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Combined Full Median Sternotomy with Left Thoracotomy Approach
for Recoarctation of the Aorta Associated with Aortic Regurgitation
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A 12 years-old boy was identified with coarctation of the aorta and ventricular septal defect at birth. He received
extended aortic arch anastomosis for the coarctation of the aorta at the age of 1 month. He required a treatment
with balloon angioplasty postoperatively for recurrent coarctation twice. On the other hand, recurrent coarc-
tation subsequently occurred and severe aortic valve regurgitation also emerged. The recurrent coarctation
developed to a minimum diameter of 5mm and a pressure gradient of 50 mmHg across a total length of 4cm
of stenotic lesion by close examination at the age of 11 years. Moreover, severe aortic valve regurgitation was
found. He had descending thoracic aortic replacement, aortic valve replacement, and ventricular septal defect
closure through combined median sternotomy and left antero-lateral thoracotomy, taking considering factors
such as anticipated severe adhesion around the aorta, secured establishment of selective cerebral perfusion and
facilitated intracardiac repair. The postoperatively, the pressure gradient between the upper and lower limbs
was diminished. Although catheter intervention and extraanatomical bypass have been variably reported for
patients with recurrent coarctation, these procedures leave specific concerns in the late term. On the other hand,
combined median sternotomy and left antero-lateral thoracotomy could facilitate the intracardiac repair and
allow us to complete a highly curative procedure conforming anatomical repair of coarctation at the expense of
seemingly excessive invasiveness.
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KERAE#E (coarctation, CoA) EIGHTTZ D=k
APHEE UTRIIIRZ=AEUAL R REIROD A5k
ERREIRETE K, KIIRKESEN D D, RFICHE
T ADRBEZFEFNHA NS Y. S, CoA &
Btz O M7 KBRS 5 & T RENIRST BB 2
(aortic regurgitation, AR), {OEHIFFERIE (ventricular
septal defect, VSD) {<xf U T ErhYIRE & Aol /s
Bl C— T 72 it T U 7IEp 2 #E5R L 72D T,
W59 5.

R 125%, BN

E&F | ORI

BIERE . (KB E (—2.0SD), Hi{=WAREHF1ili

RERE : =75 V)L LA Vi 5mg/day

RERE © 161G 383, 2,600g, HRMTHA. HE
%, Mg, "kl 250, CoA, VSD LighiEh
7z. VSD DY A RiF/NEVizdiffise cn, &
% 1 AT 37 7 a—F1c X BRI Tk
KRENRSWIETEIC K B CoA IEEMAETTE Nz,
ZO%, UBUNERTTrn—n, %5 AR
IS EEARR O My Rk (£ 64mmHg) %
BTz, HHEIT A L LT balloon angioplasty (BAP)
MHEITE NIz, 3RS & FRBAI O FIRAZITH LT,
BAP Wit E Nz, 5RO AT —T IVHE T
10mmHg &P {fbE Lz, £z, 5migOTa—
BETEDERD AR 28D B K5Ik T ZDi%,
AT T REIIRIEAE & AR DHEIT RS, 12 KR
IHEE T, TMTREIRIAEET B LU AR 2388, F
i H A Ol E SRS R T & o Tz

ABRBFIRAE: & E 133cm, fk & 30kg, MR 105
ml/7y, M 4 bR 157/76 mmHg, /£ EBRY
157/75mmHg, 17 MY : 87/59mmHg, #%5ZMEEHERD
HIEE 98% (room air), FEMIERIC FHRZRRYD, HE
2 b, R 2 MRS otz Rl & B HEMEE 72
BEH U7z, MR EIRE CTh o T, PURICTEIEIR 7R <,
R el R TR o Te.

MEBL > b7 DEREE 55%, Mak7ZaL

DER FEFE, BRI E <, EREERRRS D

ARNRBERSBSFRIME £39F 15

. MO ETFRERAIRHEA L. WEEDYIHB K OLMRY 70— F 3R FRRENREVE DO
, ERISEIRIG T BEARIMEERZ #EL T E, RRIPAIMETR &V S BRI b REIRKEAE O iR DY &

MAEGEEE (ABD: 41 % 0.55, /& % 0.62
MRREMRR @ HIMEKE7,600/uL, NET LYV
i 14.5g/dL, If/MREC27.5 Fjul, 27 L7 F =l
0.54mg/dL, BNP 19.2 pg/mL

DI ERIRE « /o =BR R 67%, B2
FED AR @7 (Fig. 1. KERFFIIEER E 4
HRDHE S LTz “RFPIE o o, MR R L.
BRI R BRE 2 £ 5 2mm KD VSD Z 8 7z
(Fig. 2).

C(TRE 35 TR IIER O T REIRD S PeAs
iR, IMESmm, Z 5 EREIR LU
JCEE 4cm OPAEERD, Tk 0 RO KTk
P8 12mm ThH -7 (Fig. 3). FATREMNROILK
Fx <, ARARIENNTEIEERD RN - T
DEH T — T IVIRE | KBRS T Sellers III°D AR

Fig. 1 Echocardiography showed severe aortic
regurgitation

Fig. 2 Echocardiography showed perimembra-
nous ventricular septal defect
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Fig. 3 3D-CT revealed recoarctation at the proximal descending thoracic aorta

S te. FEE- FT REIRTE S 8mmHg 725 7z,
T RENRER TYIEAARMMNIC R/ME 5mm D4R
5cm I D7 B TATREINRIEAE 2388, Peasilnits T
D5 | EHREHEZ 50mmHg 725 7z,

DL ED S RIBIIIC & % CoA &1 Filitd D ks
(recoarctation, reCoA) LT AR, VSDIZxfL T,
M IER IR 7 7 a—F I R R A Ot E L,
ITRENRER:, KR ER:, L=RRRRAE Sy T
Bty 2[RI ftEA T L 72
Fil7 0 DI, 0 EEIT SIS BRSO AR
IR 2 28 L U 7e 7 R DO Wb B corkscrew
position & U7z, F& EIE M TRBIIRE R/ EHIC S
FTEB LD IR, HMmEE2{T>7z. LhL, 1l
ke B2 Ed % 2 Lx <, IR TOEFEX
A[RECH > 7z, W& ERYIR B KT IERYIFEICEIT %
& CAEHs 4 MRS M 217 - 7z, Al i el
M DOFBETHT T BT IS H T THIBE & DS DS
iR, AN HIEE Uz, BT RERE I, _EOKER
IR - TREIRAE M T A TLOMZRa8R U, £ RIREIR
RIfZzZEmUrz. A EMiEiRk 0 ESXY M2 AL
Te. Wi OMEIC THiOMAENIFFICEET, MK
FIIRIERT D R & Z 2 S, MO EHANMEER, &
TEBR S LD ERMICE B T L REE L, BEDHR 22 &
F TRz M Ui, ERLOIRZ RN O LW, D
iz GENcEE L, FiomaHEEzT>7/z. EfiET
T KBRS P ORI X IERICRE T, wiE T LA
KEMRSWIE O T MrRERIGEE OAEX O AN
HNCREE L Tnie. L8E TEIRD S PZEN R E N
B MR LNV E T FMREIRZ#EE L 7z, BITK
TR, EfTKEIIRYIBIIC CRIRILOB R A
ZiTe, IMEIERICHREYIRI L, VSD % ePTFE /8
FIT TS L7z, R IE R T, AKIbiEER
B, ARZYIFRL, HASHRESICT 199mm YA X

@ On-X* (CryolLife, Inc, GA, US.A.) ZKERs i
IS Uz, KRENRYIBIE 2B L 72D B, [higddh
Ik, fkafBiRZzZEN Lo A Th=a—LZHA
L, E#E T ERIE Y 5> 70, IR R
U7z REBREILE L, BRAEE O M1 KER7Z Y)
B, BIMU 7z, AL KEIREEALIZ IS A R ERRD R
Mo Tz, RO e MEIR L)L THEREEDKE)
fREE 1% YIEER 971 inclusion {12 T 16mm A LI
(Gelweave™® (Vascutek Ltd., Renfrewshire, UK)) 7%
ERELERHREA L, atmEfldE OEA R Y v T TR
BB iR LA S, R T YL R THEikiES
L. NLIEZ#Ek L, AERIEIEZ# T L. H
RNE KBRS/ NEZYIBAL, BAOEA R w7 T
S Z RS S K ol L, HikiiEs Uiz, Kk
Wiz febi U, SERIMOBERER 28 7 Ui, ANT00b0
Mo OBEIZA S 12> 7. Ic R LIz 00, B
g U CHERAERREICIRE Uiz, fhirp o & i 7R sk
JRJEWE 2 BUAL, eSS T 6 HLAT, i/ MR IR R
30 AL TdH - 7o, FAleR 12 Bff 59 77, A0l
IRFfE] 7 R[] 52 57, KB REE W IRR 1A 5 IRE ] 12 57, 3%
PRE o7 BERE RN 2 IR 46 70, RAPEEIEBRAS IR
il 46 7 TH -7z,
REREEDFIBPAR : DI W ENBENEZZED 27,
SHPERRHEDZE NP AERIIIR I, FHELIZ S Tl
Thote.

it HC e i TR M ERR K 211 > 728, %
D% OREEIE BT, KRR % & OB OHES
<, i3 HHICIRE, ke HHICERHBERSE
ZiRE, itk 21 HEICMANREE Lz, itk CT I
THRAEMIEANTMEICERE N, REIMEREN
7z (Fig. 4). %D ABI (345 FH% 127/74mmHg, /&
FB%123/71mmHg, 45 F % 116/65mmHg, /& | /K
120/66 mHg THffafIc LtNFRICSEDE SN, M7
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Fig. 4 3D-CT revealed resolved recoarctaion by
graft replacement

REMROPEAZIRERE N Tz

z £

CoA BEMIE AT KT B 1R% & LTI BAP,
MENAT > FHE, NERIEENRFS5N%. BAP
¥ CoA FFEIC KT BIGHMOE —EIRE K 5. K
LR D reCoA I LTHEMTH S LMEINT
W32V —HT, reCoA R IEH KBINREID/IL—
VHRRIC & B KBIREIE R OBandH s +Y. A7y
MAEBIE O THHEMREENTHD, K
3L EOFEFNT TS B kEIE Bifr th s L
WEEINTVE Y UL, T2 EOBZHR O/
I RBIRBE R IE R B, A 72 & Fo U TEf &
Ho, XEEZLEBEHKENRFT-ND. £z, reCoA
ICHfd % BAP/ AT > MaEENRIIEE D 2 BT
B A ELEER M2 15 ETZENETN82%, 96% T
HolLWIWENH B 7. BAP P ATV MAKHE
RIREETHHZIGELETH 5D, ERFAOGHHEY A
I EMET B L, AREFICBO TSRS E 27>
el 3N THBLEZS.

TMTREIRESLINZ ONERE ST 5 AERIIC BV
T, EOXSB7Ia—F=ir5 T ehEYTHBh
MERIDOFMCBIT 2 EEZ T THS. AEFITIIHE
FIC & % CoA E1ETIT DTz, reCoAICKHLTT
Tu—F9 B, MR Ta—F TFlizTT5 5
B, il & et & DA IC KA MEGEDY R 7 2%
LU NI R, £z, KRS B OFE D &
[ETHIBEC &R T 5 2 B DTz, KBRS H
FEE T D] BlE A R 73 355 5 VIR 70 Bl R 2 T N T
L7295 A T open proximal 2175729 2T, K#hlik
NIEED 5 SFRIN I 7 BERETR 21T 5 BN D B 1Y, AJE

ARNRBERSBSFRIME £39F 15

BITIE AR 207 L T D open proximal 129 % L0
TCRFED IR & 75 5. TS KBRS 5 T RER
DT TRARIERICEETH>Te. DD, Kl
IR = D00 7 Jaas I R TR 20 S kT T =
o fetzs, MBI X 27 T a—F TR
EITA G S TAlREEND 5. —/5C, M EH Y5
7 U —F T S HAEITIEARIEFNC B 5 N REIR
PASRA W ERBEIIR LNV E TRATED, EHRT T
O—FTEZIXTHET S LRI AAREEEZLN
Te. FESHE FEIIRE NA S ZEREIR L)L O M1 KE)
IR 7 7 a—F9 % =il e ybdicing,
Fil 7238 d 5 < LId/NRICH LTS O EiEE N
B\ Ta—FTHEM, KEFID XS HOmEEN
TESEGI D Fr 75 557, Jifi e [ 0D v FEE iy 0D 72 D LRI
DRI &K BT 711 —F IR R TN CoA JERIIC
BOWTEHMNAETEO—DERD AT

AIEBITE, FFWICHE S T RERO 58 [ 2
AT KD MBI HERE Uiz, ATEITFARRF O EAAA I &
D, MIREIIRAE OAE X O N, §iTIChEL
THO, MiZzaiFichiiaLTE, o0k gBrE RN A
#CTd > 7. Shinkawa 5 DL THE IEHYIFHTO
EREFIREERTIC X 2 EMEIRE DO A=A E DT
71— (right side median approach) 1< & » K#jii
S MITREIIRZ#RH L, PRAERZ YRR LIERY &9
B ENTVD Y. AERIOEEIE FREIRD
PR7AENY long segment IC KK X THILV TV A T28, A
FERIT DG EE LW &k U7z,

AJEFTIE VSD & ARZEEDHTED, LNEEZ
BHETIT o7z CoA EETTRD reCoA B L.ON
B8 72 29 ZIEBNC NS 5 — B O 2 IR D
TiE, FREZzERT 5 LikmORMNH 2 L EDb
N5, 2L, “WRThZ 51 U reCoA B8 72
FeAT UTdGE, SRlsb 7o X 5 IS RER = H O RS A
iJ% T open proximal ICH &% 72 2 R IRPIC BN T
AR D % 7o DI D RFE TR 72 RIS TEA T E R0
EWVWSREDDD. iz, BONEITOREE, 23
HOFIRGEE COMIM, mEA MTREIIRIAS 2 5%
I EICEBTOMED RS EIEEEIC X 2%A
OB RO R 2R S Y, REHE2HRE
YEHAREMD D -T2, 2D 2, ZHNFHiZIT9 1
Hlc>T, RMBDOABHRZET 2728, #ENIC
O TR YPRDMCBNTEAFTHS. TNHDH
ZRRBICEZ 2 L, —HHIEITE TRt 7> a >
D—DLEZS.
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N5. AEFTEERE MDY X7 IEENHFMZE
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IRV E WL, BT Adamkiewicz Bk D [F]E
R AL FIV R L F =V 7bEh > fe. ARER
TIIAIEERF 1L R T open distal {477 V2 & &
BB LZEEL, Kz 22 X TR EHRELR
AEICHE L7z, 51, MDBHATMEERE E LT,
MEFBIRR D & O _EAIEREORR 2R 2 T2dic,
FEBE FEIRD 5 O steal H5 72 TR 2 72 I 1
B NEREGT 2 AT Ui, £z, /NETHlEE IR
WHTREMED D O #fHRE DOV A7 2 E B L, i As
ATV R LF =P R@AEFTITDAEN o 7.

ARIZH L TOFMNAILSH 2> T, 19mm AT
2 O EBZEIR U . AERNIC B0V TG
Bk, 19mm AN LARIEEENLTHAEE (patient
prosthetic mismatch) FEZ T HWVWEDD, Thhb
DIREZER LIS IENMEC 3 ERE H%.
AFEFNI T OMET & LT, —HHGRIC & 2 BRI O
WD R E NI T2, FIEECRTRIER I 70
FICHEEI T e L. e, RERTHE
133cm E/METH D, 58 RNBZLX 2 EDD
HARNDEH EMAEICIT S B T R0 el L,
19mm DO NLFFTOFFEHZTT S HliZ L.

— WA 21T IcH 2D, AT RER- M T RE)
IR’ 73 A (extra-anatomical bypass) &% reCoA
BEEMOEREDNRADAHE S, NRBICENT
MG ENTVS Y. COHEDAY Y FELTRE
ER77O—F TFEMTS TENTE, FARFCHL
MEATHET, I ANTOMZHW IS KRER 173
AZTH5TEETES W, —/T, WA
B, 727 FDMENICHEINS  LICK DR
DR 7KBIED & PHEN I E TN TV 19, Fiz,
TRMBUCAE S NANRZAHNLMEDZEE, BXU,
DO FBEZE EZ2ER LT NEVWIT RV, 207k
¥, reCoA IZX}d % extra-anatomical bypass I& BAP
ZH—EIRE U, MEAR DR ERIC BV T
WIETHRETHS . £, HAIKESTHDE
BHBEFNZITDRINEE SR NAREEEZ S
&, DENICNANZAHANLMENS 5 T & IEHTF
KDY AT L2095, TNEDORZEET S L,
extra-anatomical bypass Z/NdHAICTTS T L I3EYT
37 <, AIEFIO &K 5 BRI AR A TE L WV S
R THETHDLEERS.

E
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reCoA I LT, MRRIZAMNEZ ATRE & § %
ERYIR B X CEMT R 7a—FIc &% ™7

R TS B 72 61T U 7E R 2 #%BR L 72, AR,
VSD NDIEEEN A E 1T D —HIHRIEN T b % 7z dFii
ROV R0, M ERYIRR X O AH
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FETh%. iz, 2O7 7a—FXNEIMH K
JEBIC R L TEEMTH 5.
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