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The Mid-Term Results of Pulmonary Valve Replacement on the Right and Left
Ventricular Functions in Adult Patients with Repair of Tetralogy of Fallot

Takahiro Ito, Masashi Kabasawa, Soichi Asano, Shinichiro Abe, Hideomi Hasegawa, and Kozo Matsuo

Department of Cardiovascular Surgery, Chiba Cerebral and Cardiovascular Center, Chiba, Japan

Background: Pulmonary regurgitation (PR) after repair of tetralogy of Fallot (TOF) is a risk factor of right
ventricular (RV) dysfunction and arrhythmia. The aim of this study was to evaluate the mid-term outcome of
pulmonary valve replacement (PVR) using bioprosthetic valves in adult patients with PR after a TOF repair.
Method: A total of 32 patients with repaired TOF, who underwent PVR in our hospital between April 2003 and
March 2017, were retrospectively examined. The mean follow-up duration after the PVR was 5.4+4.2 years. Deci-
sion regarding the surgery was made on the basis of clinical symptoms, electrocardiography results, chest radiog-
raphy, echocardiography findings, magnetic resonance imaging results, and cardiac catheter examination findings.
Results: There was no perioperative mortality or the need for re-intervention after PVR. A patient underwent
Bentall operation 3 years after PVR. RV end-diastolic volume index (RVEDVI) was significantly reduced
(176.3%57.2mL/m? before to 108.1+19.4 mL/m? after PVR, p<0.05). There was no difference in the RV ejec-
tion fraction (42.7% *8.49% before and 42.4% *=7.94% after PVR, p>>0.05). The left ventricular (LV) ejection
fraction of RVEDVI group was <160 mL/m?, which showed an improvement; however, there was no significant
statistical difference (55.3% *8.03% before and 58.5% %£4.95% after PVR, p=0.12). It was significantly higher
in postoperative left ventricular end-diastolic pressure (LVEDP) (15.2+2.78 mmHg) of RVEDVI =160 mL/m?
group than postoperative LVEDP (11.2+2.81 mmHg) of RVEDVI <160 mL/m? group (p<<0.05).

Conclusion: PVR after TOF repair in adult patients with PR is effective and involves a low risk of mortality. It
is suggested that 160mL/m? of RVEDVI would be valid for determining whether surgery is indicated for the
maintenance of RV and LV functions.
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Table 1 Patient characteristics
No sex (;3;) (Iag;) NYHA Arrythmia PS F%/I_E/?n\g; Operation
1 M 37 3 | — PVR (#23 CEP), RVOT Enlarge, Cryoablation On RV
2 M 22 3 | AFL 145.3  PVR (#23 CEP), Cryoablation Of RA
3 F 22 3 | 75 PVR (#21 CEP), L-PA Plasty, Tumor Resection
4 M 13 5 | AF — PVR (#23 CEP), Bilateral Extensive PA Plasty
5 M 23 4 | 196.1 PVR (#25 CEP), Cryoablation On RV and Isthmus
6 F 35 0 | + 160.2 PVR (#25 CEP), L-PA Plasty, Cryoablation On Isthmus
7 M 40 2 | 277.7 PVR (#23 CEP), RV Reduce, Cryoablation On Isthmus
8 M 45 4 | VT 171.9  PVR (#25 CEP), RV Reduce, Cryoablation On Isthmus
9 M 24 4 | + 165 PVR (#25 CEP), Resection Of R-PA Fold
10 F 28 6 | + 96 PVR (#23 CEP), TV Plasty, L-PA Plasty
1M1 M 20 3 | 128 PVR (#25 CEP), L-PA Plasty
12 M 30 3 | A-Vblock (1), 157 PVR (#25 CEP), Resection Of Muscular Band
AFL (PM)
13 M 41 3 | 174 PVR (#25 CEP), PFO Closure, Cryoablation On Isthmus
14 M 41 1 | 164 PVR (#25 CEP), RV Reduce, Cryoablation On Isthmus
15 M 36 2 | AFL 180.6  PVR (#25 CEP), ASD Closure, RA MAZE, Cryoablation On Isthmus
16 M 43 2 Il 1565.5  PVR (#23 CEP), PFO Closure, Cryoablation On RVOT, RV Patch
Removal
17 M 20 1 | + 106 PVR (#21 CEP), Patch Augumentation Of RVOT and L-PA
18 M 21 3 Il + 140 PVR (#23 EPIC), AVR (#23 ON-X), AAo Replacement (28 mm TRIPLEX)
19 M 36 1 | VT(syncope), 145 PVR (#23 EPIC), Patch Augumentation Of M-PA, TVP, Cryoablation on
AFL RA and RV
20 F 60 18 1] AF 193.7 PVR (#23 EPIC), ASD Closure, TAP (#28 MC), MAZE
21 M 43 3 | 192 PVR (#25 EPIC), Cryoablation of RA
22 M 49 3 Il AF(PM), VT 268.5 PVR (#23 CEP), TVP (#30 MC3), RVOT Resection, PFO closure, Cryoab-
lation On RV
23 M 41 7 1 319.5 PVR (#23 EPIC), TAP (#30 MC3)
24 M 46 5 | 173.7 PVR (#25 EPIC), AAo Replacement (#30 MM), TVP (#30 MC3), Cryoab-
lation On RA
25 F 51 3 | NSVT 156 PVR (#25 EPIC), ASD Closure, Cryoablation On RV and RA
26 M 23 2 | AFL 212 PVR (#25 EPIC), PFO Closure, Cryoablation On RA
27 F 25 4 Il 241 PVR (#25 EPIC), RVOTR
28 F 22 1 | 283 PVR (#23 EPIC), TAP (#28 TAP RING), Cryoablation On RA and Isth-
mus
29 F 32 3 Il VF 239 PVR (#25 EPIC), Cryoablation On RVOT and Isthmus
30 F 22 2 | 168 PVR (#23 EPIC), PFO Closure, Cryoablation On Ishmuus
31 M 22 2 | 161 PVR (#25 EPIC), PFO Closure, Cryoablation On RA
32 M 21 1 | + 74.4  PVR (#25 EPIC), PFO Closure, Cryoablation On RA

M=male; F=female; AAo=ascending aorta; AF=arterial fibrillation; AFL=arterial flutter; ASD=atrial septal defect; AVR=aortic
valve replacement; CEP=Carpentier-Edwards PERIMOUNT; ICR=intra-cardiac repair; NSVT=non sustained ventricular tachy-
cardia; PA=pulmonary valve; PFO=patent foramen ovale; PM=pace maker; PVR=pulmonary valve replacement; RA=right
atrium; RV=right ventricle; RVEDVI=right ventricular end-diastolic volume index; RVOT=right ventricular outflow tract; TAP=
tricuspid annuloplasty; TV=tricuspid valve; TVP=tricuspid valve plasty; VF=ventricle fibrilation; VT=ventricular tachycardia
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Fig. 1 Cardiac catheterization-analysis of hemodynamic data

LVEF=left ventricular ejection fraction; LVEDP=left ventricular end-diastolic pressure; LVEDVI=left ventricular end-di-
astolic volume index; RVEDVI=right ventricular end-diastolic volume index; RVEF=right ventricular ejection fraction;

RVESVI=right ventricular end-systolic volume index
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Fig. 2 Changes in QRS dulation and NYHA
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Fig. 3 @ RVEDVI>160mL/m2 VS @ RVEDVI=160mL/m?

LVEDP=left ventricular end-diastolic pressure; LVEDVI= left ventricular end-diastolic volume index; LVEF=left ventricu-
lar ejection fraction; RVEDVI=right ventricular end-diastolic volume index; RVEF=right ventricular ejection fraction

7o, FAFEBNCEE U TR HIBANEEEE (cryoablation)
Zirolz.

AL D AR A5 00 5 ) 22 [ e S (right atrial
isthmus) 7% 15 ll, H=EED 3 (], G=iHES (right
ventricular outflow tract: RVOT), right side MAZE
MWaBIcHoTz. 3PMERICHELTED, 204
MOESI (atrial tachycardia: AT), 1 fIANDENY
T2 MY —PE4# (intaraatrial reentrant tachycardia:
IART) TH-o 7. 1HIEEDirmRTI Y ha—b

ARECH o 72, 23 o> o —)LRRICT
radiofrequency ablation &/ LANEERIGTHA L TV
5.

NTFHREARS: (Prosthetic valve failure: PVE) IC
Eo THEHIE & <, BB TIC T (re-PVR)
g UTEGIE 2 - 7z, 1 KBRS P,
KEWRFrERLIE 2 588 72728, PVR 1% 3 4EC Bentall
Fihiziro7z.

© 2018 Japanese Society of Pediatric Cardiology and Cardiac Surgery



194

Table 2 EPS Charactertics, mapping, and cryoablation date

No EPS Cryoablation Arrhythmia related event
1 VT RV (—)
2 AFL, VT RA Isthmus (—)
3 (—) (—) (—)
4 (—) (—) (—)
5 AF, VT RVOT and RA Isthmus (—)
6 AF RA MAZE AT (drug medication, ablation)
7 NI RVOT and RA Isthmus (—)
8 VT, VF, AVNRT IVC-TV Isthmus and RA Isthmus (—)
9 (—) (—) (—)
10 (—) (—) (—)
1 (—) (—) (—)
12 AFL RA MAZE and RA Isthmus (—)
13 AFL RA Isthmus (—)
14 AFL RA Isthmus (—)
15 AFL, AF RA MAZE, RA Isthmus AT (drug medication)
16 (—) RVOT (—)
17 NI (—) (—)
18 IART SVC-IVC, IVC-TV Isthumus (—)
19 VT, AFL IVC-TV Isthumus, RVOT (—)
20 AF RA MAZE IART (drug medication, ablation)
21 AFL IVC-TV Isthmus (—)
22 AF VT RV (—)
23 (—) —) (—)
24 NI IVC-TV Isthumus (—)
25 NSVT RV and RA Isthmus (—)
26 AFL RA Isthmus (—)
27 NI (—) (—)
28 NI RA Isthmus and RVOT (—)
29 VT, VF RA Isthmus and RVOT (—)
30 NI RA Isthmus (—)
31 NI RA Isthmus and TV-RA (—)
32 NI RA Isthmus (—)

AF=atrial fibrilation; AFL=atrial flutter; AT=atrial tachycardia; AVNRT=atrioventricluar nodal reentrant tachycardia; IART=
intaraatrial reentrant tachycardia; NI=not inducible; RA=right atrium; RV=right ventricle; RVOT=right ventricular outflow tract;
TV=tricuspid valve; VF=ventricle fibrilation; VT=vntricular tachycardia
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NiEh->7. RVEFEDWREBEL G-l REE LT,
RVEDVI & Ll L C RVESVI O #ENZ L -7 C
&, e o A 7 — 7 UM TR L C s 0 A
—ETRED ST ENFELTVEEEZIONS.
F 7z PVR BE D YR HY 32.3+11.3 7% (13~60 %),
ICR "5 PVR X TOHIEIAN 29.0210.3 4 (8~48 4F)
E R OSCHL L LR LT, EEh D ICR O HAR A
Eholzt eh b, GEOMHEIMET L TV znlRE
HEEZSNS.

Davlouros 5 ¥ 1c & % &, TOF fi#% D i A 85 {4l
ZHBPICMRITEZEEAZEDOE S 2T LIz L T
%, FEZEOWGEIEREAN S & AT ERREA S & AH BB R

BB ELARNTNVD., HGEILGRIC K 50 HREOEHE
WRRE NS T L TREBOIENER L ERINT
W%, F 7z Frigiola 5 19 12 k% &, PRMAT
% & THiMBEAEML, LVEDV W AT 5 & T
FEREOIGEREL UGB T 5 L ME L TW5. LAHL,
RVEDVI H3¥EFT U 7SERNIC FH % PVR DY R INKGRE
HREIESZNEHSH TR,

RVEDVI D ETT U 72 FER] Tld A DESRER A E A &
NAEETEZ2EODOEFEEI Liah-TzE G
NTHH ¥, RVEDVI=160mL/m’ % H7%ZIc Fifi %
o TVBHIRNEL UBRTE 1 DDFEELTY
%57 JEKSBEICEE LT & RVEDVI A — g Dk i
FABZ B &I ORSREN UGE Ui W ATREME R RRGES 5 72
&, LEEOF RO 1 DT&H % RVEDVI 160mL/
m’ & FHECHETTRE & FIARED 2 BEIC /0 TRGE L
7z. RVEDVI I il & b IcHERREN AL NI,
RVEFICBL Tl E BEARUEFRZIALNT
Mote. FOBREICHE U I RIARE LTt cOE
B EN o Th, EITHED 10 firh 4 511X RVEDVI
MEFEELUEWEER Aoz EOEEEICEIL T,
LVEF, LVEDVI &t/ it & FRE CH BRI Ah -
7z. LVEDP B U T ETTHE & R AR Tl - ik
DEERZIEHASNEh > Th, EITHEE FHEARED
%% LVEDP Z [tikd % &, A EICE WS
Bt RN LT3 A=EIEEIC X % RV-LV
interaction IC X O K EILEREICHENHENI T NS,
PVR &I NUGE T N T E I THED LVEDP
NEWE R %2 EE T % &, RVEDVIW T % &
PVR 217> T & i BHLRAED UE E N W ATHEMED
EZAbN%.

FIBIETIEH B E DD PS BHHERID 6 113 D,
pure PR DHDIRGEETIE /R T &1 study limitation
THOSHBOBETH 5.

KD RWIO PVR ZHERT 2 WME L HONZH Y,
FHIHIENZ { PVFIC K B re-PVR B3 Z . EJEIC
BlF 3 re-PVR Dz S5 &, HOHKEETE D
A WFEDRSEEIR R & 7o & SO AR 2 H g9 C
LEBEZBRENDD. [l ZEERET S EHEER
BOIEFEAL, EEIEROHEFF OB AN 5, RVEDV
160 mL/m* BT E LT L EZ5N5.

AEPRIGIEICEI L Cld, TOFTigE&HIc BT %
PVR M VT DSR2 2 % & DG " %, EPSIC
O T —FIVT7 T L— 3y, NEIREBEOER)
MDRHEETN TS 7 YT b B ATz
bR, #iniAEARD A HEIC b S 3 E IR T EPS
211> THH, i cryoablation Zffid 5 & TR
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G IRGE 2 1S S T, O RIS > =52
Fili, DREYIFRZHLE LI AFLOY 7Y T
FU—=DZ {HEREN, cryoablation IZ K > THfif&A
TR DM E N7z,

PRIC K B A 0AEIHETT L THHEIERTRIBT 5
TENZL, BN BEIRHBISPHIERICZ > TS T
ezt 5 WEB & D a < IRNRIITH B, JERNZRYZZ0
PEREIR 72 & 72 aic, A& 217> T PVR 2/
A9 ENH D, TOF i EMICH Tz 5 follow up
EEMMI OB S R E, OEXG EDOIHMIEIR
HZITV, HEIZIGCTMRL DAL T—T ViR E
OREREIED  ENEREEZEZS.

=R
ma =]

TOF #ii%iabAIc 3513 % PRICHKT B PVR 1344
MOESEIRERE S G DR H - 7.

TR T VK S ICEMN R 7 + a—%217
W, AODEREIZE B A A, EOERERER O BLSN D
RVEDVI 160 mL/m? §ii#% & {5F2I1C Filie 2 Mt 9
BT ENZELUEEEZLNS.

FladtER
AL, BRSNS O ZLA.
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