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Early and Mid—-Term Results after Operations for Pulmonary Atresia
with Intact Ventricular Septum

Si Chan Sung, M.D.*, Hee Jae Jun, M.D.*, Gwang Jo Cho. MD.*,
Jang Soo Woo, M.D.*, Hyung Doo Lee, M.D.x*

Background: Pulmonary atresia with intact ventricular septum(PA/IVS) is an - anatomically
heterogenous anomaly with a variety of surgical strategies possible. The purpose of the study
is to evaluate the influence of right ventricular size on the early and midterm results of
surgical repair of PAJIVS. Material and method: Medical records of 20 consecutive patients
with PA/IVS operated on between January 1993 and August 1999 were retrospectively
reviewed. There were 12 boys and 8 girls whose ages ranged from 2 days to 14.5 months
(median 6 days). Their body weight ranged from 2.52 kg to 9.35 kg(median 3.18 kg). The
preoperative Z-value of the diameter of the tricuspid valve(T-valve) was less than or -4 in 5
patients, between -4 and -2 in 1, between -2 and 0 in 7, between 0 and 2 in 6, and greater
than or 2 in 1. All patients who had z-value of tricuspid valve greater than -2.05 were
attempted biventricular repair(n=13) and all patients who had it smaller than -4.4 underwent
systemic-pulmonary shunt operation only(n=3) or bidirectional cavopulmonary shunt with right
ventricular reconstruction(n=2). Result: Two early deaths(2/20, 10%) occurred. Both were
infants who underwent fransannular patch with shunt. One of these two had huge right
ventricle(Z-value of tricuspid valve = 5). There were 2 late non-cardiac deaths 3 and 7
months after operations respectively. Follow-up was completed in all children at a mean of
353 months(range, 5 to 54 months). 10 of 11 survivors who underwent transannular paich
or valvotomy with or without shunt procedure were in NYHA functional class 1 even though
some of them had small interatrial communication or patent shunt. All three patients who
had shunt procedure only at initial palliation completed Fontan procedures with no death.
Two patients who underwent right ventricular outflow reconstruction with bidirectional
cavopulmonary shunt were also in good condition. Conclusion: The transanular RVOT patch
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or valvotomy with or without systemic-pumonary shunt as an initial palliative procedure to
achieve biventricular repair for the patients who had neither too small nor too large right
ventricle(-2.05 <Z-value of T-valve <2) could be petformed at low operative risk(1/14 7.1%).
Systemic-pulmonary shunt procedure and bidirectional cavopulmonary shunt procedure for the
patients who had small right ventricle(Z-value of T-valve<-4.4) could be also performed
with low risk. But a patient with huge right atrium and ventricle(Z-value of T-valve=5} had

poor operative result.

(Korean Therac Cardiovase Surg 2000533:476-86)

Key words: 1. Pulmonary atresia
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Table 1. Patients Profiles

Number of patients 20
M. F 128
Median age(range} 6days(2days ~ 14.5months)
Median body weight(tangs} 3.18 kg(2.52~9.35 kg)

Mcan follow-up duration(range) 33 3 months(5~ 54 months)

2 days - 14.5 months (median 6 days)
neonate ; 15 patients

> 12 m

< 1m —12m

Fig. 1. Age distnbution of the patients
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Table 2. Operative indication and preoperative conditions

Cyanosis 20(100%)
Anoxic spell 1(5%)
Ventikator 6(30%)
PGE, infusion 16{80%)
Zvalue of TV
5 cases =8
(25%) —G<Z7<-4
8 cases —4<Z<-2
{40%) ~BEZSO
‘ 7 cases O<zZsz
| (35%)
Z>2
r
o 2 4 & ;]

Fig. 2. Patient distnbution of Z-valug of the trcuspid valve
diameter. TV: thcuspid valve

28T}k A7) 195%)¢] AsivhFg 2). TVIMV rato:
0.490]3}7} 3W(15%), 0.50.747} 3%H(15%), 0.75-0.997} 77
(5% 0.2 7hAb weky 1-1.247F 59(25%), 1.25-1.497F 19
(5%), 1.5014F¢] 138(3%)0]SctFg 3). RV/LY ratior 0.499]
b 47020%), 0.5-0.747) 29(10%), 0,75-0997} 113 (55%).5
B 7 gk, 1-1.247F 29(10%), 1.25-149% giglen] 15
o] ake] 17(5%)°) K oh(Fig 4).
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TV/MV ratio

6 cases 049"
(30°%4) 0.50 ~0.74
7 cases {35%) 0,75 -0 9o}
‘ T eases 100 -1.24¢
I {35%)

Fig. 3. Patent distnbution of the ratio of tricuspid and mitral
valve diameters. TV: tricuspid valve, MV: mitral valve

RV /LY (area)

6 cases -0 4g
{30%%) 050 -0 74

11 cases (55%) 575 -0 9g i
3 cases 100-1.24
15%
( /”) 1.25-1.48
1.50 -
|
) P 4 8 8 10 12

Fig. 4. Palient distnbuton of the ratic of nght and left
ventricular areas RY: nght ventricle, LY, left ventricle
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vy =0.1262x + 0.9948*
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0.6
0.4

o2 | * Z-value of TV |

-6 —4 -2 0 2 4 6

Fig. 5. Correlation between Z-value of tricuspid valve and
tncuspid valve / mitral valve diameter rabio, TV tncuspid
valve, MV, mitral valve

2.5 |
2 | RV/LLV .
i y=0.1262x + 0.9033
1 P<0.05
0.5
e Z-value of TV ‘
o o
] -4 -2 1) 2 4 5]

Fig. 6. Correlation between Z-value of tricuspid valve and
right ventricle / left ventnicle arsa ratio. TV tricuspid valve,
RV, nght ventricle, LV; left ventricle
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Axske] 7 g3 TVMY rato, P2 Z &3 RVILV
ratio, TV/MV ratio?} RY/MV rato, 44 HA3 2> #q)
ZlAxte|2] AbdbdAe R2gke] zHEF 0.9476, 0.7858, 0.8485,
076128, 2% 2 AAEA S 29 ohp<0.09)(Fig 56,7.8).
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L
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Fig. 7. Correlation between trcuspid valve [/ mitral valve
diametsl rato and nght ventricle / left ventncle area ratio.
TV: tnicuspid valve, MV: mitral valve, RV, right ventricle, LV;
laft ventrcle
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’ | RV size (cm?) ¢
5 y = 3.0252x - 0.5118
5
4
5. P<0.05
2 ¢ ’
1 . TV diameter {cm)
D | E— -

o 0.5 1 1.5 2

Fig. 8. Correlation between nght ventricular size (area) and
diameter of the tricuspid valve. TV; trnicuspid valve, RY. nght
ventricle,
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Table 3. Operative procedures
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2000 33:476-86

Table 6. Summary of mortalty cases

Transannular patch only ; 5

8
Valvotomy only ; 3
Transannular patch + Shunt ; 4
Valvotomy + Shunt ; |

9@
Transannular patch + Shunt at 2nd operation , 2
Transannular patch + BCPS ; 2
Shunt only ; 2 :

|3 ©
BCPS only ; 1

Shunt;  systemuc-pulmonary  shunt, BCPS;  bidirectional

cavo-pulmonary shunt, ( ) number of operative death

Table 4. Mean duraticns of Postoperative arificial
ventilation, hospital stay, and PGE1 infusion (days)

57+5.6(1-20.8)
18.41-9.7(7-38)
6.8 £4.7(2-18)

Artificial ventilation (n=18)
Postoprrative hospital stay (n=18)

Postoperative PGE, infusion (n=11)

PGE,; Prostaglandin E,

Table 5. Posteperative complications

Complications™ -, Number
Acute renal failure 2
Significant hypoxia 3
Longlerm mechanical ventilation |
Capillary leak syndrome 1
Right heart failure 1
Junctional thythm 1

H Fholx Akl 7 fre] 5, TVIMV raio®= 179, RV/LV
ratior 198°] th(Fig L1). o 3hobw 5 F AFlA
AAZSE BRI} Aslel SIFNE Avsig o 4
F w0gs $ARAdeR Atk Table 6). WA 172
 F AFsAAeA iR Akl veht A5
shglch, des A gegligla RS A 4o ¥
]%ﬁi}z}ﬂﬁ 1.]_21_9_1,]. %_‘?‘_ 15)\]:{]_- oﬂ :;]E\Zﬂ 0
Z{pulmonary hypertensive crisis) 2% F=4% o] 25}
(4502 Apalsl v Table 6). HEA 189F 2¥E &
3/H'é TALE Z+7) eytomegalovirus 74, HlFog Al
iy
W] AER 1695
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Case I, Huge right atrium and ventricle
Transannular patch + Shunt + RA reductoplasty
Died of RV failure 10 days after operation

Case 2. Z-value of tricuspid valve ; -06
Transannular patch + Shunt + PDA ligation
Died of hypoxemia probably due to PH

15 hours afler operalion

RA; right atrial, RV; right veniriculai, PDA; patent ductus
arceriosns, PH; pulmonary hypertension

PP 0w @3 % i

5 4 3 2 A 0 1 2 3 4 ;
Z-value of ineuspud valve

O ; transannular patch or valvotomy enly

@ ; transannular patch or valvotomy + shunt

m ; transannular patch + BCPS

4 ; shunt or BCPS only
(@} ; operative death

Fig. 9. Operative procedures and Z-values of tncuspid
valve. BCPS: hidirectional cavopulmonary shunt

TV Z-value TVIMV RVILV
5 2r 2 rFr o
5t o 18 } o 18 |
ar 16 | 16 |
3 -
2 Lo 14 | 14 |
¢ RVOTR 1 L 12 | 1.2
1 BT Shunt @0 4 o 1 4
¢ BCPS+TAP _‘1’ e o %O
4 BCPS a2l @ 0.8 %, 08 e
5L 0.6 -A. 0.6 -
L 04 | g 04 (*
4 - i
5 [t 0.2 02 B m
£ - 0 o L

Fig. 10. Operative procedure and preoperative Z-value of
tricuspld valve, tricuspid valve / miiral valve ratio, and right
ventricule / left ventncle area ratio, TV; tncuspid valve, MV,
mitral valve, RV' nght ventncle. LV, left ventricle, RVOTR,
rght  ventncular  outflow  recanstruction, BT  shunt
Blalock-Taussig shunt, BCPS, bidirectional cavopulmaonary
shunt, TAP; transannular patch
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Table 7. Foliow-up resuits of patients with TAP or
Valvotomy L NMBTS

Functional status (n=11)
NYHA class T 10
Cerebral palsy wilh normal MRI 1

Tricaspid regurgitation (n=11)
trivial
mild
moderate

[ o U UL I ]

Severe

Sp02 (n=10)
< 90%
90-94% 4
>95% 6

<

CT ratio (n=11}
< 0.3
0.51-0.60
0.61-0.70
> 0.70

L= =]

Shunt or PDA (n=11)
patenl shunt
patent PDA
no shunt 8

&

RVOT pressure gradient (n=11)
< 29 mmHg i
2050 mmHg i
> 50 mmHg 0

Interatrial communication (n=11)
FFO with R to L shunt

FFO with L to R shum

Small ASD with L. to R shunt
no communication

h WD =

TAP; fransanuvlar patch, MBTS, modified Blalock-Taussig
ghunt, CT ratio; cardiothoracic ratio, PDA; patent ductus
arferiosus, RVOT, right ventricular oulflow tract, PFQ; palent
foramen ovale, ASD; atial septal defect, L. to R shunt; left
to right shunt

;z];q]Euﬂ u}-aLo] 161-0}

of glol At Folr} 3ol A= e

BT APHEEE e AMTARET 5
AR wegte] ot giginh 159 FholelA e A} 44
2 bl gesiilon) vl 101
20 mmHg®| 81 FAASEL G AL §
Al = AR (cerebral palsy) 3 24X gl
Gol 195 A 1092 ﬁm}— DX NYHA functional

=2
Bk
x:
—1u
e

class 122 FET AHE FAsk2 3lod $pot 2F
0%l deldlct 47 2] Folol A AFA](Cardiothoraci ratio)7}

Fig. 11. Preoperative chest AP wview of the mortality case 2
shows huge cardiomegaly

Follow-up duration  35.3 % 17.0 months (5 - 54 months)

TAP or Valvotomy 2 late deaths 1"
+ Shunt (13) No further operation ( ) %
jus
Shunt only (2)|—[BCPS]|— -
_— Fontan | — (3) &
BCPS only (1) ® | I =
— ' =
—— | =1
[TAP + BCPS (2) (2)
E— ]

Fig. 12. Diagram of foliow-up results. TAP; transannular
patch. BCPS. bidirectional cavo-pulmonary shunt.
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-Hled BEeS A9 195 19%E Fontan $2E kSl
Aefelm $AALERE A ’“é A el gL HA
24108 ARAhE 97

+ o Fig 12). Fs g Az
v AARER e AR Sl dRw 2719
M3 TVIMVY ratio® #2EE A9} 97 306+19.27)2(5-54
A% 2719 Habe gl p=092)(Fig 13). ) Fo}d
4917F AEEL 8% G CFig 14).
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TVIMY ratio
1.8
1.6 7 Pre-op
14
1.2

1.0
0.8 ] P =492
0.6 .
Mean follow-up duration ; 30.6 + 19.2 {5-54) months
0.4 1 T f f ; t } 1 f ]

1 p 3 4 5Yrs

Fig. 13. Posloperative crmages of the tnocuspid vaive [ mitral
valve ratio, TV, trcuspid valve, MV; mitral valve, Pre-op;
orecperative, Post—op: postoperative.
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