=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 | 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 Cardiovase Surg 1995;28: 759-65)
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1971 Fontan S| 2 sl Abd 2 o] 8% ghxjolj ] A} -
sl e) WHE $AAE AXNAYT Y AFG o2
B e el g AF o1 %, o218 Fontan 72|
& ofA Al & BESHE oFAAIA WA < (biventricular re-
pair)o] 7153 B2 B4k A Al A3l A o] & E| o]
stch. b2, Fontan 758 W7lol g3ty st =
= 23T AN A = HYFE FH7 A% F
7r A &) A A pEo] A gE o] st AA A= Al-
A5 whetse] spilel w3 Blalock-Taussig ©Hehs )
A A .H E9 kb 2 4] Glenn whetgo] Wo) o] 25 ¢}
o, Z47te] o] Eojutm A FH Tl o] 59| W]
A, AA o] oF AHRe]el-g oF d 2 XA Y
T AgE FolA U dFe] W Glenn derE2 A A
Aol o8 =23} (end-to side anastomosis)&}
= ok A A . F 9 el (Bidirectional cav-
opulmonary shunt, ©}3} BCPS)o] o]-&5 7 9]t}

AL B FF- ol M= 199203 24 €] 1994
9 79742 3399 Fxlel i) BCPSE A 3= wl,
ol 5o gt A A &3le] o AAE £ 2w A
X 33} vlolr}

CHat o gy

19921 29 H-E] 1994 7971=] BCPS & |8 e 3}
Az 25 339gelsdct. 339 e 32t F Rl 199 (57.
6%), A= 147 (42.4%)0] At B2}e] ol 24U B
B SSONY7R R A A3 16.7 £ 1557 Holxl 2,
o] 14} ol3le] FAlE 1952 57.6%F A 3T
(Table 1).

Ax}e] HF A FL 8.4+ 29kg 2] 4.4kgF-E] 13.3kg
o] $-¥ 5 Balr) 3xle] F 3 A2 A Fo] 1632
73 gked, R FAA ZIAS, HER AHE,
ZH| A FFolA So] E4HE unbalanced ventricleo] 8
g, Ak s # sl Zo] 78], Norwood 418 e zA]A
AP FF o) 1dgd e, A da Ay g3
< FuRRE A EF SAA 7RIS o] 18 sl e o=
FHAAAR HAPEe] 7HsdtAw ¥k oH(Table 2). o} &
Xyl 7o g of&A Al el 184, gkl wrA =g}
164, A5 A5 104, A A= A 54 0¥, +AS
59, oA FFolA 5, A - ZF 39, 71el S
g Solsith(Table 3). o] Aol 2AH EA 2] &5 Wigh

o F-2} %]
1995:28:759-65

Table 1. Age distribution

Age No(n=33)

2mo - 6mo 1
7 mo - 12 mo

13 mo - 24 mo

24 mo <

~ o~ -2 o

Table 2. Major anomalies

Major anomalies No (n=33)
Single ventricle 16
Unbalanced ventricles 8
-with TGA, DORYV, TAPVR
Tricuspid atresia 7
Hypoplastic left heart syndrome 1
-s/p Norwood procedure
DORYV with PS, TS 1
TGA : transposition of great arteries
DORY : 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 1l
-more than moderate
Dextrocardia 5
TAPVR S
1VC interruption 3
Others S

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

9 #3= 2F 108l 2w, W3 Blalock-Taussig &2t
o] 63, #5" WweF%E (pulmonary artrey banding)e] 3
., Norwood &4]e] 18t =3 1A= R
SAA FAFo g TS Wk HAR o5
2 AR F 7} At peF A uESe] HA sk
21} BCPS ¥ 3] &3},

TS AR A A ped A=A A xS
Algiske] AL, o) 5 ™ Al = AIRE o5 el sl
o} HFAHE e SAsA] X3 FALE A9k 1290 &
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Table 4. Mean pulmonary artery pressure (PAP, mmHg) Table 6. Name of Operations
Mean PAP No(n=12) Operation No(n=33)
<15 3 Unilateral BCPS 16
15~29 2 Pulsatile BCPS 1
30~39 3 Total cavopulmonary shunt 2
40< 4 BCPS after biventricular
repair of DORV 1
Bilateral BCPS 17
Pulsatile BCPS 2
Table 5. Pulmonary Artery Index (PAIl, mm2/BSA) Total cavopulmonary shunt 1
PAL No (n=33) BCPS : bidirectional cavopulmonary shunt
DORY : double outlet right ventricle
<100 4
100~200 20
200~300 6
300< 3 Table 7. Names of combined procedures
Combined procedures No(n=40)

2 A - FH e FABch o] 52 H A
< 305+ 159mmHg H2.m o]F -T2t e] viEat
Hol 120144l 59 ¥4 FA= TH2Z o] 52 HH
9 59 o}2] & 2% 30mmHge] Aol th (Table 4).

gAre] #l 5w =7): Nakata So] A A HEW =4
(pulmonary artery index, PAI)” & o]&3}o] &x3}¢dc}.
2159 FF PAI & 177.6 + 78.1 mm2/BSA o]g]ow
2493 2] gz}l 4] PAIZF 200 o] 8k 2w 300 o] 4] &=}
= 39 e ol 3HS BT dE5 Y EeFEE AlY
Wt #apEol gl ot (Table 5).

Fa S BF AS F2 ANE AT F AL
ol 1F A5 EelwA] Ao, 74 & A5t
< AERd s 59 o8 =S o] Algtdrt. A
& AA sl P A 2 17E A A9
Avpate] FA RS oF Immel A F-e] 3] Ao A 7} o)
Y Aol & F54 B3AFH6~0 = 7~0 polydioxanone)
S o83l A5 Bt o ANERS e B8k
ok oFE5A Aol gl 187 o] FxlF FPA o]
Ko 5 A9 o] ke 13E Al st as v
2] 178 9] gA}= Jéﬁ BCPSE |8 &}ic}. =%+ BCPS
f#& ut-54d BCPSE A|3Y 3 39
A5 11]94_1--‘5 27 A54E A e Eedkd
PHH o2 7AW (azygos vein)S Z A3}l =dl 3k
Ao DA Fo] AW 39 FHabe ZAYE ZAshA] ¢
3L E A o] 7] g o FiE= b A -5
=) 32t (Total Cavopulmonary Shunt)¥2 A]slz}eict
(Table 6).

PA angioplasty 11
Atrial septectomy

_—N W L ) =

Previous shunt takedown
Correction of TAPVR
PA debanding

AV valvuloplasty
Arterial switch operation

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

T F ik e o2 dEYe 3 Ayee] 11
&, Al9E2 A A< (atrial septectomy) 113, et A A<
o] 5|, H W FF o)A A% 5e, HEW AF A&
(pulmonary artery debanding) 3, WA st A3 < 24,
HF H3E 19 o]k (Table 7).

ztztel 2k A2l SAS 6.04 X2 73S o] &3} A]
PFatodct A5 HF e FF + TFEAANE HA
g on vldSHTE ¥EE FAEMT dLH g
TAEAS B4A AN o2 Uk A3 2 (gen-
eral linear model, GLM)& A28 ANOVAS®} T-test2 A
sl o, njALH e B BAL Chi-square?} Fis-
here] 234 #EWL AH&3tdct Azt fo 52 p
value 0.052 7|22 3}gic}

a2 =
& AF LY HAELS YIS ANE R & F

l%l“ﬂ w3 (extubation)o] 7Fg8bed v} (I 28.6 + 25.44]
7h. €% #e] & s A] A5k dopamines} nitroglycerine
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Table 8. Causes of death

o F2)2)
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Table 9. Risk factors

Causes No(n=5) Variables p Value
Persistent pulmonary artery hypertension 2 Mean PAP 0.0001
Pulmonary venous obstruction 2 PA index 0.0887
AV valve regurgitation 1 AV valve regurgitation 0.1513
AV: Atrio-ventricular Age 0.5567
TAPVR 0.6078

r.l.:

stgich RS FUY AL X R e
7.1 £ 10.7% A 5% Foll& 79.7 £ 10.5% 24 9
Z7+E 2o (p<0.05). FEF9] HFA YL

A7) AR A FdE 20.1 + 7.4cmH:000 4] L3 2)
3?'—01]—‘:— 19.4 = 4.0cmH:02 ¥t ZHAaslg ovt B4 84
ou)E glodth FHE £F 4.6 = 1.5d6 AAFL 5 s
on RS & F QY 717 HF 15.6 £ 9.0d01%
t}.

% Aby
2=

< A4
B 67
bl%

L 532 15.1%9) AFES Ry o el
A AR HE a3gte) R FAAtrA 5
B HEW 78gte g QI Abubo] 23, %*—&Fd
=g 3G o|Ate] WA F AW gae g Q¥ APy
o] 28 12| vHA | S BAF R AT AN FA
o2 A3k 797} 18 9l ek (Table 8).

% F P Fe 25 107e] =l fulFel 33, A
AnZo g Qg ¥<Eate] 39, 37| ]z} 28, Hor-
ner %7 13, dlg 13 Solth #AES F4 7172
HE 1674 012w o] 77k Fof ApE 28 24 ®EY)
AL 7.1%ct 1dE frlEFe HFeE diA
oo QFt Abtol 1H G on, Y 1¥E & F 2N
Aol Ao A AAREA FAFEHATE 2619 AE FAE
Lo BT 9 FHFoIn & F AL HARE st
o o]5 & 108AA AxA F AR 2 oA
Al staet. 5 A4 A3 @A7Hx BCPS F-912] & #o)
v A S F S g e EAE A sk

Multivariate ¥4-& o] 83 Al #2le] 913 8.4 9
7+ FEagte] 71 ov) gl 91 8.4 (p<0.05)% B
=] ¢lt}(Table 9).
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Fontanfe) $4< FAAMAY wgEo] Brhed Be
Ak AR ALY BASA 2AA FE2A T A
S5 vhehlgtel e Py mYEe) ¥rbssich

3 st LE AHA AATel 0] & @ S glrh F Fon-

PAP : pulmonary artery pressure, AV :atrioventricular,
TAPVR :total anomalous pulmonary venous return
PA : pulmonary Artery

Fo) $S ubv|d AYsicty 9 He A A
-r‘°ﬂ-‘5: ¥ AHES Ve I 2Tt o8’ I AP T
F2LZE 1) dolt od A 2) dEH bl &2 A5
(37 #%5H4>18mmHg) 3) S ¥ A 3fo] T H-54)
35 37)7} 2k 75 5) Fl5- o] distortion ¥ ]
£ A% 6) wrdgute] FHAe] e AF ) AAA
(systemic ventricle)2] 7175 A 3l7} & 3¢ 8) s 3}
gzlo) gl A% 9) AAA Y Ba 71¥e] sl AT T
S 5 5 dob o o)t AT Sl dleir= AlEA
FA ot AR AA, e ARATY ol FE T
A 8E 83 sl o] AL "B FE Y oE A
-5 eE3) Glenn wHetEo] o] 850 it 12

U Al A A o] ErHedt BRe) A= Glenn ©EhEo]
D A &t #shrt 2low 2) $AAS B ER
gFo] £ojEv 3) 5 - YUY Eglo] opd 5 ANE
o) 9%t ehetsoln 4) dld o] FH A Ate] A A
o= A Fol sl A-HE5 dEge 2o g A

z daixd 9o} P =% Glenn ©etE S| Fontanf-
&9 2P T AANA A4 A= FIFARH £
A o] How Huteo|i} AR s APREo] W2
o2 gAY} . 1ejvt Glenn dEtEe] A= A
A3 shef A apole] HHHE Fo] A7 45+ A
FANE o uixrl o -390 By #iF H A
A S S Tl A A= AR oduA 9l
o 19722 Azzolina S-of 98] A&o 2 Abf A = 3}
Za) g b= F-3HgE BCPS 2| A RaP7t vh oA oo
&k A Ado] Hojuir] Alztslsdth. BCPS7E AlA| ¢l
Aboll Bra] o] &%) Algle] Fontan 559l 3 9T B
Aol A A LA, B AIE Heloks: B Y e
A1 2HgE 1980\ o FHHF-E) 91 & ZHbstH Glenn 4= Blal-
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Table 10. Indications for the BCPS

Indications No{(n=80)
Young age(<1 Years) 24
Small PA (PAI<200) 24
PA distortion or angioplasty 11
AV valve regurgitation 9
Pulmonic hypertension 7
TAPVR 5

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

5o ddo] BE Ho AYFE F5o2 BT
o2 $2le] Frl7) o s] 7, ik AAA el
& APsE Eo AA 7%E 72 A7, dEH e
distortion?] 7F5Ale] Row A AW AgE fo
A7) ¢kow 3} Glenn et vls) Al FF
Folut v, 9 Fo] | wrsie 5N F A
g o2 Meje] 8P wby wxr} Yol A Fol
T} g8 31 fole] A fellE AAAH o2 ol w]
§ FHeo =) 7F AA HEN) AL Y 5 Uk
B & AnRy Jd F3 AxYe] 464 2A Fon-
tanT5-g W xS vl s gt} 3422 BCPSe] &
Moz nwA vl ot A7)F Glenn a2 &
Aol 47 F glon, Fo FHH b4 F3T7} ol
= 7A3ko] glo] AFol & FontanTes 5 thE FFo| g
g3tk S E ok Fedde HgoR Al
Sl osl Ag 2y FHon? Bd FFFdA=
19924 #E] BCPSE Aol A4 AlAh £UellA A
3k 3389 FAl S B FA A 1F2E Vo] A8
2 4 gl A H<E uke} 2-& Fontan 50l ik L
A& 4242 4]2] BCPS, E4 BCPS A} 7} 74 3144
Fgo] ¥ AS, 2 vix| o g oA wAwe] &
%A o 2] BCPS 59 A Zgo|t}. AwHA Fontan
%29] 7} AA| 24 9] BCPS& 7] A1 22} 78| & 2§
slod BT 2987} olol) Sl H&d ] &L Fontan %
£ ul2 HL4drld s fE 8 4v) Aok BadE = #x)
£ ol #AE5S i FohA] o) 91 24E )
A3 odget 93 845 B8 Bd 7 12704 o] e
o]z i}o) 2] 3x}r} 2419 olgl o, o F =77} A5
4= 200 o) &2 =gkl F1x}7} 2449, I 52 distortion
= g2 Fog dEY ¥ So] dassld At
119, 25X o|Ake] whAlawt sisf o] gllx &=}

A 9|
QIUrEtA AHA 0L H S B2t

ond, dl 5 mPo g o5 gt 1/2 o]ate] A5
g& Byl Fx) 79, FAAY BF o)Ak BAp} 5T
So|th(Table 10). 53] o) FelM = 59 ¢4H2 75
AbrERE 7 dite] ZATHP<0.05). ok AL o]
Soll i3 YR M FE T Ao olel AT M
842 23k Ao} 959 39 HA7LA| o] F F 59 &t
7} Fontan $+%-& A8 wigltemy & 9 7] A 3t
£ gt} olEel dt B4 FFo ohA] o] Foixo}
& Aoz Qg FHA A7 2HH FeEAY
BCPSE W #ahe B 302 o5& st A &
AZo] gl s o] 7|HH o2 AR AL A}
o]t} Kawashima 5-& 0] &9] 2% A =-9 &) o
ghazi] 7| A -e A @8R o382 24 Fontanf F42
AHE A& 5 9lo] o) & sk iAo 5 b (tot-
al cavopulmonary shunt)e|2}x B3} ©] 2} 7} o3 T
A 3AA o] Arha st} eyt o)l A -
I detee A9 dF5AH YT A BAgste] o7 <
¢ F9Y Arxsiee At g AALFe] & F U
FAHen AHE T ok AR FAAE w9
g £4] 0 24] 0] &3 BCPS+ 13 gl #2h= o
g3 A 7| 1S dle 3 2 A g3E
3 A2 FAAA 2A S st oyt FeF S §
o g AAlutEZo] skl BCPSFo Ts etk
o]2| &t ol 53] A1 8-3o] 2o} oAl AA WA o]
B71s & Aoz AzrEs s 32 AN e
Foll AR AANEE T o2 QF £F7]9 olFe] o
+ A5l FAAA TAE sPHA BCPSE #o] 4]
Halod £ AHE Q& =FEo] AT ez Mz
& BAE T U 3HA 2F] A} Fell A 74
WL A2A o FHE FAA7IE HEA BCPSE
Al gt skxb7) 79 slsdck. o2l gt w54 BCPSS] A3 2
2 e dEFE FRFERE 9 AL X3l E
7713, e S ZIdE 5 Sloked Ak
shA Rk 24) o)Abe] #xht 4t ) b e] 15mmHg
ojate] Fhatoll A AldhshH 23] AN 1S K
HAlA £2] goie B o 2 = Ae v
A BCPSe9] Zl7} Ho] nlmEAS AlgstA] ZyA|qt
¥ ubEA BCPSo i wlwdF % o] Fojxfef & 7]
22 Ak w3 d959 woksS A3 il BCPSE
Aley vk gholr} 39 glglch #H59 wepE2 AAE
755 #4272 Eate A7t B3 238 He 9
distortiond Yo 4= 9low AL oFHal & A

£ ANNE ded F glo] FontanFe] 48 08 @
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