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To review the recent circumstances for surgical pulmonary valve replacement (PVR) in the United Kingdom, we
summarized the clinical data from three different levels: 1) statistics in the National Database, 2) experience at a
major adult congenital heart center, and 3) experience of a surgeon at the institution.

1) The number of patients who underwent PVR markedly increased during the last decade, and the sum total
was 25% of the 7,028 surgical cases with adult congenital heart disease that were registered in the database.

2) The institution had 393 patients of PVR, including 242 with repaired tetralogy of Fallot and 78 after pulmo-
nary stenosis relief. For the valves, a bioprosthesis was used in 227 patients, a homograft was used in 133, and a
conduit bearing a bioprosthesis in 33.

3) The surgeon preferred to use a bioprosthesis in 109 of his 117 patients. The pre-PVR cardiothoracic ratio
was smaller in 31 patients in whom the pulmonary valvular hinge had been preserved (p=0.009) than in those
who had a trans-annular incision. Concomitantly with PVR, a tricuspid valve procedure was performed in 29
patients, surgical anti-arrhythmic procedure in 13, and an enlargement of the proximal right/left pulmonary
artery in 11. The PVR maneuver was performed with a beating heart in 88 patients. Femoral cannulation was
required in 8. Two patients died early due to severe right heart failure or sudden ventricular arrhythmia. In the
longer term follow-up, no further deaths were noted. Two patients required re-operation. A degree of scoliosis
was observed in 30 patients.

This review illustrates the current status of PVR practice in the UK.

REOMBIRAER (PVR) DOFLK%, 1) National database (2000 4ELIKE), 2) —DoD T Eifiizk (2004
ELIRE), 3) — A Consultant Surgeon, O 3 EXFEOBE A ST 5.

1) &5t 7,028 HlO NSRRI DEEBTMHFID S5 B 25% A PVR (1 LR 98%) T, B 10 HMIC
EHE L.

2) PVR % 393 ffllCfitifr, “F¥I32+120%. 7 7 a—PuiEsEmitg Q4 0) X CHBhREAE O MRER
Fifitz (7841 MEELHETH >z (FINFETH1.6%). PVRICHH L7zFrid, LIkFT 227 f,
homograft 7% 133 #I], ‘LA EEE 33 i TH -7z,

3) 117 FIDOR NI PVR FID 5 5 109 FID LA, JEATEERIC B TRBIRARMREE N TV
31 B TR YIBARIEGNC LA THTRL O ZB LI N E W E DY - 72 (p=0.009). R & LT,
ZRAFH 296, HWEPURRIRILE 13 61, £ - ARfBRELA IR Z 11 Bt L7z, 88 I T
WFOAE FIC PVR 217 o 2. SHITIIABEIR — 2 L—a v &iTof. 2HIAREIEE (GaEs
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BU3FMaEO—DE LT, EFEIHEML T
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1. National database
2000 & 4 ALK, SEANTOT X T O TITE

Table 1

base Statistics for Congenital Heart Surgery

fili&, Central Cardiac Audit Database (CCAD) iC &
DEEREN, ZTOHROEMHFESMHEINS XS EW
MNCRENS R 2 L THREINS. D5 B,
S RPERAIR DTG & ATRTERIC DWW T, Society for
Cardiothoracic Surgery in Great Britain and Ireland
& British Congenital Cardiac Association & f&f§ L T
National Institute for Cardiovascular Outcomes Re-
search (NICOR) IC &K D RNEIN TS, Thid,
INH#EEE © & % Healthcare Commission D = 74
LB HBTENTES Y,

D55, PVRATEMNNE U THERE NISER
DTF—Z2%E L, REOBmZHECT 5.

The institutions in the United Kingdom and Ireland that have been registered at the National Data-

Number of patients

Institution
Adolescent/Adult (over 16 years old) Paediatric
Royal Brompton Hospital 123 416
Leeds General Infirmary 91 380
Bristol Children’s Hospital 90 294
Evelina Children’s Hospital 80 430
Southampton General Hospital 78 300
Freeman Hospital 71 245
Glenfield Hospital 56 236
Royal Victoria Hospital 22 49
Harley Street Clinic 21 168
Great Ormond Street Hospital 15 701
Birmingham Childrens Hospital 11 496
Alder Hey Hospital 7 390
Royal Hospital For Sick Children 2 276
Our Lady’s Hospital For Sick Children — 332
Golden Jubilee Hospital 143 —
Queen Elizabeth Hospital Edgbaston 127 —
Manchester Royal Infirmary 99 —
University College Hospital 82 —
John Radcliffe Hospital 25 1
Liverpool Heart And Chest Hospital 23 —
Northern General Hospital 16 —
University Hospital Of Wales 10 —
St. George's Hospital 7 —
King’s College Hospital 2 —

Hammersmith Hospital

1

The figures indicated the number of patients who underwent congenital heart surgery, either in childhood (under 16 years of

age) or adolescence/adulthood in the fiscal year 2013.
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Fig. 1

year

Changes in the numbers of surgical pulmonary valve replacements as well as those with trans-cath-

eter pulmonary valve implantation in the United Kingdom based on the published statistics from the

Central Cardiac Audit

2. —DODEEMRICHVT DR

2013 EDKf T NICOR IC AR E N TV B KM
DR 2 S Y « 7 A )VT Y FOffiagD 5 5,
Royal Brompton Hospital (&R ABI « /NI & &1
5 EENiRD—DTH% (Table 1). MR HBIT %
2004 4F 1 HLAEED PVR SEFIIC DU THERIER 72 4
Al - TS B,

3. —A® Consultant Surgeon D#%E&

Royal Brompton Hospital IZl&, 3 AD ALK
DEEFAR 249 % Consultant Surgeons 2 %.
G0 2004 4 1 AL DIERID 5 B, — A D Con-
sultant Surgeon HWEER L 7z PVR JEFIDILIRZ R g
5.

7w R

National database
2000 4 4 A5 2013 4F 3 H £ TOMIC, #8251 7,028
B DN R OBEETF G (16 1%L ) DR
Nz, TD55, 1,747 B 25%) M PVR TH- 7.
i 30 HIE S CAEA7 1,725 01« SETC 18 1 CRRBH 4
B, JBEFER 99.8%, 30 HAETFH 99.0%), itk 1 4ERE
FUCHAFE 1,516 i + SETC 31 6 CREH 200 5], B BRR
88.6%, 14 FEAAFE 98.0%). HAMD PVR DIEFIEL
&, K 10 FRTEM LU (Fig. 1.

[ARF O/ NRHALLET OO PVR 135851 616 BT, 30 H
7R 97.7%, 1 FEETFHR 95.8% TH - Tz, JEHIELD
I, BRABZ ¥ TR0,

1.

TR 8 A 7 — T VIR A4 i O FERI A,
L TANRINTFR O ZNZEE L TW0iawy (Fig. D.
R NIA DR 71 7 — 7 )V PVR & K851 220 51, itk
30 HIFsUCAAF 218 5l « 5ETC 1 61 CRBA 1 i, EEF
#99.5%, 30 HAEMER 99.5%), itk 1 FERE S THAAE
174 5 - SEC 4 6 CASBH 42 6, BEF% 80.9%, 14F
HAER97.8%) THole. NRATORAT—F IV
) PVR IZF85H 40 I, TNETDE T A 1 F1%HF
FTHEHRBEEENTOERWLD, BEFRIZ 67.5%
ERREETHo Tz,
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2. —DOOXEMRICHTBME

20044 1 AM 5 2014 4 8 HE TORIIC, 1,356
DENFERMEOEERICHT 2 FiliidEfrEh, 205
B0 393 4 (29%) TPVR Z1T- 7. FiHERI,
16~19 & 54 i, 20~29 i A 133 ], 30~39 K H
101 {31, 40~49 % 73 #l, 50~59 % 21 f4], 60~69 /%
10 51, 70 LA b 1, 2 32.2211.7 K.

5 5 12 flE Wl EIME VIR T T, RO MBIk
FWiFE (PR 561 QAN L=EHERE (VSD), 1
BlcOEHRRKRIE (ASD) Z&60), SeRMEDMBR
Wezg (PS) 54, 77 a—pusg (ToF) ffliEhiRE#4
DIEEICEE L7z PVR AV 1§, VSD 1< BesE U 72 Al B 1
DRIRR (E) Ik B PRV 1IBITH 7. TODIE
JEB (347%) &, MHAABIEDNMD THET, 478
B gl U, DAREDH1Hi4% 48 HHICHELC L.

fthod 5 i, FHEREYIRIC X % Tl TH % H Bk
IS B e lE X 7 b o TR T, PR4 ] (ASD
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1E181%, HEETRKRIE (AVSD) E1E%, MK
ihitg, —IFIERANE, 25 1410, PS1#I (VSD ffitk)
Tholz. FECHNIIRL.

0 D 376 Bl FEEYIREIC X 2 IBIARS AL EAE
fIT, ToF (&1G1k#%, 242 %), PS (78 i, FrYIBd
H BT FRERE K, ASD & 0f 13§l - VSD A if
11 Bz 5Es) MDEBERARFETH -7 (Table 2).
D55, 64l (ToF &% 5 6, MBIk UIGHT%
1 i) A PVR #fif% 2~20 ((F¥37) HHICFEC LTz (F
MIFECR 1.6%, FifilkiF i 30~50 (40+8) 7%).

393 il PVRICfi H U 7= i@l A&, B4k 227
i, homograft /% 133 i, A4k 84 33 i TH >
7z.

PVR L[ABFD T & LT, KBRATHZIT- 7%
DIF 18 i, fEIEFRTHED 8 ], Z DO /TH 2 B TH -
fo. —74, FIRAC =R D 2 WOIGE I 217>
7D 57 HITH > Tz, i - iR R T 2 fi
frLzoid 26 .

3. _LEEmEsRD—A®D Consultant Surgeon D#ZER
2004 £ 5 /5 2014 4 8 H X TORIC, 117 il
A PVR 2175 7. 79 73 ToF 1818 fit%, 27 il
MY PS fRBRS%, 2 BIASH K MEA =i (DORV) &
181%, 4610 Ross Filitg, 5H1IMBIARS IS 2
FATILEDRWERI TH - 7. 2D 55 76T, /%

Table 2 Previous repairs performed in patients
who underwent pulmonary valve re-
placement at the Royal Brompton Hos-
pital between January 2004 and August

2014
Previous repair carried out Number of patients
ToF 242
PS isolated b4
with ASD 13
with VSD 11
Ross procedure 14
Complex heart lesions
Rastelli procedure for TGA 10
ToF+pulmonary atresia 8
Double outlet right ventricle 8
Arterial switch for TGA 6
Absent pulmonary valve syndrome 3
Atrioventricular septal defect+ToF 3
Atrioventricular septal defect+PS 2
Truncus arteriosus 2

ToF: Tetralogy of Fallot, PS: pulmonary stenosis, ASD: atri-
al septal defect, VSD: ventricular septal defect, TGA: trans-
position of the great arteries.

BRNRBRSBFEME £31E F45

FTFAfIC 31 T homograft 5% RV-PA conduit & U CH
WHERNTWED, BAT7—7)VIN PVR DS & Lk
hoiz. ZOMBE, conduit DFEROEA: (3 4],
WA T BBk EEd % EkRte Q 6D, Z
U TSR LA O LRSI 9 2 TR O B
" QD Th-otk.

PVRIZ (&, 109 #il T4 & F+, 5B T homograft,
3EITHEARMNZTEE ZH V. ZRAICHT ZH
Re T, 27 BT Z, 2 B CHEiffziT-
Te. iz, £dH B0 MEE A E O LRI Bl 7z
11 N Hifs U7z, 405 N macro-re-entry IC X9 2
cryo-ablation 7% 8 flic, A= HIERE IR D LETEA
BRI S 2 AR REIRLE 2 3 i, Z Dty
% 2 B fififr Uz,

PVR THii&, 88 HliCHBWVT.OMAE Rictro 7z (&
NG BRBE ] 39~244 (97+39) 43). fthd 29 5l T X
32~158 (79+41) 77 O KBREWT - OfF 1k 21T >
7o (ARHMVEEREE 52~278 (138%59) 47). KBEHRIE
WL, 7 HIAEDROFEIRETR O, 8 HlH
residual ASD/VSD I 19" % BASHULE D=8, 5D D
14 BT EZ A EE LaWETE /M Sk
DAY vV M 2REETI—0D/)NT )VT X M TRD
el THS. WRITHREIRE, ALRNDKIEE
AN K BIERIZERTH > T-.

FaE EYIBICER L, 8 I CRMEEINR =2 L — 3
VT, WINEBEAN TR VENEINAETT T,
KIRFIRTE H1%, Gore Tex A LI ZuHIWIA& LT
ALIMEISEME AT S LT, ikl RO/
17z a3 U7z,

R=ARA—=H—HZ AP, T TIHRTICEENT
WTIEFIA 5 61, fraiic AS EiFRE R 2 H 2 VI 1T
JEDREET Oy 722 i N TH D EFHEAYIC PVR &
[EIRELC VRN Z AR 21T > Fo DY 3 il Fi Z AR
FREhes (ICD) &, T TIMmfic RSNty
TeREBIN 1451 (ToF AE1E 1% D 18 mIEH, PVR iy
BICRRIE L7zDh 4] (ToF &181#it% 32 7%, DORV
% 22 %, DORV ffit% « ARHGHET T L—2 3 v
% 37 ik, AZEYUIBADIRW PSRRI 46 1%).

Fitz R WIFE % ToF 1814114 PVR @ 2 il #% 55
UTe. 42 MBNE, 7 8L Eo.oEME) (A
Mo, a0 EIEDN 22~24mmHg, k%A
BETH 25~30mmHg & & EDOHLARIC K DilitE
3HHEICEE. KEIRN SIV—YRYEVFICEB R
i3> 8— kXA by Ro—LhYEREE LICHE
Tz 50 BRI, 10 ELL EOEYE Af T,
FEOHZNEARTH - . MiniOAEEE 20~
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23mmHg, PVR #%MIEIC I 10~15mmHg. %
SRR IC #88 U, #hrf% 1 H H IS AN TP e
Bi, it 4 HEHIC—MISHANR > 72 A, itk 6, 8 H
HIC— 9 D5 ML D self-terminating /0> % 48 Ik
(VT) short run #3877z, itk o HH (EBHEH)
@ multi-disciplinary meeting IZ TH#D ICD i ZA
HIE CHHARBEHTE) LT, &TAM, £D
BH (LMEH) IC sustained VI T b, #RETE
FIFEC L.

CNXTOET A, HRECERW. HFRzEL
7z 2 f5l. PVR {5 aplastic anaemia 5 ¥ DT
DNTWT 3B IEGNE, FARFPERDEC D, Il
% 11 /1 AT homograft 2 W T PVR 2175 7z.
Ebstein malformation Z &f L TV 7z 58 i 20BN,
FRRIEIC K B EMSRRER DR INCEEC D, it
2 4F 8 /1 H I 72 -V T PVR ZfitifT L /2.
PVRED 11 7—7T NEEHIIECNETD E T 7300,

Wit L > b7 > 5 E B, PVRA AT OO K 58
(CTR) 1&552%5.6%C, hifgicIid#T/hE <7&5H
M (53.2+5.7%, p=0.019) Md - 7. ffifiod CTR
DWW, S TEEMc B TR EFE S N
TWENESIMIZDNTHAB L, FENTWT
Ju—"7" (PS gt 27 il 21 il K U7 7 b — &%
76 Bl 10 ) Tik 52.6=4.8% K L, FlmbIBL
DY I—T Tl 56.3%5.6% (p=0.009) TH-7z.

11760, BEONZEZ 1661, P52z 106,
Harrington rod 72 %9 % & SN2 % 4 BlICil& 7z,
BRI K BRI v > b Filidd 5 W IFBINREFASH T
MOBHEND > 7=DIF 13 BT, 2D 5 bMEZR
IRUVIERIAS 10 1] (HIZE72 U 87 Bilh 14%), R DIE
B3 (16 BIFF 19%) TH O, BN PELE - @&
O 14 BT MBI FHR OBAE X > Te T &b,
{2 & AT & ORSEIGH S Tah - Tz

z £

FRUER S, A PVR %O Tl alhE B k1,
EFROBLIND DI IR B TH % L FFTE 5.
Wi OMREMNBEIC DV TIX, AB/TA—Z2—DW
Y DDERESAL LTEENL G O
MO HENGEERMNS S K, HENICIES PVR
DEFICONWT, HZEBREOBLSN SHERNGERE
BHD O, EHEMLOIMEEEET X S OfS EAM% R
BIMICET 28D THEV T e bisiEn V3.
WL > B2 Y BB FODIEREL & U S kb T i
THEMEIY748HED S &, PVRINRICEIN 7Rl
NHBDTERNCT &IE, SHOFENSE R THRN

2.

PVRODX A IV FICDOVWTIE, ERFERNS,
N3ETATHY, SBOMENILETHS >,
PVRICKZREEZ IO ZLG[EHT YD, HBH
PVR7Z L CHELEENMITE UGRWERSICWHDREL T
LES Db b0l L, FORHIIC Bk
FEREZ A ZRNE L VI ERND . HENCIE, 7
I LTk DG D EFEREREOBLNN B 16 Al T
@ PVR ZFEMIMICH#E Litksd K 5 &9 2/ NGB &
£ 10, JiE CCADIZ/RE NS K D IC 2007 LA
k% 50 i,/ 4= LL o PVRIEFIE A GEER S N T2 D
X, ZoLEEREETEOEEZONS. FHE
WL RD L, HREOREENNEL K5 THAS
TELRAZHBETES O 0T, RHT—TIVE
FPEBROER LR E, SBOBERORBICHINGT 5T
LIS %, AR PVR % Tt kD 4 ik s
FROIEBNC R 8% 57— )L PVR & ZRBIIHIC H
DI BEEICHVT S, $47— 7 )UK PVR AHITE,
M 40 PELL FREEDIRINTH % DB, 58, A -
NI E BITHINL T BERIRH S, Z5 Lk
EXEy7RiaRtld, 2 OB AGE O 2B RS L
A SSHNDON BT, FIZXENANSDEET A
DEFFIISCTRTEINZIEEN KO Z A0, 1B
B 1ETOBBHERN 80BIELEWVIEHEZ>TY
ZLHEENS.

RIS, #77— T VR PVR DMAEHER T4 &
o> TL % &, Ik H % IE homograft 2 W 7z
SR PVR X, ZOZYMEZIET T LIichs. dlk
FOMBEMHBMN10ENS 1I5FELT B L, TORIC
¥HT—TIVINPVR Z# DR T & T, HFMiMA
& 204, 304K, HEIVIEFETHIETNEDEEVEE
HD®ZRICESE S EMNATRENME LNEWV. £ 5
o, BEWFRZ VT2 PVR O B h B Y% E RS
ENTVS 2 8, BFX ADEJERE L TZ OB
WA T 20 E 5 MIIEFIDOERICK DL T,
PR E RGN TR REETCERNT—T
VBRI ENH R 5 T b, FICHEETIREE S A
MHDT—7 7 ) VRIS 2Fihmnc &, z
EZGbE5 L, ERRICK ZHE PVR &5EY) 7%
BEINEF A 5. A4S & LT homograft 2 9 %
h, BEREARERIRT 20, AREOHS L F
FERICOD > TED, ENERZENERICK DIPUE
ENBHIF TS, 5 Royal Brompton Hospital
DIEBED S £ DM K 51, homograft Z24f A TH
WANRHE L AR 23R e U T2 ARIEIC
Ms. A, AT > 7 X 2D 7sihE

© 2015 Japanese Society of Pediatric Cardiology and Cardiac Surgery



210

NS KB A= - MiBiRE ST ORER, FRRNZRES
T—TIVFEEZRGET 5 DT, BEI A SO
IR EERPFM TR EORENEDN R NUE, homograft
R E T 5 T &1k, homograft &, FEAMN
o AT L, ZOBRORAT—TIVIREIC
WY B, LU RTH D L, FllZETd
B IHEIRNDO DR ZENZ T ENH D, TDY;
B, BRI TREA T — T VIR OIS/ &
WrEN2MEMICH . ZNLINS, homograft ##45 D
TeDITHZBDIINDOYIF, et DE RPN
& % homograft DEDOANG—EOREL HB. &5
I, BRSO A S FHEZEGR S S BRI 2
U TR E%EE X homograft ik & 725 DT, FRD
NEREFIRMNE O KRB0 ICR 5N H 5. —F
T, homograft DXV v M, MATHIEMICENTHY
%t (HEEApTRETOIIVF—HKZN
W) THB. i, JeATFM T TIC homograft 7Y
AOENTOWIGEEICE, HEOEBRE NS BNTT
MMTHFAL LT VEVSFREH 5. FERIC
homograft ZZ L TE 1 HEHZ 5 TROFEEEF X
20ME LR,
FREAEAFIC K D PVRICEEL T, Sefr il Tk
RENTAZRREED S RGN T T, TN
BND BYEICE, Bl A0 d 2 YIF#RE
ZREE LRV, TNEKRERN2IREICH 2 HEIC
EoTEAY Y FEEZ L. T TIHATEERICBY
T, IHLDLFICHREYRZRE H> THBIERE
D5 7m L, ZNDNEROFOKIMATH % & KT
%. TIWDZIC PVR DG & R B FEFINZ DM E
LA7EW. 1980~1990 £ERBHIC H A THIIC i &
NIAATE « BITBIIRI 7R 7 7 0 —PusisE ' off
BEENZOMMEDERRLMNRTHS. EFETENVE
72iC, HBWEEFICE > TX S L sk rinik s
A BENHRET ZIKD TN —T 655 10 ©
&M, ARTORRMEDD % ERZH5EDHIIER
ARGRICT BMS. L TAD—AT, SATEETmIC
BT, BRSNS ISR E NTOIER
b, Dieh 5 TIEHN PVR OBEISHIPI & TN T3
T ehbhrote. MERFERDET L THEES R
BRMEREES M E SN, IMBIRARG - A=JE
I & Vo e FINFRERO AL S, (EEEOME)
IRAROFES, MMERST, MEREED > 75147 >~
AWV, ARG E, MAGENICEAENS b
DEEZEZZDONEYETHS 5. MBS 2R L7
MHEE VST, MEDOPVRZHITFZ T EMNTES &
FRS AW, MEL > M7 Y EE OO T, Al
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FRFAEIRFOREN T DI MR I NS DIFHE
ARTIEHEND, EhiRAERRLT « BRI I 2
RNk TERZIZEDLDO TRV EE
Z5B.

[hBIRFRIC B U 7 RTINS IRIE I, 2R
RIIHAREWETEETHAS W, YHEROK
B ClEZnE @ BEE Tl b o7z (393 fiilrh 26
B, 6.6%). THuciF, BXUEILOIEAFRIZED, PVR
Wi TORNT—T VT T L—avicEhl b
L ZEONMCELSENE LNV, ICDICD
WX, DEMAREIRIC X 3 2REDERRIED IR &
HBHTE B0 EEIZ ABREIOHIC EEVREBRA S
5T D5, SHISICEDMLE XA VT A
K LTV BELNH B EEZS.

PVR iz, DB RICITo D ES MEiEmDH
L TATHD. DRINZERT BB AN SIMFE L
WA, Y, RIEADNEFR RS2 LT ADRIC
EALUGEICE, MREAEIREOHEE RS IHES
Sl X IAREED D B T EZIFICH U TEM RN
BhARbARV. BEEII— L KBIREBRY Mk
D, ELRNOKIEREAN TN EEEZA—TF 5T
IR, HDR—ICA T, WO THEBLICKH)
IRUEWT T & 242 LTI T HIHFETHS. £
Uz i — OB 2 HIT, HICKBINRERT -
M2 FIC PVR Zif19 % 7 IV—ThH5DE 5 7%
T3,

(IS DBEEE DS LR RN T &%, BN AR
HTH 5. AREMIEEDS ZREFITIE, HikkiEC
52 2%, OV CEIERIICE 2 28EIch
HETZ20END . SEHNICIE, TRRHAN DA
RN DFEDHEZ IS DOV TRE S 2R EE 4T
2.

#& G

JEEIC I 5 PVR OREig &, Z 0D 5 B D F Eiffiag
BT BIRMZE M LTz, 3 BRBED L)V THEISRT %
TrIc&ky, BRBOREET, —HIcBVTEMAN
THEIRERE T, PVR OBRAIIRLUT:.
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