0. BEESAFEE LTonENRBITE2EL S

& 4

BRSO BEERE

(Z£) : RA, CA/SMA & b Z N Z N BB I Carrel patch
WKTEEXAL VTS T VYL LTWA,

(B) - EESoBITwFhd, 24757 MHE
BLIGBE~NYELTWA,

ETbRINER L. EEL1F, BEIEMTIS
PIDSYERBIRRBERELESI, 981 (6.0% ) \CATRTASE B I
DTH CHMNERELITo7. I LEMTIIER
(90%), THRZBHARBAZEIC X % TR (70%) DIER % B4
BEICH¥ o Tz, IR MOZENICE L TidkSik
EHHEIRESA TRV, EROERE EFCTIC
X % R BI AR 58 Denhance D BB D EE T
&, EETHS. BETY F—VADETIZ, BEEDL
PEECET LBEERICRo T LI o ABITChH 5.
& AMREEERI T, I LS TRE%Z1TY, RGEA
BIUSMADHEIOFEZ Y LEMERAZEOHEDS
Z R BRCREICERBENOMITER2To TV 5.
SHILAEDOFETDH, BERLZR-2HE1R, RER
REZToCTHOHEZSEET, BULRLEERITH LS
FRUBOLDICIEETHS. BEETLEZRELEEY
BRELEEL L4812k o7zd, REDOFWHT T2
MU LR L Tz, EFFIIRED S FH S BEMT
FWIFTONTEY, A NAFHROATHEERICIT
fao TWizdorz(F 2). BWB54 NAHEIZOWT
2, TORFE»LHETT 2L, RIREHKSS 7 H
(SVO) 2 HHTH 57 BEE TSVGHHVHEITI,
VUG ETIT7 M OBRTEE RN BB, T/ SVGY
57 FTh X )% OFEEFERT B BLAD bsequential
bypassh EHTHHEEZT WL (H 6, 7). BEEOEN
DEBMBEEXZEREL7-R/LIIL RV, £ 3 ICBEH

sty
= ifacla U ite B P

B5 REMTAAAT, HHESF57 MEEZERTLTE
ELT, BEEDPOAA VTSI MR2ETRSH
BEER(LTHEERZTo7-. REFNIIHFTEL hSLE
KL 2EBEBREDENEBET, THRERIIST
bahoiz.

£2 ERFECRIBEENSFME CORMITLEILIEE
Thh, —F, EFFIIFE 2B THo7. BEDIS
BEHALIEEAL TS 3ARBEETEZRLTEY,

BEUBRZELVTRLMEMOFIC TIET L7,

BEDE ThRED &R

22.8 +
57.8 +
12.2
11.7
71.8 +
7.0
5.7
9.1 +
7.5 +

TR
FEREIE
TR

+ + + +

*EBeTE

O 00 N O\ Hp LW DD -
Wwwy»>»pwowww

IES TRIBEEIRS &, BIFEIRS & O LB EES)
RAND 2 RDSVGISL ISR T 0 72D ENL ISR T 5
7 MOREBITZOEHREZR L7 (X 8).
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EHAREENE RO MTHE & FHES

B6 ENBEBIRELY, SVG2 XEHWT, SMARE
EABREI R ~sequential bypass® &% T 4 BEFFDOY
E 21T o7 A BENEE BHIR-SVG-SMAK 3
-middle colic a.~®sequential bypass, B: G4 % E B
BR-SVG-ileocecal a.™~Psequential bypass

- B

7 B 6DHREY

A : Tleocecal a.™~@sequential bypass

B : SMAZ#-middle colic a.”\?sequential bypass

3 BEREBEMICHLT, BFEKRS LUSMANGRBEEERL V)SVGEAWTERLEN
MITERLY:. F0BOHRE, BREOMBENET{LEZRL:.

SVG bypass flow bprl:s‘:egfatFt:ry BP of the bypassed Systemic pressure
(ml/min.) (m/min) artery (mmHg) (mmHg)
Common hepatic___Pre- 130 56 /44 (49) 112/58 (77)
artery Post. 390 380 93 /55 (56)
SMA Pre. 120 78 /48 (56)
Post. 370 160 95 /50 (66)

SVG : saphenous vein grafts

—274—



I BEEARL LTOnENBBIEELS

8 GREEFHIRI>S, BIFERE L CLBBESRK
AND 2EDSVGINA IS AR IER

1)

2)

3)
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CH #F #EO

2. REHERTREIE DS BHAR

—EBATLIEDOANREHREIC L 5 ATMERETEIZRICEI ST 55

RERAFEFRECHHENSREREFNHFI B

B =5

= =
B B ABIREFHHES 15 AlICRN R Iz 7o,

11 Blics L TR A T EREZ T3 %2 B TEY)
B - MfTHEEHIC povidone iodine BE&EN —¥ & EF &
IUAIMERBCTEL, 2 BRICHERBL TEEZEX
B TATMEHEBEEZTOIERETo7c. WThH AT
MERPEESHFEZERTE, KR IBFORYER
BELN, —F, ThbERTLE»-o7c480i31
FAEBRVCTHEELHZ WL 37 AE TCICALIERS
ICTkhotc, HADITKOFARRREINI,

& L & ([

L SEE, BRABIREONBRERRLAEL TETE
D, BEABEARIEL X DEE SN 2004 FOMEHT
k% LRI CABAICT - B ABIRE (EfTA
B~ BERABIRE T, 01=3748) OFMRM (LBFE
TX) i1 6.2% & BFZERETH -0, LHOLASED,
B (n=551) L7z 5 & 20.8% L& < EDOFMR
FALCIVERSOMEERL TW5, BRIET
BE BV LERE TREFRICL S T LA
B ARG L ART, M2 TELEF COFHRTS
DYZRZIREHICEINT 5, »»ARETHHRL T,
25893 LU RFNICRREE S HEEFNETFRIER
BTH5, Hic, BPMERTABIRER T OREISLHE
B O BRI 2 ERT S RSN ERIRE TS
D, Insitu BREOHE AT MERETFEHIZFHEK
BEDBEEHOEETH S, RARATMERY R T

Y RRAFESHESHARHEREBENHEST
T903-0125 {F4ERFAEETF LR 207 &t
TEL: 098-895-1168
FAX: 098-895-1422
E-mail: kuni9244@med.u-ryukyu.ac.jp

x5

THEMT, BRLIAIOEL LUFLEEESY S
R povidone iodine BE A —FIC T48RHFAEL, %
DEBHEIBEEARBIITATINE*HEE T H &= 1T
WEDREEICOWTRE LADTHET 5.

xf ES

WHFICTINSENH2009F1 =TT/, I
HWAHIREEMR 6 FF 1581 (34%) HRERLKERE
KEIRE Tho 7o BHE10FILHES Fl, FEpid 39~
BSHEFEHETIRTHD, BELOLFHMETIE, 0~14
H (F#H258, hR{E10H) THY, BRBORE
2, 1) EFXHR (n=1), 2)5HKXEIK (n=2), 3)
MBS TFARER (0=7), 4)BETAEIK (0=5) TH
7. WENICERFYEOZEBTh Nzt 12 £ (80%)
Thh, BEORDFIX, MEEEEHE (10/12 46,
83.3%) BLXUCTAR+ERAR (2/12 41, 16.7%)
THolc, f3FNIMBEVIRBEDOREMR &L D EHE
B L oM I EEBAOIFFROLEFR).
WAGEFEER, BRA (0=3), BHEEBHR (o=
3), #B#FEH O SLE (n=1), g¥OESE (n=1),
BEEOEAE (n=1) Thorlc, ETEREITFES
BESHILELEL, REERLIM, E>F7&FE1
BT, BEHEEZAL L TRFORE~ABRFREICLS D
OB LFl, ERERTHTH -7, ORBEI TE
REBRESIN/DIZ 10F TS, Klebsiella pneumo-
nia (n=2), Staphylococcus aureus (n=2), Salmonella (n
=2), Streptcoccus pnewmonia (n=1), Streptococcus homi-
nis (n=1), Serattia (n=1), MRSA (n=1) T&H-7,
W7 11 FIHHE (VhEEHrat) OBk Tk, R
SFMEED, Db4fIBBEAEICEIDSY = v 7REE
TH-7

REREEF 15 Bl W F NS ESER T ICETIER In-situ
DALMEBRFTZ#T - 7o ToAmRIT 1) LTER
w16, 2) ETSHERMN2F, 3)SH-WHRTTER
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Fig. 1 ETABRICAZLEEREZRDS (). X, BB SO LTADREREIEYHELZ LD, KLEH»
OORIEWRIC X D RIEBESIEE L BEBEREREN TV 5,

W16, )BT TTEBRF6H, 5)WETABIREE
BISBITH 7o 1)~3)DABFICH L Tid, BSEE
EHRERESUTLEGNERE, £E54),5011
PIICIZT KERENEEIR/S 4 /XX (F-F bypass) & & 545
EHERE RV,

1) ORGt FFTRKBIIREIL, Serattia IZ & A H8HKA
ODRETHNVERBELICREFH 2T 7= (Fig. 1),

2), ) DEEMBERMET -2 38k, BEOBMEE
FEEAZE LT, WERYRBICESE 4 Bk Zin 2
THREZREL -, BOBGHEREESCERE20E
DEARICTET-SHERT % 2 6lic, TAERMSH
DREABTH- - 10 TCRER-WRTTERKZT-
7= (Fig. 2, 3), #i# 2 B povidone-iodine 4/ —+¥IZ k&

LFEE T, FTOBICABIC L ZBRATOEDRE

ZfTo7c (Fig. 4), WHEOER CT, H8 AEEIRER
KT, ABIC L 5BRFATMERES RSN (Fig.
5)o

HOBT T ASREEED 1FITIE, BEHEY =
v 7IREB TR » OCREWE S, FREEAERICE
BEANOBEEEZELLLMMEIECE S 2, LE<y
P—V% B LWDODOEBLIC F-F bypass iC &k 52554
NERTEE, AL, BB, BEITNZOEN%T-

Fig. 3 HiE&#DCT Tid, BREEH OELEANDORIE
DERBBDHONS,

7o A EZ ATMEIC TERLERELT Liz, &6
KRBT HRRBOBHIMEORERR CAdN, &
B, MPICIIREAEORRII R, 57, SHICEBITA
#2HERT-E¥ CTREC LV EBEBRORS
HEREZPE O IR D EVBRA LM EEB R ET- =
(Fig. 6) . ABIXARHPICEREBOZHLEBONT,

povidone-iodine ® K% AW/ REFH 2 fThicdh -
7o MBEEBRBERANEEL TWFUV—Vv XD OBEEKS
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BRH R ABRGONFHEE—BAA TMEOABREC & 5 A THERLETFHHEICET 5 RN—

65 TWods, #4835 H B ICRADKERIFEA H M
cTCIhEkR-7s

5) DBERER (n=5) KEWTiE, WbW¥3
itoney? DEEMIBAIEIC TREFICEIZE L /oo F-F /S /XX
- kB FHERT KSR T 2Bk KUMREEIIRZ
TWLEBRANDEREZTWEROATMEERMEZT-

Fig. 4 MiZ% R povidone-iodine B —¥ % 48 BT
HEFEMBEL T, X#8%58 A#MEIk (RGEA)
LEICHEZICHELEANZEELELTWAEIAT
H5 (=), XBITIE, KEVWKERFHETZE
BATME*LACENERTALEBTEL,
R, AR AMEBRERSIUEECTIC
TREFLHEEERATE,

7o SBIEBIEMERS T (BREEIRR, LBHEEIR,
ERBEIR) OBFELT -7, SLEIC TER CEHE
PTEEFID 1 81T Celiac artery (CA), Superior mesen-
teric artery (SMA) OAFERL7, =7, BED 34
I3 L TR RRE FB D7 OICF BB Mmic s L Tid
#t9 Motor evoked potential (MEP) #E=&%—_ 7248
CEEBR W U EBROER - BEZT->7. Thb
MIREEKEINRZ 5 Bk, 2 FliCHf L TR A T ER%
FHE LT, BRLAATHE 2R RAICHE OB LE
BhOBETHAOIEX%T-7c (Fig. 7).

15 B 11 @ 1Z povidone-iodine I X A EEALE I &£
UAREIC L A BBEBME % FT - 7=, povidone-iodine 10%
Bz 2-3%ERL TFERT—¥ (EAD) I0KE
BECBRSRAINEL JUBBBRICKE L, K&
DHEABIL ICUNBEL, 2 BHMDATIRREED
B8, FHBICCHEHE, TEA—EZRELAEDEE
BREKICTHEELA-DOL, —RKHICRE povidone-io-
dine BEH —F K THFEFTEL . &WTEEL,
KB HE KHESBIRMAT EOBZICTHEEL 7=. —FFHY
ICFEL TWichH—tExkE, BFUABEREKICTHER
FHRELLOLIC, AEEATMEETRDELS KO8
BLic, HEL-KRBIBWTAHIROLEFERE TEET
BIEBAEETH o7, —H, KBEERETDE»P -7
DZ4FITHY, 3FNIMATNICREEOZEHELNZ
Moloic®d, T 1FREREME CARBIRITHLA
TV D TH 7,

Fig. 5 #i#%%E¥ CT 5 XU RGEABE R T, £¥ CT TRERLAINERAB*EXHR*E T o8& (K8 &
FHEENn, ¥/ RCGEAZBE TRABRSHOESEZ THRIZFEL THY), ATOELHLZHEEL TWHILH

BRTEL,
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Fig. 6 BIZERMEIC &I 2HHBEHEY CT ER, MR TAABIROESEE (—) 2HRLTHD, EhEBEERICEE
LTW508BD 6N %, RERAEEFHIRS S OREBRETH N SBRICEERE (=) 2HRLTW5,

Fig. 7 RERBREMERABREAIONEBREOKFERTH S, BE, BRLAXBREEOSLTRIIEE TS
D, BRABELXSDIHFRINIHBUL OTRNICATOEET BN TRICTT S L ERNICA TS+ FE
SHIRCEBRL . RERFEAOHENEEXRE TS S, ALNESTEAL THREN TV BOSERETE

50

5 R

IGIBERIEL 7= (FEBRFETEER : 21.4%), 1 BlidRks
RSB TH VERRY 3 v 7IRETH D it Bk fE
PO MOF LDtk 2 BBICK- . 1 BlZETRDER
BEABRDOMEIELEFTHY, B35 BEEICAT
MERRD O OYI TR EREHZIC & 5 ERDKRER H
MIETINEER-7, Cho 28R ABERBTDN
B IR TH o7, BB 161E 83 FZBEHORLME
BESABRETH ), FEFEXSOALOERRN
RIBEECBEEML» CEBRICTE- 7, HRICTE
BL7 SMANODATMEHAESRD biz, Tk
HREL -FEERL LUBRATIOEOREAEIIRD

b o7z, MBERBHIC4AFE LRS-, 5B 160
EBS FTABIREOZHIC TABRL =EfTH 5, A
EE&EMIC TREFM & 2o /-EFT, HITRLEDZ
eSS ATOEBRO 2% /T L ikEEk & 7% -
7co MR ABICEADOKEERHMIC TIETL 7=,
D 18RV 3 FIDEEIIEEE (n=1), S
LEHRE (n=1), KEE =1) Th-7, 84,
BR132F, FHIIFEOBEETRICHLERYL T
W5, 4FIOEREZED, EREOMEFZBR /=R
BEFRIME 37 A £ TIC69.3% LET L LEHE
132 B TN (Fig. 8),
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]
e (69.3%)
g S -0
6
i
8 ]
.21 (Patients atrisk)
ol (72 (7)) (4) (303)

B SALS LSAs Si8 L Eis A EALE EAAN £AA0 G EAANASE A4S ase nate ag)
01 23 4856 788111121814
)

Fig. 8 MHRAEERFR, RATKR RREFEZLD
T, PR 6.6+/-4.8F, RE13.2F,

% 2=

BREMABREOFRRESTEZRERE LT, BE
HEAZ 57O T L BENFHERBR{EN BT
YITHBEEZOLND, T, BREEICHTHFMOE
BT 5 REEZD54S Debridement 23, EEEICIZA
BEERZ (I, &8 BES 28BET8L&855
e tHThhY, BE, BREEZO—TIERFT 5,
Do BFRRAEADATMEDEEBIZ AT OMERREDR]
EENEL, Insitu ATmMEEBHRMET D RLRERK
KEBREFFCBVWTREELTREERTTH 5. &
ElIOR SIEFIFIERRIE L /- 3 6iF, 2 FINREFHERE
DD NbrE-7T, 1BIRMIEVKAEY s v 7
RETHY HBHERTHE2HBEICMOFICT.-
Too 18R, WEAIMEREOKRETHAF L —
VB OOBRBAERL, TEHIFVTW, AT
BRI L 54 B REBIRELR S LU ZTOBHS L
DERTH 5, EREFETD 1l ATMERFEIC &L
Y AEBEIC LB LEZ LN B, '

DB ATMERLEEFT ik« L RO TRHBIT
bhTETW3, DAEYEX ATOEICRBES S
REALILEY, 2)HBEN:2ETHAEZERL AL
BY, 3)AEAFAEIK (Homograft)Y DALY OH
ERHRET 5, L\fh@@%%-ﬁﬂj&%%zﬁbfu%
B, APV TREEFAFICEATE AFRII R
W, 1)i%, Rifampicin % Sealed graft iCE®L TH <
TeI k> TATMEBED IS — 7 VLT FVICE
BREASL, FAEKERICOIEVBREENBELDTH
%, Rifampicin ZEVWHE AN FSAZHL—ED

FEAEONhTWS, 2)id1) L EH, HEFEEOR,
SrATMECEBEE SR TNBLDTHS, HHT
R - AN TN ZOFAKKET2EEYLH 5
BEFBITO Evidence BELNTE LT, T/EXHPT
RERZBTBIN TV, 3)D Homograft ix, £
FECE25% LBOTRFLEREDOREID—7, #its
EFEHAD Homograft B #E~NDREL, HEICL5YE
HOEEEIREHER 2\ L ZDEHBREISN, T/
Homograft I BEBIFAS LW/ OBEFREZTH S
KECHAGFREPHEZEI NSV ¥ LT LRI
% “sE2” RRAMETIRZV, %7, BRIKBVWTIR
ZOAFPRETH ) REEFNCH L TEILTE LY,

4L, Nakajima HL DFERA-ATMERRICH T 5
“povidone-iodine gauze packing”® % GH L T, 1)iE%
L7MBFOBED B THERL A VY VEREZREL

TeH—E#BRLACATIME S IURABERKICTEL,
2)2 HRICABEZEZICHEL CATOE*HRET 55
ExRT->TW5, FERIEREHESERXRELET, B
S TSRIETESLDDEEZTWS, povidone-
iodine #—RI CHHERICEET 5 LICkBMELL
THEESBIF b5, Nakajima 61, 10%DEEA
VIVERRT—HYICBESE, #BAIK RREIC
TH L 48 REfEIAR L 7-fESIF 1 SlIIC B EN 2 ET 5
EELTBEEEPREL T3, H4IIFRLT2-3
BRBE L it - 7% B povidone-iodine B % H — X ILE
BLTHAVWTEY ZOBEIZI200mIBETH 5, BER
4+ & 47 # @ povidone-iodine %t # IZ Bd § 5 Review T
i, TOFERAEORLE & L T 10%BED povidone-io-
dine BE CTHEA 2-2.5ml/kg L L T35, #- T, &
2 DRWIBERTHREBRDOETH D i EREREESL
FERDTWEW, 3FICOWT, 2 BEEEEIBICHE
DHEERE T B VT NIBEE TS o7 ATIE
REZWLZDOTFHICKBAREDOFRAKEEIADONTE
"V, povidone-odine BEA —VYREZTHITIKEEK
WBOFEETORESEV, BHADERBEETLRL
IO A RHEE CRANEOREHES TE NI, ER
HOBLEBIESFHEIRD LN T X OROTFHRITRIEF
Thb, Lo T, B2 TELIFERMEFORE I
HLERLAATIOEND _RKEREOTESEXZHOTE
#J T povidone-iodine WEAB % T»> TWW5b, E7, &
FROMOFIEE L THE» 5O HMICK $ % EE I
% 25% 5, povidone-iodine BEN —H DFHED AT
NTFEERKEMO» 05 ERETHbIEBICHEIL,

BRARICHESZIEMARERTE S, i, Fiks
MEMICHBEDS Y, L7cH-> THRIMIE TEREED
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TRELRIBREEILRERETHHLEEL TS,

BEDABIREICH T 2 EREOES & L TAFV
ToT7rB5%. BEEANOATY (ATOE, A7
VE) OZBRERTH DY, NRHEERESVELR
BRILINAT VI L 2HRBERESBESINS, *
O Review T3 REIRMA 5.6% L B FHEED 11-
BREHELBRFTHHH00, ERBEC2ETA6H
ERERS0NEETHD ELEYUFELIIE->T
WRWO, UL, REOERBMIIRIEEEAE
IRZTEREE R LICII TS B 5 L E X bh, $BD
ERARMORRFICLVFARBM LN 55 LHH
fFanhxs,

= E

BYLEBFABIREICN T 54 BHERIT AR TS
COMEBEARLTCW5S, Insitu ATMEBRTFERIC
BOWIHMBALOERETFHIIFHREEA LOREL
EETHA, FRMTFE*REL, TOBERATOES
ABICTEET 5B+« DHERIER TH 5 WEESTE
N7,

X R

1) Kazui T, Osada H, Fujita H. Thoracic and cardiovascular
surgery in Japan during 2004 Annual report by the
Japanese Association for Thoracic Surgery. Jpn J Thorac
Cardiovasc Surg (2006) 54: 363-386.

2) Stoney RJ, Wylie E]J. Surgical management of arterial le-
sions of the thoracoabdominal aorta. Am J Surg. 1973; 126:
157-64.

3) Gupta AK, Bandyk DF, Johnson BL: in situ repair of
mycotic abdominal aortic aneurysms with rifampbonded
gelatin-impregnated Dacron grafts: a preliminary case
report. J Vasc Surg, 24: 472-6, 1996.

4) Batt M, Magne JL, Alric P, Muzj A, Ruotolo C,
Ljungstrom KG, Garcia-Casas R, Simms M.: In situ revas-
cularization with silver-coated polyester grafts to treat aor-
tic infection: early and midterm results. J Vasc Surg, 38:
983-9, 2003.

5) Vogt PR, Brunner-LaRocca HP, Lachat M, Ruef C, Turina
MI.: Technical details with the use of cryopreserved arteri-
al allografts for aortic infection: influence on early and mid-
term mortality. J Vasc Surg, 35: 80-6, 2002

6) Noel AA, Gloviczki P, Cherry KJ Jr; Safi H, Goldstone J,
Morasch MD, Johansen KH; Abdominal aortic reconstruc-
tion in infected fields: early results of the United States

cryopreserved aortic allograft registry. J Vasc Surg. 2002;
35: 847-52.

7) Arbatli H, DeGeest R, Demirsoy E, Wellens F, Degrieck I,
VanPraet F, Korkut AK, Vanermen H. Management of in-
fected grafts and mycotic aneurysms of the aorta using
cryopreserved homografts. Cardiovasc Surg. 2003; 11: 257
-63

8) Nakajima N, Masuda M, Ichinose M, Ando M. A new
method for the treatment of graft infection in the thoracic
aorta: in situ preservation. Ann Thorac Surg. 1999; 67:
1994-8.

9) Pattana-arun J, Wolff BG. Benefits of povidone-iodine solu-
tion in colorectal operations: science or legend. Dis Colon
Rectum. 2008; 51: 966-71.

10) Razavi MK, Razavi MD. Stent-graft treatment of mycotic
aneurysms: a review of the current literature. J Vasc Interv
Radiol. 2008; 19: 51-6.

CEEL 9E s

£FFB BR29F125 9 H
FrE#Es - |E :
RRAFEFTECHEENEEE
BEHENREST

- (BB Lo B S4B 22)

Thoracic and Cardiovascular Surgery Division, Faculty
of Medicine, University of the Ryukyus

TREE, £FF -

19804F FKHAFEZEIEE

19824 EERAFEXIH BREEF

19924 FHE (BE¥HEL)

19924 EEHR

19984 BhE#E

20054 #H#F

IR #ES -

BEmENSFES (BE, FFRE), BLRAHES &
EE, B8k, ¥ME, FHE), AXBEHIBES
(RZEE, HEE, FHE), AALBOTIESE (&
FE, F&R), BRAATRSEYS GF28), B4ARE
#& (FHB), E48RkES GFE8), EROBLYE
AEES, ERREES, EBEATRSYS, EEAy
FF7V—EGFFS, 7U7LBOLENES, 7Y
7 ENBEFES

—281—



REEITABRBONHER - BRATOEOAEREIC L 5 ATOERLTHHRICET 58 H—

Infected aneurysm of the thoracic aorta
—A role of omental wrapping of the replaced graft to prevent the graft infection—

Yukio Kuniyoshi MD, PhD

Thoracic and Cardiovascular Surgery Division, Faculty of Medicine, University of the Ryukyus 207
Uehara Nishihara-cho Okinawa Japan

Fifteen cases of infected thoracic aortic aneurysm
were treated surgically between July 1995 and Jan.
2009. The aneurysms were located in the ascending aor-
ta in 1 patient, aortic arch in 2, the descending thoracic
aorta in 7, and the thoracoabdominal aorta in 5. All
patients underwent aneurysmectomy and in-situ graft
replacement. In 11 patients, povidone iodine soaked
gauzes were packed in the operative field after resection
of aneurysm and graft replacement for 2 days after sur-
gery, and thereafter, the graft was wrapped with a pedi-

cled omental flap. There were 3 graft infection related
deaths: one patient died of multiorgan failure, and the
other died from intrathoracic bleeding. After discharge,
one patient died from intrathoracic bleeding 3 months af-
ter surgery. In these 3 patients, omental wrapping of the
replaced graft had not been carried out. Postoperative
graft infection did not occur in the 11 surviving patients
during a mean follow-up period of 6.6 +4.8 years. It was
concluded that our methad might help prevent postoper-
ative graft infection and improve the surgical results.
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TEEFEECEH D DEBEOFHFEORK & L HITFE
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Although the operative results of descending aortic aneurysms are better than those of aortic aneurysms
in other thoracic aortic sites, there are still problems to be resolved. To prevent postoperative cerebral infarc-
tion after aortic clamping in proximal descending aortic aneurysms, the open proximal anastomosis method is
recommended. The arch aorta should not be clamped in cases of chronic type III aneurysms because there is
a high possibility of aortic dissection due to fragility of the aortic wall In two-thirds of descending aortic aneu-
rysms, postoperative paraplegia is still a devastating complication. Many methods have been devised to pre-
vent this complication, such as 1) distal perfusion, 2) mild hypothermia, 3) reimplantation of segmental arteries,
4) cerebrospinal fluid drainage, 5) multisegmental aortic clamping, and 6) motor-evoked potential monitoring,
and can be utilized in combination.

© Japan Surgical Sdciety ~ Journal Web Site : http : //journaljssoc.or.jp
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Intraoperative retrograde type | aortic dissection in a patient with
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Abstract

latrogenic acute aortic dissection of the ascending aorta during cardiac surgery is a rare but potentially fatal complication. We describe
the emergency repair of iatrogenic acute aortic dissection of the ascending aorta during distal arch r_gplacement in a patient with a chronic
type llb dissecting aneurysm. We scheduled distal arch and descending aortic aneurysm repair through a left anterolateral thoracotomy
with a femoro-femoral bypass. While trimming the proximal suture line, retrograde aortic dissection occurred from the cross-clamped site
to the aortic root. Transesophageal echocardiography revealed aortic dissection at the ascending aorta. As soon as the additional median
sternotomy was established, the ascending aorta was transected and antegrade selective cerebral perfusion was applied without waiting
for further cooling. Total arch replacement with descending aortic and root replacements then proceeded. The patient recovered
uneventfully after extensive surgical replacement of the thoracic aorta and remains asymptomatic at two years after the procedure. To
prevent possible neurological complications, this patient was managed by selective antegrade cerebral perfusion at 31 °C because we could
not afford to wait for the induction of deep hypothermia. Successful management of iatrogenic acute aortic dissection depends on
immediate recognition and the appropriate choice of surgical repair.

© 2009 Published by European Association for Cardio-Thoracic Surgery. All rights reserved.

Keywords: Aortic dissection; Transesophageal echocardiography; Selective cerebral perfusion; Deep hypothermia; Circulatory arrest

1. Introduction

latrogenic acute aortic dissection (IAAD) of the ascending
aorta during cardiac surgery is a rare but potentially fatal
complication [1-7]. Aortic cannulation, aortic cross-clamp-
ing, partial-occlusion clamps, proximal aortic anastomosis,
and retrograde dissection from femoral cannulation are
responsible for most dissections [1-7]. This lethal compli-
cation arose during distal arch replacement for a patient
with chronic type llib dissection. Prompt diagnosis and
treatment can improve the survival of patients who develop
this complication.

2. Case report

A 56-year-old man with a chronic type lllb dissecting
aneurysm was referred to our institution for distal arch
replacement. He had no history of diabetes, hypertension,
hyperlipidemia or smoking, and male gender was the sole
identified classical risk -factor. He was followed up with
serial imaging at least annually and surgery was recom-
mended at three years after the initial dissection because
the absolute maximal diameter of the aorta exceeded
6.0 cm. Aortography showed an entry site at immediately
distal to the left subclavian artery. An intimal flap reached

*Corresponding author. Tel.: +81-98-895-1168; fax: +81-98-895-1422.
E-mail address: y3104@med.u-ryukyu.ac.jp (S. Yamashiro).

© 2009 Published by European Association for Cardio-Thoracic Surgery

from the distal arch to the terminal aorta. The descending
aorta was dilated to 4.0 cm, but returned to a more normal
diameter of 3.0 cm at the level of the diaphragmatic
hiatus. Distal arch and descending aortic aneurysm repair
through a left thoracotomy was thus indicatéd (Fig. 1).

. The patient was positioned supine on an operating table
with the chest rotated 60° towards the right. A left antero-
lateral thoracotomy proceeded at the 4th intercostal mus-
cle. Cardiopulmonary bypass (CPB) was established with
the arterial cannula placed in the right femoral artery and
a venous cannula placed for drainage in the right femoral
vein. Usually, we performed proximal first for distal arch
or descending aortic replacement. However, we had
planned distal first because proximal procedure has been
predicted to confuse in this case to avoid hypothermic
circulatory arrest (HCA) with selective cerebral perfusion
(SCP). The descending aorta was clamped at the level of
the 6th vertebra which was the predicted site of the distal
anastomosis, and transected. The intimal flap was fenes-
trated and then distal anastomosis was performed with
cross-clamping under distal perfusion. Proximal anastomosis
immediately distal to the left subclavian artery was planned
under cross-clamping of the arch aorta between the left
common carotid artery and the left subclavian artery. While
trimming the proximal suture line, retrograde aortic dis-
section occurred from the cross-clamping site to the aortic
root (Fig. 2). At first, we found it visually as intramural
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Fig. 1. (a) Preoperative 3D-CT shows aneurysmal dilation from distal arch
to descending aorta due to chronic type Illb dissecting aneurysm (arrow).
(b) Intraoperative findings show significantly enlarged distal arch (arrow).

hematoma. The ascending aorta in progress to enlarge and
a massive hemorrhage occurred around the right coronary
ostia. Transesophageal echocardiography (TEE) revealed
aortic dissection at the ascending aorta with severe aortic
valve regurgitation.

Core cooling was started and a median sternotomy was
immediately added to provide a good visual field. As soon
as the combined ‘approach was established, the ascending
aorta was transected and antegrade SCP was administered
without waiting for further cooling. The temperature of
antegrade SCP was maintained at 15 °C, and cerebral
perfusion was established at a flow rate of 10-15 ml/kg/min,
using a double roller pump separate from the systemic
circulation. Radial artery and left carotid artery stump
pressure were monitored, which was controlled between
40 and 50 mmHg by regulating SCP flow. Per-operative
blood flow through the middle cerebral arteries was moni-
tored continuously with bilateral transcranial Doppler (Via-

Fig. 2. Intraoperative findings. Retrograde aortic dissection (arrow) from
cross-clamping site to aortic root (a,b,c).

sys Inc. Conshocken, PA, USA). Moreover, cerebral oxygen
saturation was monitored with the Somanetics Invos® Cer-
ebral Oximeter (CO, Troy, MI, USA). Retrograde systemic
circulation was continued from the right femoral artery.
The temperature of distal perfusion from femoral artery
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was maintained at 20 °C. The myocardium was protected
by intermittent antegrade and retrograde cold-blood car-
dioplegia. Arch vessels were anastomosed to their respec-
tive limbs of the graft succession. Antegrade SCP was
terminated after reconstruction of the arch vessels, and
then antegrade perfusion from graft limb was started.
Thereafter, the distal part of the arch graft was anasto-
mosed to the descending aortic graft that had been origi-
nally reconstructed. Because dissection had been extended
to Valsalva (especially in right coronary sinus) and severe
aortic valve regurgitation had been recognized by TEE.
Moreover, the right coronary ostium was perforated. We
decided to reconstruct the aortic root using a modified
Bentall procedure with Carbo-seal® (Carbomedics, Austin,
TX, USA). The left coronary artery was reconstructed using
a carrel patch. The right coronary artery was revascularized
with a saphenous vein graft. Total CPB time, cardiac ische-
mic time and SCP time were 405, 346 and 108 min, respec-
tively. Initial operation was finished with only skin closure
to obtain complete hematemesis by packing, and myocar-
dial edema was observed due to elongated CPB time and
cardiac.ischemic time. The replaced graft was covered with
a pedicled omental flap to prevent postoperative graft
infection, after packing with sponges soaked in 10% iodine
solution for 48 h afterwards. Fortunately, the patient’s
postoperative course was uneventful without neurological
complications. Mechanical ventilation was required after
second surgery for three days. No new phrenic or left
recurrent laryngeal nerve palsies occurred as a result of
surgery. The length of the hospital stay after surgery was
35 days and he remains asymptomatic at two years after
the procedure.

3. Discussion

Hypothermic circulatory arrest (HCA) with or without SCP
has become the standard approach for surgery of the aortic
arch [8, 9]. However, hypothermia is often associated with
a bleeding tendency, respiratory disorders and immunode-
ficiency [8]. Moreover, brain damage can occur due to
cannulation for arch vessels [9]. We believe that HCA with
SCP should be avoided if possible. Usually we performed
descending aortic aneurysm repair through a left antero-
lateral-posterior thoracotomy. However, we suspected a
total arch replacement would be required. If so, we would
use a combined approach (median sternotomy with left
anterolateral thoracotomy). However, the aortic arch in
this patient including arch vessels were easily exposed and
seemed normal. Epiaortic echography revealed no athero-
matous changes and no calcification in the arch aorta.
Therefore, we decided to perform a proximal procedure
under cross-clamping of arch aorta between the left com-
mon carotid and left subclavian arteries. However, retro-
grade dissection occurred from the aortic cross-clamping
site. IAAD is a potentially fatal complication of cardiac
surgery [1-7] with an estimated prevalence of 0.16%-0.35%
[1, 2]. This complication can originate anywhere including

sites of aortic cannulation, aortic cross-clamping, partial
lateral clamping, cardioplegia, venous anastomosis, aorto-
tomy, or retrograde dissection of the ascending aorta asso-
ciated with femoral artery cannulation [1-7].

If cerebral malperfusion is suspected in a patient with
IAAD, waiting for deep HCA could lead to irreversible brain
damage [5]. Neurological injury remains the single most
important source of morbidity and mortality in thoracic
aortic surgery [1-3, 5]. Therefore, to open the aorta rapidly
and apply SCP without waiting for hypothermia is preferable
in such cases. Moreover, organ ischemia must be avoided
in IAAD. Murphy et al. [1] attributed their 33% mortality
rate to subsequent myocardial dysfunction due to prolonged
cross-clamping time. We usually perform total arch replace-
ment through a median sternotomy with left anterolateral
thoracotomy when an extended thoracic aortic aneurysm
involves atherosclerotic aneurysms or chronic type A or B
dissection. The ability to visualize and protect the phrenic
and recurrent laryngeal nerves contributes to accelerate
recovery in patients with impaired respiratory function.
The myocardium can also be appropriately protected by
applying this approach.

We had prepared an SCP circuit and cardioplegia for HCA
to the proximal procedure, which allowed us to open the
aorta very quickly and apply antegrade SCP and the cardio-
plegic solution, which rescued this patient. Notably, slip-
shod manipulation of the aorta can cause intraoperative
iatrogenic lethal complications in patients with chronic
dissection, even when epiaortic echography seems to show
a normal aortic wall and intima. Successful management of
IAAD depends on immediate recognition and appropriate
surgical repair as the mortality rate is approximately 20%
after recognition and management in the operating room
[1, 2, 5]. Prompt recognition of IAAD and appropriate repair
are essential for a successful surgical outcome. Antegrade
SCP was applied immediately to provide cerebral perfusion
and hypothermia in-our patient, although the systemic
temperature remained somewhat higher than we would
have preferred. We believe that this approach provides
safer and more controlled cerebral perfusion.
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