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The Clinical Application and Results of Palliative Damus-Kaye-Stansel Procedure

Hong-Gook Lim, M.D.*, Chang-Ha Lee, M.D.*, Soo-Jin Kim, M.D.**, Woong-Han Kim, M.D.***,
Seong Wook Hwang, M.D.*, Cheul Lee, M.D.*, Sung-Ho Shinn, M.D.*, Kil-Soo Yie, M.D.*, Jae Woong Lee, M.D.****

Background: The Damus-Kaye-Stansel (DKS) procedure is a proximal MPA-ascending aorta anastomosis used to
relieve systemic ventricular outflow tract obstructions (SVOTO) and pulmonary hypertension. The purpose of this
study was to review the indications and outcomes of the DKS procedure, including the DKS pathway and semi-
lunar valve function. Material and Method: A retrospective review of 28 patients who underwent a DKS procedure
between May 1994 and April 2006 was performed. The median age at operation was 5.3 months (13 days~38.1
months) and body weight was 5.0 kg (29~13.5 kg). Preoperative pressure gradients were 25.3+15.7 mmHg (10~
60 mmHg). Eighteen patients underwent a preliminary pulmonary artery banding as an initial palliation. Preoperative
main diagnoses were double outlet right ventricle in 9 patients, double inlet left ventricle with ventriculoarterial dis-
cordance in 6, another functional univentricular heart in 5, Criss-cross heart in 4, complete atrioventricular septal
defect in 3, and hypoplastic left heart variant in 1. DKS techniques included end-to-side anastomosis: with patch
augmentation in 14 patients, classical end-to-side anastomosis in 6, Lamberti method (double-barrel) in 3, and oth-
ers in 5. The bidirectional cavopulmonary shunt and Fontan procedure were concomitantly performed in 6 and 2
patients, respectively. Result: There were 4 hospital deaths (14.3%), and 3 late deaths (12.5%) with a follow-up
duration of 62.7+38.9 months (3.3~128.1 months). Kaplan-Meier estimated actuarial survival was 71.9%%9.3% at
10 vyears. Multivariate analysis showed right ventricle type single ventricle (hazard ratio=13.960, p=0.004) and the
DKS procedure as initial operation (hazard ratio=6.767, p=0.042) as significant mortality risk factors. Four patients
underwent staged biventricular repair and 13 received Fontan completion. No SVOTC was detected after the proce-
dure by either cardiac catheterization or echocardiography except in one patient. There was no semiulnar valve re-
gurgitation (>Gr ) or semilunar valve-related reoperation, but one patient (3.6%) who  underwent classical
end-to-side anastomosis needed reoperation for pulmonary artery stenosis caused by compression of the enlarged
DKS pathway. The freedom from reoperation for the DKS pathway and semilunar valve was 87.5% at 10 vyears
after operation. Conclusion: The DKS procedure can improve the management of SVOTO, and facilitate the se-
lected patients who are high risk for biventricular repair just after birth to undergo successful staged biventricular
repair. Preliminary pulmonary artery banding is a safe and effective procedure that improves the likelihood of suc-
cessful DKS by decreasing pulmonary vascular resistance. The long-term outcome of the DKS procedure for semi-
lunar valve function, DKS pathway, and relief of SVOTO is satisfactory.
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Table 1. Precperative diagnosis

Diagnosis Number
DORV 9
DILV with VA discordance 6
Functional UVH 5
Criss-cross heart 4
Complete AVSD 3
HLHV 1
Total 28

DORV=double outlet rtight ventricle, DILV=Double inlet left
ventricle; VA=Ventriculoarterial; UVH=Univentricular heart; AVSD=
Atrioventricular septal defect; HLHV=Hypoplastic left heart
variant.
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Table 2. The technique of DKS procedure

els= Q|
Damus-Kaye-Stansel %4}

Table 4. The concomitant procedures with DKS

DKS technique Number Concomitant procedures with DKS Number
End-to-side with patch augmentation 14 Modified BT shunt 20
Post. bed by ascending aortic flap 6 Arch repair 8
Classical end-to-side anastomosis 6 CoA repair 7
Lamberti method (Double-barrel) 3 TAA repair 1
Hemashield graft interposition 3 BCPS 6
AP window 2 Atrial septectomy 4
_ ) - ) Fontan operation 2
DKS=Damus-Kaye-Stansel; Post.=posterior; AP=aortopulmonary. PA angioplasty o)
AVYV repair 2
AV closure 1
Table 3. The procedures before DKS Ascending aorta augmentation 1
Conal septum resection 1
Procedures before DKS Number TAPVR repair 1
PAB 18 . - - = i
Arch repair 9 DKS=Damus-Kaye-Stansel; BT=Blalock-Taussig; CoA=Coarctation
CoA repair 7 of aorta; IAA=Interruption of aortic arch; BCPS=Bidirectional
IAA repair 2 cavopulmonary shunt; PA=Pulmonary artery; AVV=Atrioventric-
Atrial septectomy 6 ular valve, AV=Aortic valve; TAPVR=Total anomalous pulmo-
LVOTO relief 4 nary venous returf.
Conal septum resection
Subaortic muscle resection 1 .
Bulboventricular foramen resection 1 1golgit. gy AR e hebgol 61, A
ARV renat : WEALASo] 4, Eeksdo] 27, A% AHgel 2
repair
° W, AR gl 2%, i B el 11,
DKS=Damus-Kaye-Stansel; PAB=Pulmonary artery banding; CoA= A 8 A AA|%o] 19, L

Coarctation of aorta; TAA=Interruption of aortic arch, LVOTO=
Left ventricular outflow tract obstruction, BCPS=Bidirectional
cavopulmonary shunt; TAPVR=Total anomalous pulmonary ve-
nous return.
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DKS 10

PAB 18

BCPS2 BVR3  Waiting1 Mortality 4 BCPS8 BVR1 Mortality 1 DKSBCPS®6 BCPS 2
Fontan 2 Fontan 5 Wiaiting 3 Fontan 4 Waiting 2 DKS Fontan 2
(Mortality 2)

DKS=Damus-Kaye-Stansel; PAB=Pulmonary artery banding; BCPS=Bidirectional cavopulmonary

shunt; BVR=Biventricular repair.

Fig. 1. The courses of total 28 patients who underwent DKS procedure.
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PAB (n=6)
3.3:3.5 M (0.2~8.0 M)

PAB (n=9)
24422 M (0.4~6.4 M)

l

DKS (n=9)

6.143.0 M (1.3~12.2 M)
v

DKS BCPS (n=6)
12.1+7.8 M (4.9~22.8 M)

BCPS (n=8)
17.1+5.3 M (9.0~23.8 M)

v
Fontan (n=4)
35.1£7.0 M (26.2~41.8 M)

Fontan (n=5)
43.849.9 M (30.1~53.3 M)

PAB=Pulmonary artery banding; DKS=Damus-Kaye-Stansel; BCPS=Bidirectional cavopulmonary

shunt.
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35.9+3.0 M (33.8,38.1 M) Fig. 2. The courses of the patients

who underwent DKS procedure after
PAB in single ventricle (n=17).

o|Fol &g AR IAEL =7 Aol (I, 7
W 7 AEES 19989 ol 3ol FEE ARyt saks
o] 19981 ojHol FE& AW IAE Btk = A
S Rrh77.9£14.1% vs 61.5t13.5%, p=0.1299) (Fig. 3B).
tEuE xto] 9lodul shalite] tEwlE Fxlo] gl

-] _QLX],:,L Eﬁ]— 10L:} .T_Z4 AHZ.OO] lr-O 7:]01:0 Hoi
.0_\34(909+8 7% vs 57.9t13.8%, p=0.1159)(Fig. 3C), =%
mlgeked DRKSE A3t Fo] Y% DKSAMTE Wk
109 53 AEFo] =& ARG HYrh77.2+ 12.0% vs
60.0+15.5%, p=0.1385)(Fig. 3D). i Aol 44
Y A (p=0.004)0] AEe] RO QA o, e
HAol|A] $-AlAlE kA (Y E=13960, p=0.006)T} L3}
DKS €419 AJs)($138 £=6.767, p=0.042)0] A+to] &2t
9129 th(Table 5).

2) IEWZ 20| HEY 1%E £ DKS 240
0jXl= &at

SeHEE DKSE AR #AEE-17lA S
7:2.5704 (02~ 8.070H)ell A|ePslglond, o
%‘ F&ol JA™ A m=10)oA = 2.1+2.670
°J(02 7ME), e el G AT m=7)
A= 37+23/0L(1.9~8.070Y)0l Als¥sled, tiFulE
Aol ARY AT NN g Lekgo] 27]of A
2 7zgFo] 9vhp=020). #HEWzdkeEy DKSO 77t
£ 9.0+10.17H9(0.5~350/M)ol o, o) & hEWF
ol 9ggdl %l-Z}-iL(n=10)°] 5.2+5.07ML0.5~17.771



HEAXN
2008;41:1-11

A
100

90

SO—H—I_L
70+
60
50
40
30 4
20
10

0 T T T T —

T T
0 20 40 60 80 100 120 140
Follow up duration (months)

71.949.3% at 10 years

Cumulative survival (%)

o

No arch obstruction: 90.9+8.7% at 10 years

Cumulative survival (%)
[4)]
o

1
>
[e]
=
(o]
o
w
=
o}
2
o
2
[&;]
N
[{e)
I+
X
©w
2
S~
o
:
o
~
@
(o)
@
w

p=0.1159

O T T T T T T 1
0 20 40 60 80 100 120 140

Follow up duration (months)

(v2]

100 -
90
80 - Since 1998: 77.9+14.1% at 7 years

701 ] Before 1998: 61.5+13.5% at 11 years
60- ~TTTTTTTTTTTTTTTTTTTTTTTOTTTTTTIITTT

50
40
30 1
20+
104

0 T T T T T T 1
0 20 40 60 80 100 120 140

Follow up duration (months)

100
90
80
70 4 DKS after PAB: 77.2+12.0% at 11 years

o Primary DKS: 60.0+15.5% at 10 years
50 A

40
30
20
10

0 T T T T T T 1
0 20 40 60 80 100 120 140

Follow up duration (months)

Cumulative survival (%)

p=0.1299

O

Cumulative survival (%)

p=0.1385

Fig. 3. Cumulative survival after DKS procedure. (A) Overall survival (B) Survival according to the timing of operation (before vs since
1998) (C) Survival according to arch obstruction (D) Survival according to PAB (PAB-DKS vs primary DKS). DKS=Damus-Kaye-Stansel;

PAB=pulmonary artery banding.

Table 5. Risk factors of mortality

Umvarl?te Multivariate analysis
Variables analysis
p-value p-value Hazard ratio 95% CI

Age 0.502
Body weight 0.518
Primary DKS 0.141 0.042 6.767 1.068 ~42.896
Sv 0.185 0.084
Ventricle type 0.004 0.006 13960  2.153~90.497
Arch obstruction  0.118 0.160
TAPVR 0.061 0.299
Pressure gradient 0.679
Operative method  0.082 0.267

Ci=Confidence interval; DKS=Damus-Kaye-Stansel; SV=Single
ventricle; TAPVR=Total anomalous pulmonary venous return.
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Fig. 4. Semilunar valve function after DKS procedure. (A) Grades of PR and AR in the 17 patients who underwent DKS after PAB. (B)
Grades of PR and AR in the 28 patients who underwent DKS. Arrow indicate the patients who have the change in grades of AR or PR.
*One patient had congenital AR and PR, and underwent aortic valve closure. PAB=pulmonary artery banding; DKS=Damus-Kaye-Stansel;

FU=follow up; PR=pulmonary regurgitation; AR=aortic regurgitation.
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Table 6. Follow up cath data after DKS procedure

DKS after  Primary

Variables Total PAB DKS p-value
PAP 14.8£3.3 15.0+3.7 14.2+1.9 0.66
(mmHg) (11~21) (11~21) (11~16)

VEDP 12.242.7 12.81£2.5 10.3£2.6 0.10
(mmHg) B~17) 9~17) 8~14)

TPG 5.542.1 52421 7.0+1.0 0.18
(mmHg) 2.0~9.0) (2090 (6.0~8.0)

Rp 1.6£0.6 1.4+0.5 2.4+0.8 0.02
(Woods units)  (0.8~3.3) (0.8-24) (1.7~3.3)

SVOT PG 1.1+4.0 14145 0.0£0.0 0.62
(mmHg) 0~15) 0~15) 0~0)

DKS=Damus-Kaye-Stansel; PAB=Pulmonary artery banding; PAP=
Pulmonary artery pressure; VEDP=Ventricular end diastolic
pressure; TPG=Transpulmonary pressure gradient; Rp=Pulmon-
ary vascular resistance; SVOT=Systemic ventricular outflow
tract; PG=Pressure gradient.

HZHiL ke DKSE AldYet FollA dx} DKSE AJ#
g FRo 2 Al thp=0.10). 199 H3H
Hpol e dledadsd DKSE A 3 4%
DKSE A3t 7 Aodll Fo Zole gldch AAA
FEZ PR A5y adEd DKSE ARE 32 18
AN & F 10MEA FHAANA 15 mmHge] 73
DKS 7 & §Zro] A8} vh(Table 6).

7) OIX|2t &5 #EA| NYHA 7|5 28
65.2+39.970 4 (3.3~ 128.171Y) £t £Aslo] AE 4
SAMFE Qs ANZE s 184.8%)o4 NYHA
5 n¥ew, YR 2081952%)% EF NYHA

(hcy
71e &7 1019

_—

s} ol gk a9Eel 27
s F&e sheAde] JomA didgel 7o)
gkom DKS7} Aldjslofo} s, ulEwlg @zt Ay
HsWe] o] 4 mmo|sldl $to}EL DKSEA Kl
HEHT 2L e HE Norwood 412 o A
T3k sk AT AR ZA@gelA 27
TAAZAG7L HF 094 cm’m’Ql FopSo] 27] oo}
Z1ell $-3]e] Hastglor, 2 cmym’ ofsle]w kY
AAAFERE o] WAsla, HF 395 cm’m’Q) ko

ol of
=3

— 8

w3, FEE 2719 FAAE0~2 on’/m)F S
s 2y AAorse dleWadsd e %
Bes AW, 4~6Loll PdA AdiA g
T8€T DKSE4E 4 ALY + AAdeh9). A4H
29 A=A BA0eA 2719 AAREE AHA
A7} Aol A7lo| 60%olslel™, | 44 DKS %

(o]

ot o

& Norwood €41 5 AMAAGERE Y=ol i3yt de
son, AAfEa AAAT} A5 aoks Fo
= 70% olel, X, E& Aol 120%0]sle]"] DKSEA]
9

N,

ix o

o) Mol Hglet. e, EekAol AUEH] 60~70%
bastug, ERAOE G EAht BEw we
3 Boh d¥sgos F& ANAFEEA DKS €4
4ol T & ATFIAE ANAGZE 8%
of Aeld AFHaFES A&7 ol 1099 Hol
SoldE 94 DKSE AlWeldn, AN $22 W%
o) AeiA b 189 2] BolEolA HAFUaES A4
oo, ol % AN §E2 ¥HY AP DKSE A%
sglow, oF el FURY AT &
Ao, T 28l EdeAA AN E2E2
& 93}e7) 918} DKs £40] Basheic

el YT AFUF B2 FUF Taussig-Bing
o A% HAZF} $YY AVAOZ Aol A7)
4 mgel desht, #3FuY Aoz F
B8 A%, AT WEUS AEee =27

ps

lo,

ok

-
)

o et
X
T o,
]
oot
WS
2 uh.
ek
e &
o
2
NG T
=2
ofrt
=
ok
et
ot
#
>
it
=

do &odob iz X 2 N
f
oQ
>
in]
3
ox
L

o
i M
Jo
i

fru
o
2
lo ox
o
ript
o
-3
e
i

b

7t A2 AXste] FAdEW Holy
o tiEHaets BEsw
o] Azsle £Aolh13]. EholA
ol DKS 4oz Auks ¥
w ghuto] Al djE w5 A7 iy
ashdar, FRs il o) vl delst ke A
A w7t 3kso], o] DKS AEEZ Al £
AEa) Bk olJe} Rastelli £4] glo] £ diE
W g HeHAtES o] &sle] NABES A A
Kawashima AW 24 Ge7HA % 7hsst3dcHs6).
5w 2R o) ou] tiFwsl o] A, HE
W oaoks ¥ dlesl Fxbe] UAY F gl aAYUT



o Azuel AL obHE e kel goul,
g ehg Bebo] sAgel ol Auleld Al
£ DKS $4E ohe Qhrleha B F4oleka @
F o514l 512 g o s AeA o Al
ARETHRS WA BT AANTSE Aol eA
teo] AR A Aso] S vNA g, o
g ANT TG PPAB AQAGYolt A
SEERRIE k2

BAE HFsle] A
DKSY} Norwood
I o]ghgol of
A e
d5H sekE ¥ oA )
Heh o & 2] wiidtel] slgackes A
e, AEW ko] FelA oA oiE
Z Aol uldgl o9y JBEHA T £A ke
7} WA e sl @xkel uhale wWwula o
o] z7|ol] DKSES H3lo] ¥

A 189 golgo] H5W ok Fulo]
HofAl AeellA Azt aAH ez D

om, o]F DKS%E $- 137U A= metFol4
Tl ARG R o Agindgos ALY 14
ol HHW Aol glgict

N
X s

o
\

o -
of
1=J
o
N

i,
fo
o
ot
A
h
—_
B
ri
cR

32 OET

fe

ok
o
=
= inaA
kI 2
3 o
o —‘O\- i g
= o
okt H
= [-'E,
& i
20 o
LT 30
L
2 =
O
O(:):; ;ﬂ,
r1~ om
St &
=
P
ol o8
Z 2
[e]
fd
o 2
™ =
Rl &

K
1> et
K=

R AT

o oo
N
B
L3
23
=
2
é)
e
rO
4 off
2

>
)
Y
1o,
N,
il
|
=
ofr
1 o
ofl
et
D
o3

0.06), DKS 413 Q1@ & thEuE o] 9 YAl
A FAReE fele 276 A

Laks 5o Wz 718, AstAl 2 A
T oA Aatel Aol el Aol A7 o
U2} DKS €41& H-R3kh23]. Tchervenkov (1]
U2} Norwood efe] 4 Al o] A=A, A
R WEE FHk o) FlEacks Ho
Mg wlErl H2 Norwood HEle TS ¢4

w2

£2 B, Aol A7l E4% Fgol g 9
o Zrbela, Beel Aelz £F AN BP9
o gick. ¥ QAo A 1099 FotEo] Y% DKsE
gergon, 0% 1908 ol Aol sl Euzhutel f, A

At 5 Blrbed A el dls e wEehy) Ao
ot | dlon}, 19981 o] Fell= &% Ago] ¢l
th 19984 o)A e =] At #AE> YA DKSO
Yo} uiplg A& HAdo| gl Aol dgle
th, 19981 o] Fell= 2% DKSE AlFsAY HEg
ool v FAEAAE 27| Awdo] Yrh(Fig. 3).
wah, o 2HolAe 42 DKS 49 Ap=
0.042) o +AAY A E=0006)7 A g 9
g QA h(Table 5).

ol A e mekgo] WA sl gt AFE do
|2 ¢kom DKS 4] %ol dA3 HFiael oF

o)
HhAE wha, ol

DA LA P I L A L (=L S

Of

N

TollA 482398709 FH HANA Als e e
Z7l 259 19 olfdle e 3AE 1
& fAst 9ok DKSEA] & dAlET ghat o Fo
7 e Bavh glov, 2 9 o] DKS$ oA
o] e wekEol] o3k sllF =K (pulmonary trunk)
A (distortion) 2.2 o AZItI24]. DKSEAS] 3ol
Gore-Textt FZ0|AHOZ hoods AHgst= Aol ®H7)
dgudet ARE oA, hood7t $lord =HE

s o 2 e 7 (traction)s Mot =gt sHlE gt
zlo] o A (distortion)H th[24]. Z%HE3HE rh= double bar-
rel 7]¥o] oftl "ol 57 AlE-$ (sinotubular junction)
ol B¢ AUAE Foli, Pt dF9 Age T4

%
ARz o FoH17]. ¥ AgelAE DKS €4 F

o]



HEAX
2008;41:1-11

3]

T T
aslel TA4H QEUHE, P

ul

i

o
o O
L
T
=y
LY
ir‘lo
)

-1
ﬂ‘{i* o
o=
E:lo

U BAFAA

o
O

M gob ax J
ox Mo bz ot iy

o of

~

1 »
o

U

K

)
ey
it
Ho

e

fi

ek

—

. Tchervenkov CI, Shum-Tim D, Beland MJ, Jutras I, Platt R.
Single ventricle with systemic obstruction in early life:
comparison of initial pulmonary artery banding versus the
Norwood operation. Eur J Cardiothorac Surg 2001;19:671-7.

2. Damus PS. Correspondence. Ann Thorac Surg 1975;20:724-5.

3. Kaye MP. Anatomic correction of transposition of great
arteries. Mayo Clin Proc 1975,50:638-40.

4. Stansel HC. A new operation for D-loop transposition of the
great vessels. Ann Thorac Surg 1975;19:565-7.

5. Clarke AJB, Kasahara S, Andrews DR, et al. Mid-term
results for double inlet left ventricle and similar morpho-
logies: timing of Damus-Kaye-Stansel. Ann Thorac Surg 2004;
78:650-7.

6. Lim HG, Kim WH, Lee YT, et al. Staged biventricular
repair of Taussig-Bing anomaly with subaortic stenosis and
coarctation of aorta. Ann Thorac Surg 2003;76:1283-6.

7. McElhinney DB, Reddy VM, Silverman NH, Hanley FL.
Modified Damus-Kaye-Stansel procedure for single ventricle,
subaortic stenosis, and arch obstruction in neonates and
infants: midterm results and techniques for avoiding cir-
culatory arrest. ] Thorac Cardiovasc Surg 1997;114:718-26.

8. Matitiau A, Geva T, Colan SD, et al. Bulboventricular
Joramen size in infants with double-inlet left ventricle or

tricuspid atresia with transposed great arteries: influence on
initial palliative operation and rate of growth. T Am Coll
Cardiol 1992;19:142-8.

9. Lan YT, Chang RK, Drant S, et al. Qutcome of staged

surgical approach to neonates with single left ventricle and

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22,

moderate size bulboventricular foramen. Am J Cardiol 2002;
89:959-63.

Miura T, Kishimoto H, Kawata H, Hata M, Hoashi T,
Nakajima T. Management of univentricular heart with
systemic ventricular outflow obstruction by pulmonary artery
banding and Damus-Kaye-Stansel operation. Ann Thorac
Surg 2004;77:23-8.

Hiramatsu T, Imai Y, Kurosawa H, et al. Midterm results of
surgical treatment of systemic ventricular outflow obstruction
in Fontan patients. Ann Thorac Surg 2002;73:855-60.
Mavroudis C, Backer CL, Muster AJ, Rocchini AP, Rees
AH, Gevitz M. Taussig-Bing anomaly: arterial switch versus
Kawashima intraventricular repair. Ann Thorac Surg 1996;
61:1330-8.

Serraf A, Lacour-Gayet F, Bruniaux I, et al. Anatomic repair
of Taussig-Bing hearts. Circulation 1991;84(5 Suppl): I1200-5.
Chang YH, Kim WH, Lee JY, et al. Pulmonary artery
banding before the Damus-Kaye-Stansel procedure. Pediatr
Cardiol 2006;27:594-9.

Lan YT, Chang RK, Laks H. Outcome of patients with
double-inlet left ventricle or tricuspid atresia with transposed
great arteries. ] Am Coll Cardiol 2004;43:113-9.

Freedom RM, Benson LN, Smallhorn JF, Williams WG,
Trusler GA, Rowe RD. Subaortic stenosis,
tricular heart, and banding of the pulmonary artery: an
analysis of the courses of 43 patients with univentricular
heart palliated by pulmonary artery banding. Circulation
1986;73:758-64.

Daenen W, Eyskens B, Meyns B, Gewillig M. Neonatal
pulmonary artery banding does not compromise the short-
term function of a Damus-Kaye-Stansel connection. Eur J
Cardiothorac Surg 2000;17:655-7.

Franklin RC, Sullivan ID, Anderson RH, Shinebourne EA,
Deanfield JE. Is banding of the pulmonary trunk obsolete for
infants with tricuspid atresia and double inlet ventricle with
a discordant ventriculoarterial connection? Role of aortic
arch obstruction and subaortic stenosis. I Am Coll Cardiol
1990;16:1455-64.

the univen-

. Di Donato RM, Amodeo A, di Carlo DD, et al. Staged

Fontan operation for complex cardiac anomalies with subaortic
obstruction. J Thorac Cardiovasc Surg 1993;105:398-405.
Odim JNK, Laks H, Drinkwater DC, et al. Staged surgical
approach to neonates with aortic obstruction and single-
ventricle physiology. Ann Thorac Surg 1999;68:962-7.
Bradley SM, Simsic JM, Atz AM, Dorman H. The infant
with single ventricle and excessive pulmonary blood flow:
results of a strategy of pulmonary artery division and shunt.
Ann Thorac Surg 2002;74:805-10.

Mosca RS, Hennein HA, Kulik TJ, et al. Modified Norwood
operation for single left ventricle and ventriculoarterial
discordance: an improved surgical technique. Ann Thorac
Surg 1997,64:1126-32.



23. Jensen RA, Williams RG, Laks H, Drinkwater D, Kaplan S.
Usefulness of banding of the pulmonary trunk with single
ventricle physiology at risk for subaortic stenosis. Am J
Cardiol 1996;77:1089-93.

Q

A)
g

glz=

Damus-Kaye-Stansel %

24. Amin Z, Backer CL, Duffy CE, Mavroudis C. Does banding
the pulmonary artery affect pulmonary valve function after
the Damus-Kaye-Stansel operation? Ann Thorac Surg 1998;
66:836-41.

=

x=-

HI

Bl B Danus-Kaye-Stansel (DKS) &4
ZeZuls glZule)) 3 b]r/l]ﬂ‘_
e == 9ol T8lw

EH,
.

Ik og H H—g]_oﬂl;}_ Zags

A
4'1‘%

Zo

?

EAl

]/11

aH —fi— %k
SR
% 1
o]
AA
f‘&—‘fr gto l 6%
ol 4]

9704 (3.3~ 128.

oo}

o] gjell = WpAEEA]

DKS7 2o o3t #d%
ek DKS%EUr kls
] %i%ﬁ o
Al oA A

i Y

ok E o
Aty =3 DKS AZ
19944 5 éoﬂxﬁ 2006&4_ 49 Ao)oll BEJollA DKS

= 25.3+15.7 mmHg (10~ 60 mmHg)3Ac}. 18
ﬂﬁﬁﬁ,%ﬂxﬁ“’ﬂmﬂﬂ-°”“ﬂﬂzﬂ9ﬁ

/\/LO

s LL—[‘ia

71.919.3%}?\#. chek BAoA $

)
=3 EEHE
Zk 5.0 kg 2.9
He 27
AA-E
%Lol 4

v
A3 E

8 28“1«1 °‘%7l%
M), A

[¢]
TE T

5.370 ?4(1

6", 12] 7|54 thAlAe| 59, Criss-cross
YASETTE olFo] 1ol FEa
3 Lamberti W o] 39, 127} 57o]gl o, OokBPook
29 of| A Zro] AJedslgivt. Zah HYUU] A 4
1714)¢] %Xu*‘ﬂ 7F EQF W) A 37(12.5%)
A AR E=13.960,
gk A4k DKS E4 :c?—
Zg¥He |

"#011 gk XHfr = ui/v\-—-‘/]’
123 §Efd lﬁl(3-6%)°ﬂ*4 93}
: DKS 42 A4A
““'Zéol 0134}} A5 Aol
2 GFo] AlsA § 75l

DKS €49] AgEE A
Ao sk3tol| vzt Av] Az

R84 =

2

o2

)

19l
iR

NN

o
o

ARA 2718

. Damus-Kaye-Stansel &
HANGZ T P2
A5 2
EHEUH



