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CASE REPORT

3AMEHA AOPTA/IbHOTO K/NAMAHA Y NALUUEHTA
C IKCTPAAHATOMUYECKUMW AOPTA/IbHbIMU
U NOAKNHYNUYHbIMU LLUYHTAMHU

BEBEP P.1, KAJTEIIKE I'.2, BEJbII X.1, MAPTEHC C.1, PYKOCYEB A.!

1 Omoenenue kapouoxupypeuu, Kapedpa cepoeuno-cocyducmoii xupypeuu,
2 [lenmp 6podHcOeHHbIX U KAGNAHHBIX NOPOKOE cepouya y 83pocavix, Yuueepcumemckas kaunuka Mouncmepa,

Mrwucmep, Tepmanus

B cmamoe npedcmasnen kaunuueckuii cayuai nayuenma 62 1em ¢ GHAMHE30M YCHEUH020 AHAMOMUYECK020
npomesuposanus KoapKmauyuu aopmol 8 15-1emuem o3pacme, a makaice IKCMPAAHAMOMUUECK 020 ULYHIMUPO-
B8aHUA OM 80CX005U4e20 0OMOeaa aopmel K Hucxodsauiemy (pasmep npomesa 20 Mm) u 3KCmMpaaHamomu4ecKozo
WYHMUPOBAHUSA 80CX005Uell aopmbl K A€ol NOOKAUYUYHOU apmepuu (pasmep wynma 10 mm) 6 eozpacme
49 aem. C meuenuem epemeHu y Hauieeo NAUUEHMa CMAIU NPOABAAMbC CUMRIMOMbL cmeHo3a aopmabl. Tlpu
axokapduoepaguu obHapy’cer 08YCMEOPHaAMblil KAANAH A0OPMbl CO CIMEH030M MANCeA0U CMeneHU U cpeOHUM
epaduenmom daeaenus 65 um pm. cm. Hecmomps Ha 8biCOKUL pUCK XUpypeuuecko2o 6Meuamenscmea, 6ui10
8bINOAHEHO OMKPbIMOE 3amMeujeHue KAanana npu noOKAI0YeHUU annapama UcKycCmeeHH020 KpogoodpaujeHus
neped pecmepHomomueil ¢ 00HOBPEMEHHOU KaHIOAAYUeld NOOMblueyHOU U 6e0peHHOoll apmepuil no npu4uHe
npepearHoil Hucxodauweil aopmel. Tlocaeonepayuonnulii nepuod npomexan 6e3 0CA0HCHeHU.

Karouegvie caosa: xkoapkmayus, 3amMeHa aopmanbHo20 KAANAKHA, IKCMPAAHAMOMUHECKOe WYHMUPOBAHUEe

om 8ocxo0auell aopmol K HUCX00sujell, 83pocvle.

BBELEHUE

Ha momo xoapkranmum aopTel (KA) mpuxomurtcs
5—8% BCex BpOXIEHHBIX IIOPOKOB CepAlia C PUCKOM
pecTeHO3a U 00pa3oBaHMEM aHEBPU3M B OTHAIICHHOM
Iepuoae Mocje XUPYPTUIeCKON PeKOHCTPYKIINU WA
GammoHHOM aHTuomacTuku [1, 2]. [MogcunTtaHo, 4To
IBYCTBOPYATHI aOpTalbHBIN KjIallaH BCTpeYaeTCs
B 20—85% Ttakux ciydaeB. I1ogo0OHBIE COCTOSTHUS HE-
PEIKO CUMTAIOTCS IBYMS «3JI0BEIINMHU COYIaCTHUKAMM
¥ TJIaBHBIMHA BUHOBHUKAMU OTHOU pacIIpOCTPaHEHHOMN
IIpOoOJIEMBI», a UMEHHO TeHEpaIM30BaHHOM apTepHO-
matun [3]. Kpome toro, y 30—40% mnanmeHTOB C IIpo-
Te3UPOBAaHMEM KOApKTAllMA B aHAMHeE3¢ ITPONCXOIUT
peuunuB KA nimn o6pazoBaHue aHEBPU3M, UTO TpeOyeT
MOBTOPHOT'O BMeIllaTeIbCcTBa [4].

Blalock 1 Park mpe oy nepBoe XUpyprudecKoe
mpoTte3npoBaHue B 1944 r., onncaB MIYHTUPOBaHME
OT JICBOU MOIKITIOUNYHOM apTeprHU K aopTe It obxona
MecTa cyxXeHnsI. OTHOSTAITHBIN TOCTYI C ITyHTHAPOBA-
HUEM OT BOCXOMSIIEH aopThl K HUCXOMSIIEH BIICPBEIC
ormmcaH R. Vijayander, et al. B 1980 1. [5]. DTa MeTOmMKA
00BEeIUHSICT 3aMEIIIeHIE a0PTATLHOTO KJIaIlTaHa ¢ 00X0I-

HBIM IIIYHTOM OT BOCXOZSIIIEH aOPThI K peTpOKaparaib-
Holt Hucxoxsamei aopre. B 2001 r. H.M. Conolly, et al.
OomnMCcaId CXOOHBIN 3aJHUKN AOCTYN ¢ MOoaupUKaIein
TAHHOM TEXHUKH [6].

Knnunveckwnii cnyyaii

B Hawen ctatbe npeacTaBneH KIMHUYECKUN
cny4yam 62-neTHero naumeHTa, KoTopomy B BO3pacTe
15 neT 6bIN10 BbINOMIHEHO YCNELLHOE aHAaTOMUYECKOE
npotesnpoBaHne KA B YHUBEPCUTETCKOM KIUHUKE
MioHcTepa.

o aToro, B 49 neT, nauMeHT y>xe nocTynas B HalLl
LieHTP Mo NoBoay 60MbLLO aHEBPU3MbI HUCXOAALLEN
aopThl 1 NEBOW NOAKMTIOHYNYHOM apTepun. AHeBpr3mMa
Oblna BbIABEHA CMyYaiHO NpW NPOBEAEHMM KOMMbIO-
TepHow Tomorpadun (KT) nocne nMpon3BOACTBEH-
HOW TpaBMbl BCNEACTBME MAAEHUA CO CTPEMSHKMN.
Oxokapamorpamma (OxoKI') nokasana HopMasbHYo
dYHKLMIO NEBOro »Xenyao4ka, 6€3 KOHLEHTPUYECKON
rmnepTpodun. B pesynstate mepBMYHOro nccne-
LOBaHWA 3anofo3peHo, YTO aopTanbHbI KnanaH
MOXKEeT ObITb ABYCTBOP4YaTbIM, TakXe MpUCYTCTBOBA-
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na peryprutaumsa HebonbLLOK cTeneHn. Peuunavea
aopTanbHOrO CTeHo3a He BbifBNeHo. MNauneHTa
HanpaBWnM Ha XMpyprudeckoe nevervie. BoibpaH
XUPYPrU4ecKnin OCTyN Yepes3 CPEeAnHHYIO CTEepHO-
TOMUIO C BKCTPaaHaTOMUYECKUM LLIYHTMPOBAHNEM
OT BOCXOAsLEero oTAena aopThl K HUCXOAALLEMY
(pasmep LyHTa 20 MM) 1 3KCTPaaHaTOMUYECKOE LLIyH-

K COOTBETCTBYIOLLIE OKONOKNanaHHoOm peryprura-
L nocne npouenypsl TMAK. VY Hawero nauyveHTa
He OTMEYEHO COMYTCTBYIOLLMX 3a001EBAHNIA, OH Oblin
Mosof, noaxoamn oU3MYecKn 1 UMen nokasaTenb
no wkane EuroSCORE <10%. Ha ocHoBaHun 3TOro
TpaHcannkanbHoe TpaHCKaTeTeEpHOe 3aMelleHune
aopTanbHOro KnanaHa paccMaTprBanoch B Ka4eCTBe

TUPOBaHVE BOCXOAALLIEN a0PThl K JIEBOW
NOAKKYNYHON apTepum (pasMep LyHTa
10 mmM). Hano)keH aHacToMO3 Kak Mexay
BOCXOOALLMM, Tak U HUCXOOALMM OTae-
7IOM aopTbl U NOOKIMIOYNYHON apTepuen
B YCNOBUAX UCKYCCTBEHHOIO KPOBOOO-
palleHna Ha paboTatollem cepaue n c
4aCTU4YHbIM NepexxaTnem aopTol. [poTes,
COEAMHAOLLNA BOCXOALLYIO a0pPTy C HU-
CXOfsLLen, yCTaHOBEH BOKPYr NpaBoro
Kpaa cepdua, cnepenm HWKHEN nosiown
BEHbI M aHACTOMO3MPOBAH K HUCXOOSALLIEN
aopTe Yepes OTBEPCTUE B 3aHEM NINCTKE
nepvkapaa. lNocneonepaynoHHbI Nepu-
Of NpoTekan rmaako, 6€3 0CNoXKHEHUI.
[MaumMeHT Haxoduncya B XxopoLuem
COCTOSAHUM B TeYeHre NpuMepHo 13 ner.
B Bo3pacTte 62 neT y Hero pasBuinCh
KITMHUYECKME CUMNTOMbI CTEHO3a a0pThl,

KOTOPbIE NPOSIBNANNCH B BUOE YCTANOCTH
(ocob6eHHO Mpu NOBbILLEHHOW aKTUB-
HOCTW), dpmnamyeckas Harpyska conpo-
BOoXOanachb ofbllikon. Ha 3OxoKI™ 6bin

b

BbISIBMIEH ABYCTBOPYaThIN aopTanbHbIN
KnanaH cO CTEHO30M TSPKENOWN CTEeMneHn
N CPEAHUM FrPaANeHTOM AaBNEHNs 65 MM
pPT. CT. TpaaMUMOHHOE 3aMeLLIEHNe Kna-
naHa 4Yepes CpearHHYIO CTepHOTOMUIO,
B CBA3W C MpeablayLiMMK onepaumsmu,
ObI10 aCCoOUNNPOBAHO C BbICOKUM WK
HeOoMyCTUMbIM XMPYPIrMYECKMM PUCKOM,
rnaBHbIM 06pa3oM B BMAE OOLLMPHOrO
KPOBOTEYEHMS, CBA3AHHOro C onepawu-
OHHOWN TPaBMOW, U CNOXHOCTbIO KaHIo-
NAUMKM aopTbl U ee Nepexatund. [1oaTomy
M3Ha4vanbHO N1aHMPOBaNOCh BbINOMHNTb
TpaHcanukanbHytlo TpaHCKaTeTepHYo
MMMONaHTaumMio aopTanbHOro KnanaHa
(TWAK). MaureHTy npoBenn pasnuyHble
npouenypbl ANA onpeaeneHns ero npu-
rogHocTh ans TUAK (KT, aHrmnorpadoms
1 IxoKTI). MNMony4eHHble pedynsTarhl Obim
npenocTaBneHbl Ha 06CY)KAEHWNE MYrb-
TUOVUCLUUNNUHAPHOW CEPAEYHON KOMaH-
ne. o oueHKe cneumanucToB, KOMbLO
KnanaHa npenensHo 6onbLLIOro pasMepa
(29-30 MM B cpefiHeM, NpomM3BOAHas Nno-
wanb — 28,5-30 MM), 4TO MOITIO MPUBECTU
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Puc. 1. kcTpaTopakanbHoe noaknodeHne AUK y naumenta (A) U cxemaTuyHoe ne-
pexatue LyHToB (B): 1 - 3KCTpaaHaTOMUYECKMil a0PTaNbHbIN LLYHT, 2 - BOCXOAALLAA
aopTa, 3 - NOAKNIOUYUYHbIN LLYHT

Puc. 2. KomnblotepHas ToMorpagua cepaua (A) v uHTpaonepaumonHbIi sua (B) skeT-
PaaHaTOMIUYECKOrO 1 MOAKMOYNYHOIO LLYHTOB: @ - 3KCTPAaHATOMUYECKII a0pTabHbIN
LUYHT, b - NpepBaHHas rpyaHas aopta, C - NOAKMIYUYHBIN LLYHT
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Puc. 3. HTpaonepaunoHHbIi BUA ABYCTBOPYATOr0 aopTanbHOro
KnanaHa: a - 9KCTpaaHaTOMUYECKMIA aopTabHbIit LLYHT, b - noa-
KIHOYMYHDBIN WYHT

0O0CHOBaHHOIO BapMaHTa, a He Kak xMpyprmuyeckas
npouenypa Belibopa.

OOHako, HECMOTPS Ha BbICOKUIA PUCK XMPYPru-
4EeCKOro BMeLLllaTenbCcTBa, CBA3aHHbIM C MOBTOPHOM
onepauven, Mbl PeLLUV BbIMNOSHUTL OTKPLITOE 3a-
MellleHne knanaHa. llaumeHTta renapuHuanposanm
1 MOAroTOBWUV ANS NOOKMIOYEHNS annapara UCKYCCT-
BEHHOro kKpoBoobpallieHus (AVIK) ¢ ncnonb3oBaHNeM
Kak MpaBoi NOAMbILLIEYHON, TaK 1 NpaBo 6egpeHHON
apTepuit Ona apTepuanbHON KaHoNAUMM 1 Npason
6edpeHHO BEHbI ANA BEHO3HOW KaHoNAUMM nepes
NPOBEAEHMEM CPEOMHHOM CTEPHOTOMUM (purC. 1).

Mbl BbIMNOMHWUAM MOBTOPHYIO CTEPHOTOMUIO MPU
NOMOLLM BUOPALMOHHOW MAbI ANSt CHYDKEHNST pUCKa
paspbiBa HU3NEXaLLUMX CTPYKTYP. [locne ocBoboxae-
HUA OOLLMPHBIX KapanonepukapamanbHbiX aaresun
ObiNn BbigeneHbl ABa aopTanbHbIX rpadta (puc. 2).
YcTaHoBNEH KateTep AN OpeHa)ka NIEBOro XXenynoY-
Ka. 3atem HanoXeH 32XKWM Ha BOCXOOALLYIO aopTy
N NPON3BELEHa Nepepeska Mexxay AByMS BCTaBKaMu
rpadota 13 naBcaHa. BeipaxeHHoe anucnnactnyeckoe
nepepoXaeHne OABYyCTBOPYATOro knanaHa 6bi1o
NCCEYEHO U 3aMEeHEeHO MeXaHU4YeCKMM KnanaHom
BO M36exaHue NoBTOPHOKW onepaumm (puc. 3).

AOPTOTOMUYECKOE OTBEPCTUE 3aKPLITO Mepukap-
OVanbHOM 3annaron B MeCTe HEKOPOHaPHOWM CTBOPKM
aopTanbHoro kKnanaHa. lNaumeHrta otknoYmnm ot AVIK

6e3 OCNoXHeHWN. Bpema NCKyCCTBEHHOM BEHTUA-
UMW NErKUX MOCNE XUPYPrum CcoCcTaBnno 8 4acos,
a MPOAOMKUTENBHOCTL NPebblBaHNSA B OTAENEHUM
WHTEHCUBHOM Tepanun — 2 OHA. [locneonepaumoH-
HOe Te4yeHue ObINo B OCHOBHOM MafkWM, OAHAKO
BO3HMKNA HEOOXOAMMOCTb KaTeETEPHOW abnaumm Tpe-
netaHus npencepaui. Nepepn BoINMMCKOM Ha 15 CyTku
OKI” nokasana cuHycoBbIn puTM. IXOKI™ noareepamna
HOpManbHy0 DYHKLMIO KnanaHa ¢ TPaHCNpPOTE3HbIMU
rpagveHTamm B guanasoHe 4na 3Toro Tuna npoTes-
HOro KnanaHa (cpefgHuii rpagmeHT — 9 MM pT. CT.,
MakCUMarnbHbIi rpaameHTt — 18 mm pT. cT.). Kpome
Toro, KT-aHrnorpadousi nokasana HopMasbHylO nNpo-
XOAMMOCTb 060X SKCTPaaHATOMUYECKMX LLIYHTOB.

OBCYXIEHUE

B HacTosiee BpeMst OTMEYaeTC HEYKJIOHHBIN POCT
YaCTOTHI TO3JHETO PAa3BUTHUS OCIOXHEHUN BO B3PO-
CJIOM BO3pacTe IMocje BMEIAaTeIbCTB MO MOBOAY
KOApKTalluu B paHHEM JAeTcTBe. HekoTophle U3 HUX
CBSI3aHBI ¢ IEPBOHAYATILHON omepanneit (pekoapKra-
s, aHEeBpU3Ma), a IPYTUe — C ACCOLIMUPOBAHHBIMU
NaTOJOTUSIMU, TAKUMHU KaK ABYCTBOPYATBINA aOpTallb-
HbIl ki1amaH. [Ipu mOATOCPOYHOM AUCTIAHCEPHOM
HaOJOJeHUN TTpUMepHO 0KoJio 11% malueHToB HY-
XKIAIOTCS B TOBTOPHOM OINEpaluu, TIIaBHBIM 00pa3oM
BCJIEICTBHE ABYCTBOPYATOTO aOPTAJBHOTO KJIalaHa
[7, 8]. YacToTa OOBI3ZBECTBICHUS NBYCTBOPUYATOTO
A0PTANILHOTO KJIallaHa CTAHOBUTCS 00Jiee pacnpocTpa-
HEHHOM, HAYMHAs C YETBEPTOTO NECATUIETUS XXU3HMU,
U 3HAYE€HWE MOpOKa aOPTAJbHOTO KJallaHa YBEJIUYU-
BaeTcs B ciaydasx couetaHusi KA u nBycTBOpYaToro
A0OPTAJILHOTO KJIallaHa MO CPABHEHUIO C U30JIUPOBAH-
HBIM IBYCTBOPYATHIM KJ1ariaHoM [9].

HecMoTps Ha TEXHUYECKYIO CIOXHOCTb, MBI TIpEN-
CTaBUJIY CJIy4yail yCENIHOTO XUPYyPTUYECKOTO JOCTYIA
yepe3 CTePHOTOMUIO JJISI 3aMEILEHUST TBYCTBOPYATOTO
A0pTaJIbHOTO KiamnaHa y nauueHTta ¢ KA B aHaMmHese,
KOTOpasi moTpeboBaga BHIMOJIHEHUE ABYX ONEpaluil.
3aMmenieHrne aopTabHOTO KJIallaHa OCYIIECTBISIETCS
B OCHOBHOM BO BPE€MS$ YCTAHOBKM SKCTpaaHATOMUYE-
CKOTO IITYHTAa, U, HACKOJIBKO HaM U3BECTHO, B TOCTYITHOU
JINTEepaType elle He ObLIO ONMMCAHUS MOJOOHOTO CTyYas.
Ilo HamiemMy MHEHUIO, TIaBHYIO MPOOJIEMY, & UMEHHO
moBpexaeHue rpacdra, MOXHO M30eXaTh YCTAHOBKOM
AWK 1o pecTepHOTOMUU C OMHOBPEMEHHOMN KaHIOJS-
1IMe MOIMBIIIEYHON U OeIPEHHOU apTepuil B cilyyae
TMEPEPBAHHON HUCXOISLUEH aOPTHI.

Konghauxm unmepecoé omcymcmeyem.
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AORTIC VALVE REPLACEMENT IN A PATIENT WITH
EXTRA-ANATOMIC AORTIC AND SUBCLAVIAN BYPASSES

RALUCA WEBER!, GERRIT KALESCHKE?, HENRYK WELP!,
SVEN MARTENS!, ANDREAS RUKOSUJEW!

! Division of Cardiac Surgery, Department of Cardiothoracic Surgery, University Hospital Muenster,
2 Adult Congenital and Valvular Heart Disease Center, University Hospital Muenster, Muenster, Germany

The patient was 62-year-old male who successfully underwent an anatomic repair of aortic coarctation at the
age of 15 and an extra-anatomic ascending aorta- to-descending aorta bypass (graft size 20 mm) and an extra-
anatomic ascending aorta to the left subclavian artery bypass (graft size 10 mm) at the age of 49. As he grew older
he started presenting clinical symptoms of aortic stenosis. The echocardiogram showed a bicuspid aortic valve
with severe stenosis and a mean gradient of 65 mm Hg. Despite the high surgical risk, we decided to perform an
open valve replacement with installing the CPB prior to re-sternotomy with a simultaneous cannulation of the
axillary and femoral arteries by reason of interrupted descending aorta. The postoperative course was uneventful.

Key words: coarctation, aortic valve replacement, extra-anatomic ascending aorta- to-descending aorta

bypass, adults.

INTRODUCTION

Coarctation of the aorta (CoA) accounts for 5—8%
of all congenital heart defects with the risk of restenosis
and late aneurysm formation after surgical reconstruction
or balloon angioplasty [1, 2].

Bicuspid aortic valve is estimated to occurin 20—85%
of these cases. These two conditions are often regarded
as “two villain parts of a diffuse problem”, namely
the generalized arteriopathy [3]. In addition, up
to 30—40% of patients with previous coarctation repair
have recoarctation or aneurysm formation and require
reintervention [4].

Blalock and Park proposed the first surgical repair
in 1944, describing a bypass from the left subclavian
artery to the aorta to circumvent the area of narrowing.
The single-stage approach with ascending-to-descending
aorta bypass was originally described by Vijayanagar
in 1980 [5]. This technique combined aortic valve
replacement with a bypass graft from the ascending
aorta to the retrocardiac descending aorta. In 2001,
Conolly, et al. described a similar posterior approach
with modification to the technique [6].

Clinical case
We report the case of a 62-year-old male patient
who successfully underwent an anatomic repair
of aortic coarctation in our hospital at the age of 15.
At the age of 49 the patient was readmitted to our
center for the second time with a large aneurysm of the
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descending aorta and of the left subclavian artery.
The diagnosis of the aneurysm was accidentally made
via computer tomography following an occupational
thoracic injury after a ladder fall. The echocardiogram
showed normal left ventricular function without
concentric hypertrophy. There were hints that
the aortic valve may be bicuspid and a small degree
of regurgitation was also present. A recurrence of the
aortic stenosis could not be found. The patient was
referred to surgical treatment. A surgical approach
through median sternotomy with an extra-anatomic
ascending aorta- to-descending aorta bypass (graft
size 20 mm) and an extra-anatomic ascending aorta
to the left subclavian artery bypass (graft size 10 mm)
was proposed. The graft anastomosis with both
ascending and descending aorta and subclavian
artery were made on-pump with beating heart
technique and partial aortic clamping. The graft
connecting the ascending with the descending aorta
was routed around the right side of the heart, anterior
to the inferior vena cava, and was anastomosed to the
descending aorta through an opening in the posterior
pericardium. The postoperative course was uneventful.

The patient remained in good condition for about
13 years. At the age of 62 he started presenting
clinical symptoms of aortic stenosis such as
fatigue, especially during times of increased activity
and shortness of breath, especially during exertion.
The echocardiogram showed a bicuspid aortic valve
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with severe stenosis and a mean gradient of 65 mm
Hg. Due to the previous operations there were some
concerns that a conventional valve replacement
via median sternotomy would involve high or
prohibitive surgical risks, mainly extensive bleeding
by graft injury and complex aortic cannulation
and clamping. Therefore, a transapical transcatheter
aortic valve implantation (TAVI) was

ablation of an atrial flutter needed to be performed.
Prior to discharge on postoperative day 15 the ECG
showed a sinus rhythm. The echocardiography
confirmed a normal valve function with transprosthetic
gradients within range for this type of prosthetic valve
(mean gradient 9 mm Hg, max gradient 18 mm Hg).
Furthermore, a computer tomographic angiography

discussed. The patient underwent various
procedures to determine the TAVI-
eligibility (computed tomography (CT),
angiogram, and echocardiogram) and the
results were presented and discussed
in a multidisciplinary heart team.
The assessment of the valve annulus
showed a marginal large annulus size
(29-30 mm mean, 28.5-30 mm area
derived) which could lead to a relevant
paravalvular regurgitation following after
a TAVI procedure. Our patient presented
no additional comorbidities, was young
and physically fit and had a EuroScore
<10%. Therefore, the transapical
transcatheter aortic valve replacement
was seen as a valid option but not as
the surgical procedure of choice.
Despite the high surgical risk
associated with a redo, we decided
to perform an open valve replacement.
The patient was heparinized and prepared

for cardio-pulmonary bypass (CPB) using
both the right axillary and right femoral
arteries for arterial cannulation and the
right femoral vein for venous cannulation
prior to the median sternotomy (Fig. 1).
We performed the redo sternotomy using
an oscillating saw to limit the risk of tearing
underlying structures. After an extensive
cardio-pericardial adhesions liberation
the two aortic grafts were exposed (Fig.
2). A left ventricular vent was placed.
The ascending aorta was then cross
clamped and incised between the two
Dacron graft insertions. The severely
dysplastic bicuspid aortic valve was
excised and replaced with a mechanical
valve in order to avoid recurrent re-
operation (Fig. 3). The aortotomy was
closed using a pericardial patch at the
site of the non-coronary cusp of the aortic
valve. The patient was weaned from CPB
without any difficulties. The ventilation time
after the surgery was eight hours and the
ICU-stay 2 days. The postoperative
course was mainly uneventful, a catheter

Fig. 1. Extrathoracic connection of the ECC to the patient (A) and the clamping of the
bypasses (B) schematically (1= extra-anatomic aortic bypass; 2 = ascending aorta;
3 = subclavian bypass)

Fig. 2. Cardiac computed tomography (A) and intraoperative view (B) of the extra-
anatomic and subclavian bypasses (a = extra-anatomic aortic bypass; b = interrupted
thoracic aorta; ¢ = subclavian bypass)
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Fig. 3. Intraoperative view of the bicuspid aortic valve (a = extra-
anatomic aortic bypass; b = subclavian bypass)

showed a normal graft patency of the two extra-
anatomic bypasses.

DISCUSSION

Currently we are increasingly facing late onset
of complications in adulthood after interventions
for coarctation in early childhood. Some of these are
related to the initial operation (recoarctation, aneurysm)
and some to associated pathologies such as bicuspid
aortic valve. In long-term follow-up approximately 11%
of patients require reoperation, mainly due to bicuspid
aortic valve [7, 8]. Calcifications of the bicuspid aortic
valve becomes more common from the fourth decade
and the significance of the aortic valve disease increases
in cases of both aortic coarctation and bicuspid aortic
valve compared to isolated bicuspid valve [9].

Despite the technical challenge, we presented
a successful surgical approach via sternotomy to replace
abicuspid aortic valve in a patient with a history of aortic
coarctation, which required two previous surgeries.
The aortic valve replacement is performed mostly
during the insertion of extra-anatomic bypass and to our

best knowledge, another similar case has not yet been
described in the literature. In our opinion, the main
difficulty, graft injury, can be avoided while installing
the CPB prior to re-sternotomy with a simultaneous
cannulation of the axillary and femoral arteries in the
case of interrupted descending aorta.

Conflict of interest: none declared.
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