RE Double sewing ring technique & AW /-4E#FFRICEL D
AEIRES B RN (Bio-Bentall F17) DA
MEC R Rl /A ok gk
k5 B RKe ZHl e ISt
e N Tt
E 5

RENIR SR PEIRIE B TR R BB RS b L PR ERE S EE 2 556, A2 7o KB IR AR E 047 (Bio-
Bentall F+4l7) 2479 #%, $& 4 1320114F X Y Double sewing ring technique Z3E A LT 5. FOFHE & lREICO W
THET 5. W5I1320014E12 8 5 52015410 F TL2HEfT L 72 Bio-Bentall 43961 9 % Double sewing ring technique
V722200, ELEROSTLR, BUEAS16A, BFAMHE 5 6.

Bio-Bentall i 1R T O KEYIR 77 & 30405 @ N T %2 F 72 AR Y & @t B IR FH RO KR & %179 F
MTH5B., NTLHREL - IR & LT EATRER % CIB L KBRS 2 Fith, s 1 2 > FRICERS & AT
DH A R PET 5.

Double sewing ring technique ® 5% /R$. ALMEOHRKHEZ O DXL THI &S L2, 5lEH LA ALTMmE
DFENLHRORIEEZREETH. BEBIEIOLY LTV ALMEZTTICRTAS, ALIME PN & L7z f0 Tl
WATMEZ S mm FED LYKo TEE Lo ZREXES. TN L > TERFIIHTHRSESFWAIREL 2D
HOAwIZIEHNATHROS 7 (NLRZREET 25 AR EETEHSS) CTlas S rWATIENES L0 TH
WA S ORMATE DHE LT 25,

ML AP IERNIE 561 (22.7%). FEMTHIZELC 2 L. SEWEISRIARM 2 1B VTR TSR L. BRI 2 L.

FEER L AR A A S o I & B0 2 AR & A S 2 5 2 LAY RE T4 5 Double sewing ring technique % J v

72 Bio-Bentall Bl O BEIZRIFTH - 7-.

% — 17— I ! Bio-Bentall, double sewing ring technique

, R A

AT % 72 KEDIR ZE 5B & 6487 (Bio-Bentall)
(&, KEPIRFERILRAE 2 A 5 mEled L < IIPiEeEs
BN 72 B A EEN TS 55, KA
PO OMIMT » M a =V IZHEET L 2 e LIEL
EHEY E SN b, NLIMER KM OFEICEL T
i, LD EVIEMEIR T - 72 F S I THE S
NTWD 05, e B IbmEROE S & FHOBI
P - fAEVEICIEE L, Arbertini 5 2%t L T4 Double
sewing ring technique® #20114EF 8 H X DEA L Tw»
B. TOFAM G E FMBAEIZ OV THET 5.

Double sewing ring technique % F\ 7z 44K F 12

12y 2 KBIRIEEESA (Bio-Bentall F4) o ik

MRETE

20014E12 4 %2 520154E10 A & CTUEClitifT L 72 KB
IR 50 18 Al (X 518461 (B C 7 i A7 Ak 5 & e 4 14,
Bentall F4770) Z @ 9 bAMEKF % H72vhH W % Bio-
Bentall F47133961 T, #EIIE AT~ b L AELKF %
> T Full-root # THEAT L T 7225, 20114F 8 H LA
% X 1) Double sewing ring technique % i\ 724tz 12
ZH L7 (4x226). “PIERTLR (48—80i%), Hik
9%. firAl NYHA 448 DL E o EAEFIE 2 6.
BRI EEOREIRAFHABEASE (AR) 131741.
PR B S MEL36], WERRYE 0 6], SR IMAE 1 61,
TEEIIREEZE 1 BII2ER 7278, Marfan SEMEFEIZFEO 7
o7z GETFAIII7H0C, KT KBIIREE LRI R AE
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1660, YMEEEEIREE (FEAE AR 21F9) 251 #l.
DT A3 5 81T, KENR T EIRAMT (AVR) %O
FERILRA2 B, AVR+ AT REVIRE 1% O FEE L
KA1 6, AVR 2O EATRENRESEDS 1 61, 2%
KENIRFFEE (3 5 EATREVIRE 1% O ZEER LR AT 1
BITH -7z, BERETFMTIE 7 HIHE T L, wEIR YA X
A T4 160, IS 361, X 4 X FAif 2 61, &
SR REIIRERSMT 1 B CTH - 72, T HEREILAEE
PR R EAA£63mm (44 —80mm) , /= 2 Ui R EAE41mm

(28—63mm), ZE=ZEIHEZ62% (30—79%), KEIIR
i RPE54mm (40—70mm), EATKEIIR R A4S
mm (33—72mm) T&H o 7.

FiTDEE

Bio-Bentall F4fiiX, ORI % H v 72 KEHIR 7 &
PO N T % v 72 FATRENIR O R ) &Gt
IR OFED FATKEIRO KUY G 2179 Tl Th
5. ZOBIITF O NTINE O AN E RS % FE L
72T & AT (Valved conduit) Z1ER L7212,
AT REIIR O A T &Rl & B IR Al 2475 2
ETFEMOBEZE XD FED|ESNTVRDE Y,
&4 Dy 5 Double sewing ring technique & fE D
T, AT EALIMEOERICBWTRL 5.

Double sewing ring technique % i \»7-Bio-Bentall
FAHCIE, 5 ALOMREL - fER e LT R RE)
MRz 605 L KENRF 2 i, Ao 42 v 7ikicE
o e NTMEDOH A A& Ed 5. ALMmEiTe b
DO RKENIRIEE D fR5 % 4% L 7= Valsalva {if) & A LI

(Gelweave Valsalva; Sulzer Vasctek, Renfrewshire,
Scotland) (1 — i) %@ 525, D A X EIR
TRAERFOH A A5 3mm 7 v 7 L7z D% EIR
T 5.

FAF & NLIE OVERFIRIX, £ 7 collar & M-IEH
AHZANLMEOHFRK GO Y XL Tl & L7 (K
1—ii, iii) &, 51&M L ALEDHKE N LHD
A EGEST A (K2 —1, ii). #AEHRIEDL<
DRLTWAALIMEZICICEYT (M3) 2%, ALM
BN S N0 TN A LMEA 5 mm (2 &0
CYORo T EE Lo REX1ES (K4). HEK
BRFIRIC~ Y b L AREETHUF725% % collar D HAK
M@ LR SR, R 2 5e s 5.

DF)HORWICHE SE LR TEIICR A
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(iI)—(IVAIRFZAIMENERICEWNT
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@) (ii)
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/
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-
=

3 MALEAIRE#AIOLEARNICINMHAT 352,
collar E TONEICRT
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Skirt

Collar AIREGDREE T 1 >

""" FIREIED S 1 >

Collarls ZE#f ik 3

M4 £HAFAOTASMMEAILEIr DY R->TZ
BEhRETHS. RMICEAEESNTWVWBER
HFOWEET M > 3HPRAMEHRDOZ 1 > L) EA
BT 3

WAHTEWY 7 (NLARZEET 5 AICHES R 2T
53) TR, MOEDPWATMEHET LI LIZLD
O FHARFETE 5.

HIEI &%, K5 IRIC D P 7 B R AR G
 NLMAE Bk - AEBIRONEIZY) & Lk
BEZ4T) . RBEICATIMEORKMNA 2 WET 5.

#w R

FATHE ] - ARSME BRI R - OEIRRE R X e h

2666347 + 136365 - 104£205> Td - 72, JE it )
i I O AR 1 1 4782 +623ml T dH o 7z, HE IMLIE

B1Z 561 (22.7%) Td - 72. WL 122 H - 72,
WM Z 1 B 72A5, HIMESAL IS KR &
HRCHER D S O TIZED > 72, o> 1112 B
flig5\2 & % PGS = R0 72,

R CPAOBIZIM 2 45) 12w BTl
AOTWRV, BRMFE & CIERIEIC X 5 A0
FERN LA - ALMEEG D BOTW i,

z =

Bentall T 47 1319684F Bentall 5°12 & » TH K &
M, KEIIR I L RAE (203 % KBRS E i & L
THES. E N 7243 T 4. Bentall Tl 0 52 13 A%
LA ML= FALMEOHMAGDLEIZLZMATH
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T OTREDS AR F I X ) HAR R MATEIRE 2 15 5
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WZBWTHEHLTWA,
KEVIRFBALIRRE (25 A EIRIC BV T, B4R
HOKENR I % ifr LIRS ER 217 ) FiEs i S h
TV HOIFOMEIR, F#6, OHERE, KBk
FRHSEARSIEDEREE, & k4 RRELZEELAD
FRAF DT RE T H D DA RET A LENHAH. I FE
T#HE SN T 5 Bentall Filitk o mEHIc B 54
2 - BRATRERORBEPRFTH LN &p
5, URTIIACHIRAAD HWEE L B 5 REFNIIxT L
Tlid Bentall Fifiz BIRL TBY, ZD ) He5HL L
D E i E 2% L Cld Bio-Bentall Til7 % 45 — 3R & L
TWh.

KEPIRILERE A DO FELL, W AERH L% W 22 12 ]

T2, V)T =TT 5 LRELBDELT
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ML EpFHEN, INETHRE oMo
K WREPHEY SN TE .

Double sewing ring technique 1£20074F Arbertini
LARHE LT 5,

Bentall A7 (2 ALY & o Wi o]k & LT,
MW EERIZ S S ICHRFIR L EBMT 2HMET S H 5
W, B4 DFLEETIE Double sewing ring technique %
HW7BE 2 O &9 B IFHZ MR 7% < T H HiE
Wy &R oo LI S T2 wT RE T, ATVl R R o0 Jid e
DHRECTH o7z, TOEMEE LT, PHRAMEIZHB W
TEPIC Lz collar D[ &~y FLARERIZL -
THEHL ESs 24 mo [H] 12232 M v FR)R
Lo THRAHD 7 4 v 7T ¥ 7D LT 52 ETLY
FWIRIMRN RSO NENH EEZTWD, kB, 4
M DFK A ORRETlE, FER O L IFFREI O
BWE Do 720, i - RIS ETEO I TEEL T
HZEIZENS T,

ZFN LD Double sewing ring technique OF) & &
LCiE, OFMFHE2sY 7T, BHREIEV. @
fEMEF TR & DOEETA OW 6, AROFIERIZA
TIRDPNE L 2O T, KENRFERHONLTHOH
7 LIRS O N TSl & O 25  BEf 2 1% T
R TMPEITTED, Lol &b EIT5
ns.

HARF % i 97 % Bio-Bentall FAif OF] > —2 &
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LC, PR B PUB R SAE T H )
WA DM FERAE S & 5 A PHESS A% BT X 5 B’
BB, —FTHERFORENSIL T HEL 7
% . Bio-Bentall i 2 O AR FPREREA 2 IIxT L THF
Mz T %G, HROFETIIANLRZT 2 ERT S
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BOW, KR oM R TIEANTIIE & A THF oA
AYNEESH AN TR T 2L HETH 5.
nh, BEHOF T arE LTRY T — 7 VIRE)
Ik & feqfr (TAVD™ S # 2 515 7%, Bio-Bentall 4t
BOREBEASIIWT S TAVIZ I 2. SN2 F
BTl <, 4BOMEVHFI-NLS.
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MU L B FMEAEITHE NS DD TH - 72
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Outcomes of aortic root replacement with a bioprosthetic valve
(Bio-Bentall procedure) by the double sewing ring technique

Tomonori SHIRASAKA, Taisuke NAKAYAMA, Tatsuo MOTOKI,
Atsushi KURUSHIMA, Takashi OTANI, Yoshiaki FUKUMURA

Division of Cardiovascular Surgery, Tokushima Red Cross Hospital

When patients with annuloaortic ectasia are of an advanced age or intolerant to anticoagulant therapy, aortic
root replacement with a bioprosthetic valve (Bio-Bentall procedure) is performed. To enhance the performance of
this procedure, we introduced the double sewing ring technique in 2011. The surgical process and outcomes of
the procedure, performed employing this technique, are reported herein. Of 39 patients who underwent the Bio-
Bentall procedure between December 2001 and October 2015, 22 were operated on by the double sewing ring tech-
nique. The mean age was 71 years. There were 16 men. In 5 patients, the procedure was performed as a
reoperation.

The Bio-Bentall procedure is an operation involving (1) aortic valve replacement with a bioprosthetic valve, (2)
proximal anastomosis with a blood vessel prosthesis, (3) coronary angioplasty, and (4) peripheral anastomosis.
With cardiopulmonary bypass and an arrested heart, the ascending aorta is incised, and the aortic valve is re-
sected. After the ring has been measured, the sizes of the bioprosthetic valve and the blood vessel prosthesis
are determined.

The process of the double sewing ring technique can be described as follows. After the proximal end of the blood
vessel prosthesis is flipped over and pulled out, the pulled-out end is sutured to the base of the bioprosthetic valve.
When the flipped portion of the blood vessel prosthesis is returned to its original state after suturing, the proxi-
mal end is pulled with the valve into the prosthesis by approximately 5 mm to form a double-layered portion un-
der the valve. This process keeps the bioprosthetic valve separated from the ring in the patient. Because the ring
is attached to the soft blood vessel prosthesis instead of the hard cuff (the part which is threaded with a suture
to fix the bioprosthetic valve) of the bioprosthetic valve, it is easier to control bleeding from the proximal end.

Results : Intraoperative blood transfusion was unnecessary in 5 patients (22.7%). There were no deaths
during the perioperative period. During a mean follow-up period of 2 years, none of the patients died. None of
the patients required reoperation.

Conclusion : Favorable outcomes were achieved by the Bio-Bentall procedure employing the double sewing ring

technique, which prevented bleeding from the proximal anastomosis and reduced operative time.
Key words : Bio-Bentall, double sewing ring technique, proximal anastomosis
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