP%okxal AOH;H A u_l'] y;]]
Fadeee Agsiglon Ae gtk o 5 13 A
A ke gelelA slo) A Folw 4 Egk 6ol
W7 199e Edses Agaigict $7 9AE AR 197
o] Fojol 4] Eek 3 my] A glglom] oiiRe) Fho}
AR AR e 24 Folv 19 ojSust Y2k
Aoz oF gdsp] A% A=A A4 F FAsiglen

Y
o2 192 okl S (Protein-losing enteropathy) ©]
wAste] A ads e 23 Fol

AA 3799 AEed ¥ F4 77 45+
o]lom 3W BEE-L 80.716.6%, S AEEL 12218
At} (Fig. 2).

9 o] 99l A9E 02 o]
% st 3 ake] AT AL 390 ¢
AF N9 AT mepeg ko

— 442 —



52 A
20002;35:439-48

Table 2. Outcome of total patients

PA banding (37)

[ 1 [
[ Mortality 6) | [ F/Uloss 2) | [ Waiting BCPS (2)

‘Good state (1)

BCPS (24)
T

[ I
[Futoss 1) | [Waiting Fontan (4)] [Fontan (19)]

[ 1 1
[sas) | [PLE) ] [Goodstate (17)]
i

BCPS, bidirectional cavopulmonary shunt; F/U, follow-up, PA
pulmonary artery; PLE, protein-losing enteropathy; SAS, subaortic
stenosis

Table 3. Risk factors of mortality

Factors p-value
Age 0.448
Body wt. 0.578
Ventricular type 0.578
Arch obstruction 0.327
Subaortic stenosis 1.000
TAPVR 0.057
Banding adjustment 0.695
CPB 0.384

CPB, cardiopulmonary bypass; TAPVR, total anomalous pulmonary
venous return

Table 4. Patients without aortic arch obstruction.

lNo aortie arch obstruction (30j

[

SAS(H)

PA banding (2)
TAPVR repair
Early death (1} Early death (1)

Late death (2)
PV stenosis (1) FIU loss (2)—‘

Walting BCPS (1) Waiting BCPS (1) ]

LF/U loss (1) ’ | Waiting Fontan (3) ]

Early death (1)

Late death (1)

BCPS (18)
' SAS(+)

1

Fontan (2)
D-K-8
Doing well (11) Fontan

BCPS, bidirectional cavopulmonary shunt; D-K-S, Damus-Kaye-Stansel
procedure; F/U, follow-up, PA, pulmonary artery; PLE, protein-losing
enteropathy; PV, pulmonary vein; SAS, subaortic stenosis; TAPVR, total

anomalous pulmonary venous return
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Fig. 2. Actuarial survival after pulmonary artery banding
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Table 5. Patients with aortic arch obstruction

l Aortic arch obstruction (7) | Late detection

(4.5.8mo.)

[rxmios )| [ '
PAbanding (1) - PA banding (3)
PA banding (U] Coarctoplasty
SAS(+) Coarctoplasty AP window

Conal septum resection |
BCPS TVR

Coarctoplasty |
Conal septum resection

[ Early dearn | [Early death (1) I

e
DK-S ()] [tightening (1)

B-T shunt

Fontan
Conal septum resection

PA int. banding {2)
Coarctoplasty
Conal septum resection

SAS(+)

SAS(+)

AP window, aortopulmonary anastomosis; BCPS,  bidirectional
cavopulmonary shunt; B-T shunt, Blalock-Taussig shunt; D-K-S,
Damus-Kaye-Stansel procedure; PA, pulmonary artery; SAS, subaortic
stenosis; TVR, tricuspid valve replacement
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Table 6. Patients who developed subaortic stenosis

No. Dx. Op.

1 UVH(RYV), CoA, SAS Conal septum resection

2 UVH(RYV), CoA Conal septum resection

3 DILV D-K-S

4 Left isomerism D-K-S
CoA, SAS

5 AV discordance D-K-S
DORYV, Remote VSD

6 DILV, CoA D-K-S

7 T-B anomaly D-K-S
MV straddling

8* AV discordance D-K-S

Unbalanced vent.

PA banding Early mortality
Coarctoplasty

Fontan 49 Late sudden death
BCPS 31 Good Fontan state
BCPS 12 Good Fontan state
Fontan 35 Good Fontan state
B-T shunt 1 Good Fontan state
Fontan 30 Good Fontan state
B-T shunt 4 Good TCPS state

*Congenital lobar emphysema

AV, atrioventricular; BCPS, bidirectional cavopulmonary shunt; B-T shunt, Blalock-Taussig shunt; CoA, coarctation of aorta; DILV,
double inlet left ventricle; D-K-S, Damus-Kaye-Stansel procedure; MV, mitral valve; RV, right ventricle; SAS, subaortic stenosis; T-B
anomaly, Taussig-Bing anomaly; TCPS, total cavopulmonary shunt; UVH, univentricular heart
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