=Abstract=
-A Clinical Study of Bidirectional Cavopulmonary Shunt

Hyun Keun Chee, M.D.*, Tae Gook Jun, M.D.*, Yong Jin Kim, M.D.*, Joon Ryang Rho, M.D.*

We reviewed our experiences on 33 patients who underwent a bidirectional cavopulmonary shunt
(BCPS) from February 1992 to July 1994. There were 19 male and 14 female patients, and their
weight ranged from 4.4 to 13.3kg(mean weight 8.4 + 2.9kg). The age ranged from 2 to 55 months
(mean age 16.7 £+ 15.5 months). Their diagnosis included single ventricle group in 16, unbalanced
ventricles in 8 whose associated anomalies were double outlet right ventricle, transposition of great
arteries and total anomalous pulmonary venous return, tricuspid atresia in 7, hypoplastic left heart
syndrome in 1 who underwent a Norwood procedure and double outlet right ventricle with pulmonic
stenosis and tricuspid stenosis in 1 who underwent biventricular repair. Among them 10 patients had
received other palliative operation before (Norwood procedure 1, pulmonary artery banding 3,
modified Blalock-Taussig shunt 6). '

The BCPS operations were performed under the cardiopulmonary bypass. 16 patients underwent
unilateral BCPS and 17 patients who had bilateral SVC underwent bilateral BCPS. Three patients
whose associated anomalies were interruption of IVC underwent total cavopulmonary shunt.

There were 5 operative deaths(mortality rate 15.1%) and 2 late deaths. The risk factor for the
operation was high mean pulmonary artery pressure(p value<0.05). The survivors showed good
postoperative course and their postoperative oxygen saturation was increased significantly compared
to that of preoperative status (p value<0.05).

Conclusively, BCPS operation is effective and safe palliative procedure for the many cyanotic
complex congenital anomalies with decreased pulmonary blood flow especially for the patients who
have the high risk factors for Fontan operations.

(Korean J Thorac Cardiovasc Surg 1995 ;28:759-65)
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A3, A A of AR AS ofZ w2 MujFHA] AY
H AegS FolA e dF2 W3 Glenn G2 A A
A w3 ) 59 & -EF§(end-to side anastomosis)3}
£ ofubdkAd AR 9)-u] 5 b (Bidirectional cav-
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Ay W FRe T e 1992 29 H-E] 1994
Y 7971A] 339 9] #xlel] Wisl BCPSE Ald3ksdE ul,
o) Sl W¥ JAF ¥-A1&ste] 1 AHE Y @I A
H 313} vlol o}

cHat 9 Uy

1992+ 29 B¢ 19943 797}2] BCPS & A8 wh& &
A= BF 339e)odr). 3399 &R} F FRb= 199 (57,
6%), A= 147 (42.4%)0]) e}, BA}be) viol& 2714
B S5/HY7MA 2 HF 3L 16.7 £ 15572,
o] 14| ol3le] #AlE 199 57.6%F xRS
(Table 1).

BApe] PF A 2L 8.4 + 2.9kg e 4] 4.4kgH-E 13.3kg
ol BxE vy} fxle) F8 AL Ay Fo] 1682
744 wotew, of ¥ A Z1A1F, HEF AHF,
Z9) A #Fo)At o] FutEl unbalanced ventricleo] 8
#, Ay 9 s)Ze] 78], Norwood &4]-& b2 =414l
YA Z2FF o] 1A e, 5 3 Abdd g2t
< Zulgh oFHEH A 7)A1F o] 14 Aed ole
oFAl A EAEo) 753t #Agc}(Table 2). ohE
Sl Vg e g oA AAY 184, @ WAl @9
1621, =59 #3108, A @2} AH5H 98, $AF
sell, 299 gFolA} sa, sl S 39, 7€} S
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Table 1. Age distribution

Age :  Noln=33)
2mo- 6 mo 12
7 mo - 12 mo 7
13 mo - 24 mo 7
24 mo < 7

Table 2. Major anomalies

—— ]

; Major anomalies No(n=33)
Single ventricle 16
Unbalanced ventricles 8

-with TGA, DORV, TAPVR
Tricuspid atresia 7
Hypoplastic left heart syndrome 1
-s/p Norwood procedure
DORY with PS, TS 1
TGA : transposition of great arteries
DORYV : double outlet right ventricle
TAPVR : total anomlous pulmonary venous return
PS : pulmonic stenosis, TS : tricuspid stenosis
Table 3. Associated anomalies
: © Associated anomalies No(n=63)
Bilateral SVC 18
Single AV valve 16
AV Valve Regurgitation 11
-more than moderate
Dextrocardia 5
TAPVR 5
IVC interruption 3
Others 5

SVC :superior vena cava, AV Valve:atrioventricular valve
TAPVR : total anomalous pulmonary venous return
IVC:inferior vena cava

9 A= 25 [09o]s.em, W3 Blalock-Taussig &+et
%] 63, #9159 wef<& (pulmonary artrey banding)e] 3
@), Norwood &4Jo] 1#ith =3 1A Jid
SAA FAZeR A WSS Wk BAZ o %
9 AR H ) At FEF AAbEFe] U4 Ea
2.1} BCPS ¥ 3 H-3tct.

e S A7 A e A=A L ¥ 29EE
A|sk 3, o] F w5 4 = A oF A Ee] ol
o] g5 qte-& 23X X3 FRE A5l 127 e I
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Table 4. Mean pulmonary artery pressure (PAP, mmHg)

<15 3
15~29 2
30~39 3

40< 4

Table 5. Pulmonary Artery Index (PAL, mm?/BSA)

e
<100 4
100~-200 20
200~300
300< 3

2l A HEH g e S o] 5 AT AUy
< 30.5+ 15.9mmHg 5.2 o] dH-F2siHe] st
Ho 120144l #Hl5 W RHGIAE THOR o5 HA
A2 27 30mmHge]¢o] et (Table 4).

gA}e] H%% =27]+& Nakata 5] A 33 w54 A5
(pulmonary artery index, PAI)” & o]-&3}o] &4 s}sich
A5 HFF PAI & 177.6 = 78.1 mm?/BSA o]l
247 9] A}l Al PAIZ} 200 ©]38}%1-2 300 o] A4l ¥kt
=39 gsded ol E 3He BT dJ5Y mekeg A3
gk 3hAtEo] it} (Table 5).

e BF AF FF ANE A3 F AA 23
o AF A& SeHA Ao, 784 & A9 et
= HFNAYEE 5o tE 2% o] A3kt ¢
T3 A A dlol| =t A= BF 17EH A oA 92
Alebste] A F9] oF 3mmel| A E2] 3le] Ao 5} 9
EF9 Ato]E F4Al B3 AH6~0 = 7~0 polydioxanone)
£ o] 83l AL FFgdtd e AWEL I BEEd

: Aol o™ 18] ZAF FHA o]

oA -5 A e] 2k 18 £ A Qs v

4 BCPSE |3 3}¢dc}. =%+ BCPS
F T 59 7L A3 454 BCPSE A 33 39
o] S A 9o BF d5dE AR = 3k
o} 3o 2 71A 9 (azygos vein)> Z A3t =d] 3}H
A o] QW 3] IRp= VAN S AR @
3 sl A o] AN S B8 FREe A HAY-HF
W) t}et& (Total Cavopulmonary Shunt)®& ]3] 3}gich
(Table 6).
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Table 6. Name of Operations

L e No(n=33)
Unilateral BCPS : 16
Pulsatile BCPS 1
Total cavopulmonary shunt 2
BCPS after biventricular
repair of DORV 1
Bilateral BCPS ’ 17
Pulsatile BCPS 2

Total cavopulmonary shunt

BCPS : bidirectional cavopulmonary shunt
DORYV : double outlet right ventricle

Table 7. Names of combined procedures

PA angioplasty 11

Atrial septectomy 11
Previous shunt takedown 7
Correction of TAPVR 5
PA debanding 3
AV valvuloplasty 2
Arterial switch operation 1

PA :pulmonary artery, AV :atrioventricular
TAPVR : Total Anolnalous pulmonary venous refurn

TE F U A2 E A Fue 9 A3 Ee] 11
g, AuEA A A< (atrial septectomy) 1138, et A A&
o] 5¢, sll-F9 3§ o)A wAE 5#, HEY AR AAE
(pulmonary artery debanding) 33, WA 2t Alg< 24,
HE @ A3E 19 S-oldek(Table 7).

Ztz}e] 2} & A el SAS 6.04 T2 WL 0] L3}o] A
Assiet. A5, AdAE FF £ FFRAE R4
3lgl o vdSHPE BEE BAIETE ASH
FAEAS 2 Ao zA Ak AY 2 (gen-
eral linear model, GLM)< AH8-3F ANOVAS} T-test2 A|
gty o, vAgHp] BAFAL Chi-squares} Fis-
her?] 24 &84S AHgstch 44 49 5 p
value 0.053- 7| &2 = 3}%ic}.

72 =
% AT YRR 5L 5P AUE vl 2 F

195 ¥tk (extubation)o] 7}s3stsich(HF 28.6 + 25.44]
Zh. &% #8E S804 239 dopamine} nitroglycerine
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Table 8. Causes of death
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Table 9. Risk factors

Causes No(n=5)
Persistent pulmonary artery hypertension 2
Pulmonary venous obstruction 2

AV valve regurgitation 1

AV : Atrio-ventricular

& Apgslgleh. @A F9Y AL E23EE FE A
HF 67.1 +10.7%NA $E Foll& 79.7 £ 10.5% 2] £
plole 2718 Bk (p<0.05). FEFe FFAYUE
QFAH 7] AR A FoE 20.1 £ 7.4cmH000 A 3 3
Foll & 19.4 + 4.0cmH:02 o2k ZHAdlgl vt FAEH
ouE gt FHE £F 4.6+ 1.5Y96 AAT 5 U
on, BASe] & F AY 7|7 FF 15.6 £9.0d0]3

S AEHe SEZ 15.1%9] AFEES Baed 2 94
ozl 2a A AR A5 Tdgte] JY FARAM £
& &) HE wagto R Q¥ Abwe] 29, Fubd
ZH A g5 olAkel A F oA Ao A7 AP
o] 24 1) WAl T} w4 FAFoR QA A
o2 kgl 2397} 189l e} (Table 8).

% F 2o 2% 10740] kel fulFo] 34, A
ArZo 2 Q13 xj&Ato] 33, 379 =iul7} 28, Hor-
ner 237 18, 93 18] Solvh. FAE] 3 717k
HF 16709 older o] 717k Fo) A 28 24 v
AFES 7.1%4c) 18E #01FY EFeE A
s)ako g Ql3t Abgpe] 1d gl e, =3 1He € F 20
Aol Aol A AmzA FABIATH 2692 AE FAE
o n% 9 A Fo|n & F A2 ST HAAEE WL
o o]5 2 10944 AEA % AEH 2dEE oA
Al8skede}. § A4 A5} fa)712] BCPS §-912] 3 o)
U oS4 F T §h 5 A=A skt

Multivariate £-41& o] 8%k A #kxle] 91§ 24+ %
7 A Emgto] 74 ou] ol A¥ 84 (p<0.05)Z B
=) g1t} (Table 9).

1 &t

Fontanfisl 44& A mA%e] /15T Be
i AR AAR BB 2AA FE2H FE
e eni gy 2ev Pl 2gEe) Brhsste
3 o] mE A A1AF 0|4 B $E ik 5 Fon-

Variables p Value
Mean PAP 0.0001
PA index 0.0887
AV valve regurgitation 0.1513
Age 0.5567
TAPVR 0.6078

PAP : pulmonary artery pressure, AV :atrioventricular,
TAPVR : total anomalous pulmonary venous return
PA : pulmonary Artery
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Lol E AHES Ve I 9} o]’ I ¥
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D) AAA e hE Rt H o 2) $AAE B R
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qkAjo] A ord Lutefo|u} AR i AlE] W2 7
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Aoz} sl Ale]e] SRR Fol A7) 419 9
ZANZ ol vinrl o ¢35 By AFE A
YA 237 S dhFo) A Ar)e LR 4B 9]
o}, 197233 Azzolina ol o8] g2 A A= 7} o
2 22815 BCPSS) oAt RarP7h v A o]
&k QA A gol Hojubr] Alztslsich. BCPS7E AAl §
Abel Zubs] o] 4% X|Ao] Fontan $€¢ I AdT ¥
Aol Al HLA], B AFHE HalrhE Raspt Y ey
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Table 10. Indications for the BCPS

ation

Young age (<1 Years) 24
Small PA (PAI<200) 24
PA distortion or angioplasty 11
AV valve regurgitation
Pulmonic hypertension
TAPVR ' 5

PA :pulmonary artery, AV:atrioventricular,
TAPVR : total anomalous pulmonary venous return
BCPS : Bidirectional Cavo-pulmonary Shunt
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