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have experienced in our institution are here shown,
between each method is compared.

deterioration of tricuspid regurgitation after BPV,

tional catheterization was needed after TCPC.
Conclusion : Both medical and surgical treatment
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Balloon pulmonary valvuloplasty(BPV)

Medico-Surgical Cooperative Treatment of
Pulmonary Atresia with Intact Ventricular Septum

Kyeong Sik Kim, M.D., Byeong Chul Kweon, M.D., Jong Kyun Lee, M.D.
Jae Young Choi, M.D., Jun Hee Sul, M.D., Sung Kyu Lee, M.D.
Young Whan Park, M.D." and Bum Koo Cho, M.D."

Division of Pediatric Cardiology, Cardiovascular Surgery', Yonsei Cardiovascular Center,
Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul, Korea

Purpose : The actual clinical examples of co-appliance of catheter intervention with surgical proce-
dures in the treatment of pulmonary atresia with an intact ventricular septum(PA/IVS) which we

Methods : Medical records of 33 patients with PA/IVS who underwent various treatment from Jan-
uary, 1995 to December, 2000 were reviewed for a retrograde study.

Results : In three out of 10 patients who underwent percutaneous balloon pulmonary valvotomy
(PPV), residual pulmonary stenosis were observed in their out patient department(OPD) follow-ups,
eventually necessitatig balloon pulmonary valvuloplasty(BPV). One out of three patients exhibited

Two out of the seven patients who received primarily surgical right ventricle outlet tract(RVOT)
repair without any systemic-pulmonary shunt or intervention needed additional intervention employ-
ing cardiac catheterization after operation. Two patients received interventional catheterization before
surgical RVOT repair. In five out of 11 cases of Fontan type operation, coil embolization of collateral
circulation was done before total cavo—pulmonary connection(TCPC), and in three cases, interven-

PA/IVS patients, and recent results prove that medico-surgical cooperative treatment is essential. (J

Key Words : Percutaneous pulmonary balloon valvotomy(PPV), Surgical RVOT repair, Total cavo—
pulmonary connection(TCPC), Right ventricle dependent coronary circulation(RVDCC),

and the anatomical and hemodynamical profiles

requiring surgical tricuspid annuloplasty(TAP).

modalities are widely used in management of
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(n=8)
Re-intervention(4)
BVP() Alive(3)
BVP—TAP(1)
SP shunt(1) Died(1)
(n=2)"

Fig. 1. Flow chart showing catheter or surgical intervention
in the treatment of pulmonary atresia with intact ventricular
septum(PA/IVS) patients who were underwent percutaneous
pulmonary balloon valvotomy as initial management. Abbrevia-
tions : PPV, percutaneous pulmonary balloon valvotomy; BVP,
balloon valvuloplasty; TAP, tricuspid annulo-plasty; SP, sys-
temic—pulmonary due to ARF(1 case) & poor RV compliance
(1 case).

Table 1. Patient Population & Anatomical Feature of Pulmonary Atresia with Intact Ventricular Septum(PA/IVS) Patients from

1995 to 2000

Parameter PPV Surgical RVOT repair Fontan type operation
Number of patients 10 12 11
Male : Female 5:5 5:7 7:4

Age at Op. or intervention(day) 13+12(3-72)
TV diameter(Z-value) -0.5+2.0(-4.5-2.0)
PV diameter(Z-value) -3.9+1.7(-6.0- -1.0)
RVDCC(n) 0

23+327(3-82)
8503001 (565-1602)
-06*1.67(-25-3.0) -3511.3%(-5.0-2.0)
-33+1.7(-5.0-0) -2.8+2.7(-6.0-2.5)
0 4

25+19(3-132)

Abbreviations : PPV, percutaneous pulmonary balloon valvotomy; RVOT, right ventricle outlet tract; Op, operation; TV, trocuspid
yalve; PV, pulmonary valve; RVDCC, right ventricle dependent coronary circulation
“age at 1st palliation(modified Blalock-Taussig shunt or Glenn shunt)

Tage at Fontan type operation
*P>0.05 vs PPV group

$P<0.0001 vs biventricular repair group(PPV group plus Surgical RVOT repair group)
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FEZ AHES(n=12) AP ¢ slo
T A% 25+19(3-132) el A
25-30)0lReH 44 oEA E
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o‘l‘t u/\(iir/}(Tdble 1)
&< (SP shunt)oly AE=xA; TZH%(catheter inter-
]_7(4 og o /‘\31 A

A% F FHAQ

FEZ AAES AP W
gr Fass as
A @l e %

Alive(3)
(n=9)
Post Op
intervention(2)
1stage
Surgical RVOT igx(%E(ﬂ P Alive(2)
repair(n=7)
Pre Op Died [
intervention(2)
SP shunt() —> CE(1) > | »| Died(1)
Central shunt(1) > SUFQICE}I RVOT
MBTS(2) repair(n=5) (h=3)"
MBTS—GI(1) BAS(1) > Alive(d)

Fig. 2. Flow chart showing catheter or surgical intervention in the treatment of pulmonary atresia with
intact ventricular septum(PA/IVS) patients who were underwent surgical RVOT repair as initial manage-
ment. Abbreviations : RVOT, right ventricle outlet tract; MBTS, modified Blalock-Taussig shunt; Gl, Glenn
shunt; CE, coil embolization; PDA, patent ductus arteriosus; BAS, balloon atrial septostomy.

“due to right side heart failure(2 cases) and sepsis/multi-organ failure(l case).

Pro Intraatrial baffle(5)
BAS(1) intervention(s) Extracardiac conduit(4)
‘ Lateral tunnel(1)
MBTS —GI(5) [—» CE(4) —>
CE—PTA—CE()
MBTS — Gl4) " | Fontan Op.(11)
(TCPC=10)
Gl(1) >
1 stage |
Fontan Op.(1)

(n=10)
Alive(8)
alive
ce 1A [T @
stent(2)
L » | Died”
(1)

Fig. 3. Flow chart showing catheter or surgical intervention in the treatment of pulmonary atresia with
intact ventricular septum(PA/IVS) patients who were underwent Fontan type operation. Abbreviations :

PTA, percutaneous transluminal angioplasty; TCPC,

circulation failure.

Total cavo—-pulmonary connection.
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shunt) ¢ SF¢gdd g 29 -4 (coil embolization)©]
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B 1Rl E8 B ses Ad wer 23 1089

ol F wHAW-sHE EE(total cavo-pulmonary con-

nection, TCPC)Z g9 F AAN-HA59 <= (TCPC)
old A¥ dehee FHu AF 23Ul AlF wtorn Eu g
Fe G AF 2947 Ed A8 Bt (Table 1).

Fg By FES AAT 119 ot AAR Zge AT

2ok} - A 46 E Al 3F 20034

—35+13(—5o—20)°]°*ﬂ $-Aa o)A WA
7} K 4341011 A1 A K Table 1).

&9 =EHRVDCC)

& 5ol & wAE-sHEY EEE(TCPO) A1d A A=A
TAES %&i SRE olF 3ddA e 47 ety F7
sl e 2 AAEE Aldstda B 1ddMs & U

A AN
B9 #3t<&(bidirectional cavopulmonary shunt,
BCPC) A& & ZHE3d g 2xjge] 2d AHEs Ad
Al o) % AHEH APPFORE A% T A & (per-
cutaneous transluminal angioplasty, PTA)& Al&3 & thA|
S5kl Uit 33k 3 MHES F7FE A & TCPCE
Al = e 1A E AF P (modified Blalock-
Taussig shunt) A8 A AE 54 T4 AWEZ d/N&(BAS)
= ’\] R “L‘}}‘?(Fig 3).

Z 304 F A=

THE(TCPC) Al¥Y Fo A%

Fig. 4. Selected cineangiogram in a patient with PA and IVS who re-
ceived surgical RVOT repair at 24 days of age and coil embolization at 5
years of age. (A) The right ventriculography performed at 5 years of age
demonstrates severe tricuspid regurgitation. (B) The right ventriculography
performed at 5 years of age demonstrates adequate blood supply through
pulmonary artery and adequate growth of right ventricle. (C, D) Selected
frames from aortogram showing residual PDA and PDA coil embolization

performed at 5 years of age.
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hsi}

82

F FAY-7 THE(TCPC) Al A, Fol & § #H& =
wets E s 8 =Z(Fontan circuit) Z} 99 438 &4 A4 §EZ AAE(surgical RVOT reconstruc-
FE AF F93 Aoyt gl I & F F dAsW @ ton)g AlF e Fol(n=12) T 389 oy} Algsigon
= e 2

de & §F $A4 7l Fdez A8 A 1dE

s
Ze

WA A H(cross sectional area index; Nakata index)

Fig. 5. Selected cineangiogram in a patient with PA and IVS who received
coil embolization before and immediately after TCPC, and later received
stent implantation 12 months after the procedure. (A) The right ventriculo-
graphy performed at 12 days of age demonstrates severely hypoplastic right
ventricle. (B) The patient received coil embolization due to formation of col-
laterals after TCPC at 20 months of age. (C, D) The patient received stent
implantation due to LPA stenosis at 12 months after TCPC.
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Table 2. Hemodynamic Profile of Patients Before or After Biventricular Repair

PPV Surgical RVOT repair
Parameter P value
Pre PPV Post PPV Pre Op Post Op
RV systolic Pressure(mmHg) 118+ 11(75-220) 55123(30-93) 102+30(57-130) 39+10(30-100) NS
RV/LP systolic Pressure ratio 1.6+0.4(1.0-2.2) 0.6+0.3(0.4-1.1) 1.2+0.5(05-1.3) 0.4%0.2(0.2-0.6) NS

Abbreviations : PPV, percutaneous pulmonary balloon valvotomy; RVOT, right ventricle outlet tract; Op, operation; NS, not sig-
nificant

Table 3. Summary of Pulmonary Balloon Valvotomy for Treatment of Pulmonary Valve Atresia from Published Data & This
Study

Reference No. of patients Procedures Success Sever_e p_rocedural Requ.lnng MBTS
complications/death or intervention

Latson™ 1 Wire puncture + balloon 1 0/0 0
Parsons, et al.”” 1 Laser + balloon 1 0/0 0
Qureshi, et al? 5 Laser +balloon 4 1/0 3
Rosenthal, et al.'” 10 Laser + balloon 8 2/1 4(before valvotomy)
Rosenthal, et al.” 4 Radiofrequency +balloon 4 1/1 1
Gournay, et al.” 15 14 wire Puncture +balloon 9 5/1 5

1 radiofrequency + balloon
Fedderly, et al.”” 2 Wire puncture + balloon 2 0/0 1
Schneider, et al™? 1 Radiofrequency + balloon + stent 1 0/0 1(before valvotomy)
Justo, et al'” 8 6 Wire puncture + balloon 8 0/0 7

2 radiofrequency + balloon
Ruiz, et al® 4 Wire puncture + balloon 3 0/0 1
Total 51 41(80%) 9(18%)/3(6%) 23/41(56%) " or 18/36(50%)"
Lee, et al. 10 Wire puncture + balloon 8(80%) 1/2(10%/20%) 3/8(38%) %

"MBTS : modified Blalock-Taussig shunt

"The percentage of total patients requiring MBTS was calculated based on 41 patients with successful ballon valvotomy

The percentage of patients requiring MBTS post-ballon valvotomy was calculated based on 36 patients, excluding 5 patients
who had MBTS prior to valvotomy

$The percentage of total patients requiring reintervention was calculated based on 8 patients with successful balloon valvotomy
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