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Table 1. Patient Characteristics
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Characteristic CBT (n 8) ILVA(n 10) ARSCA(n 3)
Age (y) 706 4.1 70.2 120 739 22
Male/female 4/3 317 ) 1/2
Cause
Aortic aneurysm 7 8 1
Chronic dissection 0 2 i 1
ARSCA aneurysm 0 0 . 1
Preoperative 8 (100%) 4 (40%) 3 (100%)
diagnosis
ARSCA  aberrant right subclavian artery; CBT common brachiocepharic trunk; ILVA  isolated left vertebral artery.

procedure without arch vessel anomaly. Therefore, this
type of anomalous arch vessels did not pose any signifi-
cant surgical challenge during TAR.

Isolated Left Vertebral Artery

In the cases in which this particular anomaly was discov-
ered intraoperatively, the vessel was simply clamped
until the reconstruction of the ILVA was completed.
Selective cerebral perfusion with two-vessel perfusion
through the innominate artery and left common carotid
artery was first used. Then the ILVA reconstruction was
performed, after which rewarming was started. In the
two cases in which the existence of the ILVA was diag-
nosed preoperativelv with magnetic resonance angiogra-
phy, direct cannulation and perfusion of the ILVA with
an 8F balloon-tipped catheter was undertaken. The ILVA
was the dominant arch vessel in these patients and was
wide enough for the insertion of the catheter (Fig 2).
However, cannulation of the ILVA was not undertaken in
the other 2 patients who also had preoperative diagnosis
of this vessel because the ILVA in those patients was not
the dominant arch vessel. The techniques of ILVA recon-
struction are shown in Figure 3. In 7 patients (70%), a
side-hole was made on the left subclavian artery graft,
and the ILVA was anastomosed to that hole. In 2 patients
(20%), a side-hole was made on the native left subclavian
artery, to which the ILVA was anastomosed (Fig 3B). In 1
patient (10%), the ILVA was reconstructed with an en-
bloc technique (Fig 3C).
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Aberrant Right Subclavian Artery

Selective cerebral perfusion was established with three-
vessel perfusion through the right common carotid ar-
tery, left common carotid artery, and left subclavian
artery. The ARSCA, which originated as the fourth arch
branch, was simply clamped. After the proximal de-
scending aorta was circumferentially resected distal to
the ARSCA orifice, a distal aortic anastomosis with a
four-branched aortic arch graft was performed. The anas-
tomoses of left subclavian artery and proximal aorta were
performed next. The right subclavian artery was then
exposed and resected on the right side of the trachea and
esophagus, after which the right subclavian artery was
anastomosed in an end-to-end fashion with another
piece of 8-mm graft (Hemashield, Meadox Medical, Oak-
land, NJ). After completing this anastomosis, right sub-
clavian artery perfusion was started through the graft.
After reconstruction of the right common carotid artery
and left common carotid artery was completed, the 8-mm
graft of the right subclavian artery was anastomosed to
the aortic graft as its most proximal branch (Fig 4).

Results

There were no early or in-hospital deaths in the 21
patients with arch vessel anomalies who underwent TAR.
There were no permanent or temporary neurologic com-
plications attributable to the arch vessel anomalies. The
extracorporeal circulation data of the 19 patients are as

ILVA {LLVA

Fig 3. (A) The isolated ieft vertebral artery (ILVA) is anastomosed to the side-hole of the left subclavian artery (LSCA) graft. (B) The isolated
left vertebral artery is anastomosed fo the native left subclavian artery. (C) The isolated left vertebral artery and left subclavian artery are re-

constructed with en-bloc teclnique.
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Fig 4. (Left) Digital subtraction angiogram with schematic after total arch replacement in a patient with aberrant right subclavian artery
(ARSCA). (Right) The right subclavian artery (RSCA) was reconstructed on the right side of the trachea and esophagus. (LCCA  left common

carotid artery; LSCA  left subclavian artery; RCCA

follows: the mean total pump time was 2083  97.8
minutes; the mean SCP time, 95.6  20.3 minutes; and the
circulatory arrest time, 41.9 154 minutes. The data
were not significantly different from those of the patients
having TAR without arch vessel anomalies.

Comment

Adachi [1] classified the branching pattern of the aortic
arch into seven groups (groups A through G) on the basis
of his experience with the dissection of 516 Japanese
cadavers. The arch vessel anomalies most frequently
encountered were CBT (type B), ILVA (type C), and
ARSCA (type G). According to his report, the frequency
was 10.9% for CBT, 4.3% for ILVA, and 0.2% for ARSCA
(1]. Williams and Edmonds [2] reported their findings
about arch vessel anomalies after dissecting 407 human
cadavers: 191 American whites and 216 blacks. According
to their report, the frequencies of arch vessel anomalies
in white and black populations were 17.8% and 37.8% for
CBT, 2.6% and 2.0% for ILVA, and 1.0% and 0% for
ARSCA, respectively. The above data suggest that the
incidence of the CBT variety of arch vessel anomaly
might be higher among the black population. Obviously,
the finding needs to be validated against larger data sets.
Unfortunately, there has been a relative paucity of data in
this area of research. '
In dealing with the CBT variety, we separated the
innominate artery and the left common carotid artery
from the common trunk to ensure a more precise arch
vessel cannulation for antegrade SCP during arch repair.

right comnion carotid artery.)

We were concerned that the insertion of a single cannula
in the common trunk might sometimes result in acciden-
tal slippage of the cannula into any one of the branches,
resulting in inadequate perfusion in the other. Another
reason behind the separation of the two vessels was that
we wanted to perform the anastomosis at a site that was
free from atherosclerotic changes. The short common
trunk as well as the bifurcation often has such athero-
sclerotic changes. Separation of the two vessels was
easily accomplished, and, thereafter, no special device or
strategy was necessary for cerebral protection and arch
reconstruction. Among all types of arch vessel anomalies,
the ILVA is the most difficult to diagnose preoperatively.
Therefore, they are most often discovered intraopera-
tively. In the present study, only 4 of the 9 patients (40%)
with ILVA could be diagnosed preoperatively. The ILVA
is usually a small vessel and is often obscured by other
larger arch branches, making its preoperative detection
considerably more difficult. Of the 4 patients in whom a
preoperative diagnosis was possible, 3 had their diagno-
sis made with the help of magnetic resonance angiogra-
phy and 1 with three-dimensional computed tomo-
graphic scan. In our experience, magnetic resonance
angiography and three-dimensional computed tomo-
graphic scan were very useful in the diagnosis of ILVA
and in interpreting the dominance of vertebral arteries.
However, as ILVA is usually revealed intraoperatively, it
is necessary to take special precaution while the arch
branches are dissected and exposed. It is difficult to insert
the perfusion catheter into the ILVA because of its small
diameter. Therefore, in most cases, the vessel has to be
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simply clamped. However, this entails the risk of neuro-
logic deficit owing to poor perfusion to the brainstem or
cerebellum if the arterial communication at the circle of
Willis is inadequate. Thus, it is important that the sys-
temic temperature is sufficiently lowered. When the
ILVA was discovered intraoperatively, we reasoned that
the ILVA should be reconstructed rather than sacrificed
because the dominance of the vertebral artery was un-
known. The reconstructive procedures of the ILVA are
shown in Figure 3. Although anastomosis with the native
left subclavian artery as depicted in Figure 3B is the most
advantageous from the viewpoint of long-term patency,
this requires wide exposure of the left subclavian artery
and anastomosis at a very deep position. When the origin
of the ILVA is close to the left subclavian artery, the
en-bloc technique as shown in Figure 3C is easy and
useful. However, severe atherosclerotic changes are usu-
ally present at this site, and the ILVA or the left subcla-
vian artery is often involved in aneurysmal dilatation of
the aorta. As a result, the en-bloc technique, despite its
advantages, cannot be used in most patients with ILVA,
even when the latter originates near the left subclavian
artery. The technique of left subclavian artery anastomo-
sis shown in Figure 3A may, therefore, be the easiest and
most useful.

It is not difficuit to diagnose ARSCA preoperatively.
With our cerebral protection method, the bilateral com-
mon carotid arteries and left vertebral artery were per-
fused under hypothermia. Although this proved suffi-
cient in avoiding neurologic complications, additional
ARSCA perfusion might be needed if the right vertebral
artery is found to be dominant on preoperative magnetic
resonance angiography. Even when the aneurysmal
change does not extend to the orifice of the ARSCA, or
the ARSCA itself does not expand to form an aneurysm,
distal aortic anastomosis should be performed distal to
the ARSCA orifice, and the right subclavian artery should
be reconstructed distal to its intersection with the trachea
and esophagus. This will circumvent the possibility of
aneurysmal dilatation of the orifice of this vessel as well
as the vessel itself in the future and prevent tracheo-
esophageal compression symptoms. In fact, the patients
with ARSCA in our series did have aneurysmal dilatation
of the ARSCA orifice with degenerative changes in the
artery itself. Others have also reported similar findings
[5, 6].

In conclusion, surgical treatment of anomalous arch
vessels can be accomplished with a satisfactory outcome
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if a precise preoperative diagnosis can be established.
Magnetic resonance angiography and three-dimensional
computed tomographic scan may be useful tools for
diagnosing arch vessel anomalies, particularly the ILVA
variety. When TAR is performed in patients with arch
vessel anomalies, it is important to select the most
appropriate method for cerebral protection and arch
vessel reconstruction. As the ILVA is often revealed
intraoperatively, careful manipulation of the arch
branches and adequate systemic cooling during SCP are
very important for avoiding neurologic complications.
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Abstract An 80-year-old man developed a pseudo-
aneurysm in the ascending aorta due to mediastinitis
following cardiac surgery. We successfully repaired the
pseudoaneurysm with an autograft patch harvested from
fascia lata and the saphenous vein. The repair, which
was carried out in two layers, can be expected to be
durable.

Key words Pseudoaortic aneurysm - Fascia lata -
Mediastinitis

Introduction

Infectious aortic pseudoaneurysm is an intractable
disease. Artificial material used for the repair is poorly
tolerated in this situation. Although homograft repair
can be a good option,' its use is limited. We performed
a successful double-layer repair of an ascending aortic
pseudoaneurysm using an autograft patch harvested
from fascia lata and saphenous vein.

Case

The patient was an 80-year-old man who had undergone
mitral valve repair and coronary artery bypass grafting
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using a saphenous vein graft. Mitra! valve replacement
using a bioprosthesis was required for progressive hemo-
lytic anemia 3 weeks later. The latter surgery was com-
plicated by mediastinitis caused by methicillin-resistant
Staphylococcus aureus. Because of major bleeding from
the saphenous vein graft, emergent re-sternotomy was
done, and ligation of the saphenous vein, débridement,
irrigation, and omentopexy were performed. Despite the
prolonged use of injectable antibiotics, an aortic pseu-
doaneurysm in the ascending aorta was detected 2
months later (Fig. 1A). The pseudoaneurysm was located
at the arterial cannulation site. We planned pseudo-
aneurysm repair with an autograft patch under deep
hypothermic circulatory arrest.

After establishing extracorporeal circulation using
femoral artery and venous cannulations, cooling was
started. Cardiac massage was done to prevent possible
distension of the left ventricle under ventricular fibrilla-
tion. The fascia lata and saphenous vein were harvested
from the left thigh. The autograft patch was constructed
by affixing the two materials with each other and was
then sized and arranged in two layers in such a way that
the saphenous vein formed the inner layer and the fascia
lata the outer layer. When the rectal temperature dropped
to 20°C, sternotomy with omental dissection was per-
formed. After circulatory arrest, the pseudoaneurysm
was opened (Fig. 2A). Due to the use of deep hypother-
mic circulatory arrest technique, extensive dissection
was not required. The aortic defect was repaired using
an autograft patch measuring 2cm in width (Fig. 2B).
Circulatory arrest time was 15min.

The mediastinal infection was controlled, and no
recurrence of the pseudoaneurysm was detected 5 years
after the operation.
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ﬁg. 1 A Preoperative
aortogram. Arrow indicates
_ a pseudoaneurysm in the
ascending aorta.
B Preoperative computed
tomogram. Arrow indicates
a pseudoaneurysm in the
ascending aorta

Fig. 2 Operative findings. A Peudoaneurysm is opened, and aortic
edge is trimmed under deep hypothermic circulatory arrest. B AD,
aortic defect; Om, dissected omentum. B Patch repair with auto-
graft is performed. P, autograft patch

Discussion

There have been several reports of ascending aortic
pseudoaneurysm following cardiac operations.> Among
them, pseudoaneurysms after mediastinitis are particu-
larly intractable. Yamazaki et al. reported two cases of
successful repair of pseudoaneurysm in the ascending
aorta using a fascia lata patch.’ They used double-folded
fascia lata, which was found to be durable. We also suc-
cessfully repaired a pseudoaneurysm in the ascending
aorta with autograft patches consisting of fascia lata and
saphenous vein in layers. The durability of both patches

was satisfactory. Papadimitriou et al. documented 2-
year durability of the fascia lata patch used to replace a
short segment of the ascending aorta in a canine study.*
Wylie et al. described experimental and clinical use of
fascia lata for major artery repair.’ We thought that the
layer of saphenous vein might be useful with regard to
aortic wall strength and antithrombosis. Therefore, we
arranged a two-layered autograft patch by putting fascia
lata over a sutured venous patch.

Fascia lata is usually used in general thoracic surgery
for filling defects in the chest wall,® diaphragm,’ and
pericardium.® We have previously examined in an exper-
imental model the tensile strength of fascia lata used for
diaphragm reconstruction.’ Based on the results of that
experimental study, we thought that suture line strength
of fascia lata should be adequate even when it is used for
aortic reconstruction.

A double-layer autograft patch consisting of fascia
lata and saphenous vein may be an effective material for
reconstruction of an infective aortic pseudoaneurysm.
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What Expectations are Realistic in the Surgical
Outcome of Acute Type-A Aortic Dissection?

Teruhisa Kazui, MD.
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Acute type-A aortic dissection is a life-threatening
condition in which emergency surgical intervention is
almost always required to prevent sudden death from
aortic rupture or vital-organ malperfusion. In-hospital
mortality following this complex surgery is reported
to be 15-30%, although a few centers have reported
less than 10%. Improved surgical outcome is said
to be closely related to the surgeon’s experience,
diagnostic advances such as the use of transesophageal
echocardiography and computed tomography (CT)
resulting in earlier surgical referral, and appropriate
surgical techniques. Surgical techniques include the use
of graft exclusion, open distal anastomosis, biological
gluersuch as gelatin resorcin formaldehyde (GRF) and
Bioglue, collagen-impregnated Dacron grafts, improved
cerebral protection such as deep hypothermic circula-
tory arrest with or without retrograde cerebral perfusion
and antegrade selective cerebral perfusion, antegrade
systemic perfusion after the distal graft anastomosis,
and axillary or subclavian artery cannulation to avoid
malperfusion of the vital organs. Better perioperative
and anesthetic care has also significantly improved
surgical outcome.

However, recent reports on surgical outcome
following acute type-A aortic dissection repair are not
particularly encouraging. Data from the International
Registry of Acute Aortic Dissection Investigators
provides a good example. Compiled from 526 patients
at |8 referral centers world-wide and published in 2005,
the report shows an in-hospital mortality of 25.1%'—
a figure that appears unchanged in 3 decades. Are
we missing something here? Why have these major
centers been unable to reduce in-hospital mortality for
this particular condition to an acceptable level despite
continuous effort? Can these centers somehow have not
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benefited from advances over the years? This becomes a
reasonable question when we look at the Annual Report
of the Japanese Association for Thoracic Surgery for
2003. In a cohort of 2,247 patients operated on for acute
type-A aortic dissection at 385 institutions across Japan,
in-hospital mortality was 14.5%.> What is responsible
for this gap? Are Japanese surgeons somehow practicing
superior surgical techniques or are centers participating
in the International Registry operating under somewhat
different circumstances? What, then, are the realistic
expectations for in-hospital mortality following surgery
for acute type-A aortic dissection?

Established determinants of in-hospital mortality
following this surgical intervention include preoperative
conditions such as shock, organ malperfusion (coronary,
cerebral, abdominal visceral), comorbidities such as renal
dysfunction and chronic obstructive pulmonary disease
(COPD), and surgical techniques including cerebral
protection. The type and location of the institution is
also considered important in determining outcome.
A primary care center with an active emergency
department must deal with all sorts of cases. A tertiary
referral center, however, may never see the moribund
patients who die before reaching the hospital—a type of
“natural selection.” Such natural selection has almost
no positive influence on the surgical outcome at tertiary
centers, however. Last but not least is the case volume
of a given institution or surgeon. Even the busiest of
centers usually conduct fewer than 15 cases involving
acute type-A dissection a year, although their routine
open-heart cases such as coronary artery bypass grafting
(CABQ) and valve replacement procedures may exceed
1,000 a year. If S staff surgeons work at such centers
and cases are evenly distributed among them, this
becomes a mere 2-3 cases of acute type-A dissection
per surgeon per year, which is simply not encugh for
surgeons to improve their skill and expertise.

Indeed, the surgeon’s experience greatly affects
in-hospital mortality following acute type-A aortic
dissection surgery. Westaby et al. reported 6% in-hospi-
tal mortality in his single-surgeon experience with this

-% 49—



48 Kazui

condition.” In my experience, in-hospital mortality is
1.5%—a single mortality in a recent personal series of
65 consecutive patients. As Dr. Bachet first pointed out,
however, surgical outcome cannot be expected to be
as satisfactory when young, less-experienced surgeons
on-call at midnight or on the weekends are asked to deal
with cases coming at these times.* It is thus reasonable
to assume that the impact of such factors on surgical
outcome is not reflected in published data.

If we agree that preoperative conditions are compa-
rable among published series, the factor left explaining
these gaps in outcome is case-volume-related—the
experience and expertise of surgeons. This means that
surgical risk must be evaluated considering relatively
unexplored factors such as type and location and case
volume of a given institute and individual surgeons’
experience to gain greater insight into why many institu-
tions have been unable to achieve the required success in
surgical management of acute type-A aortic dissection.

The Japanese Journal of
Thoracic and Cardiovascular Surgery
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2% o 7:. Betheald 65BN HOFIMTH X%
#HEt L, reimplantation ENRBILKEWHILL,
KIWRFA S HRDOBEREL LT S5 L2
LTw5s?, %7 reimplantation EDEIZIX, K
WRFOBHE %2 L) BRISEVCLDELFDR b
L A %34 5 HAY T DePaulis Valsalva graft ¢
FEHRENTWSS, DePaulis Valsalva graftid &
TOEBHRICBVTRROD DS ik
BAUETHY, ERLATNETH S EAH
BEEIhLTWEY, MarfanfERECHLTLAD
RRFEHNRN T BRTREIRRZOHHEIATH
5705, FER R #IRL T reimplantation % v
5 ETRFLEAVWFCELI ENFME SN
TV 3 101D

¥ /- # TLEENZ composite graft replace-
ment A¥HEIT 7> Marfan SEMR BBV TER
WS REIREE F 7213 S W ARBINRIC R L CHFH
EELZ 4P HET Lo/, kY &80
BOHEE FHT 50 EBIIRE S » 2R EL
L% &, #7:DeBakey [EIABIRMHERE B
CRE AR R ESRE 65EF 5 EAZE LY
BrrmsLr,

2. WHAMIRMSHERORIOME 343
C. mfriE%

SRAIIRFR 0T LM EREEA ML L TE L
S L RABHERBROE EICKRE LEKELCH
L7z wz b, BT L2 SIEEEEE LT
Z ORBEHEA & BAE KR IR 7 L1 2 L LR
fhibt A oS T R REE M B EHR S o
7o. L2 L, B D difriEsitiviisiat LA
MR LA TR EE RS TIEEIS
CEMBHEs Y, FEREILREMA30GULED
FEFNCIZBEFRIE E D RARIEN G <, BROREN
FAERMIICEAGEIEVWTROFELHI L
LW ENBBRENB I IR/, —H, &
IE T RINAY AR HEFT i DO F FHTEAYUL < W R C
SNDLEIIT o TEALWS, RIRMWHGERD
HHE RIS TER B & BRI
ENTETVE2S, EEMND» S EOHAEER
NI XA A STV B, Kouchoukos K
OWERELEFEMEME L, AREHIRA SO—W
BERAY TSR REFRELETTIEHEE
B EHNEIR L T 5 19, Neri i cerebral autoreg-
ulation DL S B0 IR E & L L TER
WIREREFBER TSI L HEL TS 7.
Strauch X BRI B W T, REiMiu, 8EEH
¥R AFENEOSTRRYREROFTAELH
MRLTEH 18, FARERMIDEMAREER
WRERO AV FEREELH LTS ETHA
Thh, BICHBIHIRED 2 ELL TWB 19,
Di Eusanio & multicenter study % 1TV, ##IRDY
R HE SRR ) T (2 B EBRBYIR F 47 % Mty L 7= 583 4
BIOFERTET- % 8.7%, permanent neurological
dysfunction 38%Td 1, BIROMEFEHRIEIEN
RREETHAEI LR HRE LN, HRTY
330 1 o0 R 4R 1Y ik 8 B £ & P o FAVEE B0 & RRET
L permanent/temporary neurological dys-
function 4.2%/2.4% T, $HICHEMTRMZET S
FERFROBICRERTH LI L AWML L1220,

-%52-
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TR R EOBRICKIRE EOBRETI S
NENIIEKRELE L TRHREDERDZEZHATHS.
Strauch X EFMET & 1TV, BIEARHEAER
Y M 8 3 5 % BEAT L 7243 9 A % D behavioral
score WERIFTHo7:Z L EHELTB 2. #r
# 0 QOL (quality of life) OEREAH» S OHE D
fibhTEH, ImmeridMEEZELZHEX
YR FHAEGI 23 L TSF36 (36 Health Survey
Questionnaire) % F\:7-#7% QOL Ol & 1TV,
205U EEE L -BEARIERELETQOL K
TEED, HIZBFULEEELEMNTHET
ot RIRMIEEREEHVCIEFTIERE
TholtBMELTNE S,

T B EABIRERATOFHFRICEHL T,
EHRTIRUATA, O34 75 7 b & B/ sepa-
rated graft technique MR ST & /A%, Bk
KBWTLAFEOFRMLICEE LERSAL L
Il o T &7, en bloc technique & ILE L,
BRESBEOILANES T, F-SEoR7ERIC
ERTLBRBIERELT2VBRTELLD
BERBIEOAPLLFREEZ LN TV,
Di Euanio i #IRMEREEL @B FRELTH
W, 230#I? separated graft technique i &
122 ® en bloc technique Bl & % JLEHRET L,
separated graft techniqueiden bloc technique
CHBLTEILLELLVWERTHY, E0F
B2 RBELTW5A2), F7:-Spielvogel i B
DEFBALMELXER L TTOFRELHEL
TV %2 Kouchoukos b &L Tld arch first
technique i BV T4 T ATLHELXERAL T
WHBERELTWVS.

S A BABIRAAIC X 5 LT ~B BKAD
WRE M % G173 B ETHRRER L LTER
BIRREEEAVAZIEIZL Y, RIFLFHEE
PEONEIENME SN TS 2MB), LT
BRI S A EFICSH L TRmAYIC separated
graft technique {2 X 3 LiT~S R KBRS BB

WEBITLTE A, FUBLUERBYREIIR
HThn, SERIIRICHT 5 ERBEFR LR
ysg, POTHTRBRUTOBFHEESICT
LBl EEBRELLS.

D. FHEREE

g N R R B IR B FHT I B AW BRI DO F
i BEOKBRAFHI BV TRRKOFEE Vo
Th v, HESHRENFERE L CIIHFHIEMmIC
HkT 52, FOFHEMOFHIZTHTHS
SEMS, B—OFETFHTHILNTET
%, HAroREFERAEINRTED, F2HL
VWRADLLRINTWED, WELHEILINSTFTH
ENLCONRARTHL. FHEMONEL LT
BAETid, WA Adamkiewicz BIROBEE, &
U REMIRAES, Nfkim, BhRIEIIRE R, BEBI
FL+—2, MEREEOHEM, #iP MEP
(motor-evoked potential) €= % —%AHwo6h
Twa., POFREME=%—& LT, MEP
M EDSEP (somatosensory evoked potential)
KHELTIWERTHY, L{ERASRD LS
2% o T &7, Wi false-negative DIEFIHH
A EXEM SN TV 5. Kakinohana iXIKEI B
WAL HEES &7: L TH « motor neuron A5iE
BRI Tw B &1 id false-negative {22 1)
BEZLEEBRMICHOLMILTWE D, '

FERREE L LTShiltNa/CaF v ~ A VLI
ETHLINSTOFMREDRE ERANILEL
BELTWBI, KiziltepeldR7 1 YIiZ&Th
%KY 7 x /) —)VTad5resveratrol D HFHifrE
38 % BEE{LIEE Td % malondialdehyde DI
DEEH»SLWE LTV, Toumpoulis H it
ischemic preconditioning DA At % ERAICH
RETL, 457 EMICHLTCIFATH L
HE LT3 3, Ishir i3 ischemic preconditioning

¢ nicotinamide X 5- % A+ 5 Z & THERE

-® 53~



BEMEADZEEERBIHET L TWE W,

Coselli i3 & L KB IR 3 5% O L E % % retro-
spective \2HRET L, TITABIIRERICBVTEL
NANRRE®BFERE L THWEEES, clamp
and sew THEfT LB LB L, FHBEOHE
RIZIZEIBETH D, KL/ 35 A 78 2D 0 BRI
PIZHEEL T RWIEEREL TS, L
L, LEEKHIREREET S Crawford TE)E
PR ARBARB X35 FHhI BV TIE, EfLKH
REFSFREEMOFEICHERTH D I L ITIER
¥hTw3. Kouchoukos L@ {EARIGREIEE
W2k 219200 T ARERE & UG E R EHIRE
BEFE BRI L, FHFTRRERE L Crawford I
BMT1/36, I8T0/42, NIRIT231THH, £
DEFHREDROAEELZREL TV 53,

WM R A EIIR A % D B RREE I & B oL
Adamkiewicz BIIROBROMEZIITLL, #F
PEME, MENTHROMESOEROERYE
#HENTv b, Strauch it Adamkiewicz ByI& 72
T T% L TEER, B IESRSHR, #HETHIROM
MOBEEM*ERMICRFTLEBEL TSI,
Biglioli i2 IR 51 M A HRFTL, €TOEFTHH
BEBIR D EBE IR N TE Y, T05%DEFT
BBk A 5 Adamkiewicz IR 2SGIE L Tn/c &
BELTWAE®, /X7 Y57 MERI
BT A REOHE L, FMICLIATMEER
EHBLEWI EHRES R, ARSoRKLE
(MAP < 70mmHg) 753 AF Y 757 MR
MNHREDERE T THo e WMELTNE Y,

E. SMXBlRMAERE

TR, WO DNEEH S BT 4 ST
EHINTWBDY, The International Registry of
Acute Aortic Dissection Experience P#GTTid,
St AR RBEVIRFEE AT B FH AT TERIE
CHBI%THETHY, HRYEITLETDH
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ST BTIE3AN% T H o 1L KR E L TEDIEHE
REITRTHEEHEL TS0,

OB LNBERHE BT 55 AR
BEEDOFREFILE DO TR TERIFHRER
FRET A —DOOHETFICHDEL I EAUFRE
ENTVeA, BFEIERFICHLTLRELF
WHRENFHER EN T 5. Eusanio % izt R
BT, BREE U CGRIRMEERE L8

C HTAETSRU LS AR KEIRMEES T

HoTLFREEIFEDLL LW EEZHEL
724V £ /> Chiappini (& 70 5 LA L o fE 1 0 F 4#f
B, T0RUTERBTHo L EZHMEL
T34,

Takahara iSRRI HNEAREEFT HE
P S MR K & 84# % 17 ) BRI elephant
trunk % W CEMBIARBRY & BITL, T
TREBRDOBEBERIEITISHNTHo - LK
HELTW3EY, —F Mizuno 2 21 A B KEHIRAF
¥t stented elephant trunk % fE4T L 7295 % 1R
L, TIHRKBROMBIEAZEICIIFS LLA2H
W ENRER S LA REL TS W,

F. hE KBRS Bl

LB R ENRB ST A2 FHFEROT 70—
FILBLTERERLVBRNENLIATHA.

LEHABRERTHOZMNT 7o —-FI2B1F5
elephant trunk technique ®H A% L BHEE X
fL, Svensson & i 142 #1 @ elephant trunk
technique ##ET L, “HIMA TITRIIKF /21
JESABIRERE /G R TV 7T 7 MERIC
FRPOREETHILHEL TS, Safild
321 %l elephant trunk technique ##F L, =
BIFRIZFEDTHY, FREREOSEEFR
7% Tho7c L mEL TV 510,

AEAE, — W92 E R B IR % ) FEDH (- iR L
HIF 2K S b Ly, L. My

— % 54—
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& IE P Y A & pull-through £ T o — W & ik
i L, WA CoRSN L EERE L H
BELWLDOThHolotHEDL ALNLH,
Kouchoukos i3 W #I i A @7 7o —F (clam-
shell) 75 BE G & X ICHET 5 archfirst
technique % JH 70— WY [ FE 0930 K B) IR & et
FHELTWA Y 464EP & MR L 7o RE T
BEIETCH 6.5%, WiRMNHEZEL 7% < SEEEFFET75%
T ol

Karck i frozen elephant trunk technique & $k
LT, AF 7 b7 537 bETIARBRKIEAT S
L TR EEKBIROBEREAAT L1,
F 7181 BHIR 7 e B LSk L L R B K B ik
BiEBITT2%E, EON1/8ATEELFF
748 FE VA BICRSER T2 R E D
IATHNIEEBKREBRASEICHRETH
retrograde repair b HH T3 5 5.

BROICKIREBIRF G RDRELERE
% o 12EF D% { iX Marfan SEERDERATH %
A%, HHRRE R B LA UE QOL ik By BLAF
TS, 4% I0LH EBREMNOHEMATFE
xn 5. Iguchi 51X 18 SERI @ Marfan SEG 5
THERMEEER B 22 EFNZEH 2B OKED
REFEBITL (THTREBRESER), 5E£X
902%, 10&%744% Tho - LB|mEL TV 552,

G. AFMTFT7 M

AFY NTTT7 MEEORBNBFLEREN L
EThTtwasbon, E#BEMOMELLLT,
endoleak, durability, migration2$HhiFfoh,

RIGERE V) STIRHENIRESA TS, EF,

& % IR R IRAT (o5t B PGS I S
TETEY, FOHEBEOMESITHEELLOD
5. TETIARMIRZSGTRL, SBREIKRIC
WHETBHEAFY b5 7 MEFORADLITOIS L
I oTETWA,

TAKBIRCHTE A7 2 757 FGHIER
FEMCH BN LB ES TH A OBERAIZE
WTELRALNT &L, BIRTELOHEWFER
TILZERAE, endoleak. migration SR E S 4,
FORBYRFISHROMET e R ER S
7\, Brandtidopen surgery &ML, FHiB
HMIET, ICUTEMIRG, AT IR o 5L 1] 34y 1o
TREEIIRAT Y M7 77 FEEMERTWIZZ
Ex@EL Twb 53, Neuhauser IZEIIR (L%
FTIARBRBIZHTARAT Y P57 biaH3l
B (et 18, 2136 oPHEE (P15
#A) REEL, AWYPETE19%, technical
success rate 55%, EABEPICH/IZtype I
endoleak # & 7z L7 fEBIA23% THh o 7= L i
LT 55, Bortone & 132 B0 T 1T K BIIR#& £E
PEHREL, ATV 7577 VERICBT SR
FECERIZ39%, F3520.92 7 B o follow-up Hfii &
I263%DEL & BDH-DIH LT, FREIER
BTCIREEERWOI%THoEHEL TS5,

WA BIRE M I E 2T HARISE S, &
BRICBIARBEOSEETHS. WEREYIRM
BEFIZHHT 5 open surgery T HEIT L7-F L R
Fy M7 7 MEFRERT LB RERE L
XEETIE, BE#HMIETE ILopen surgery T
178% TH 72D LT, AT b7 77 MiE
Tix3.1%ThH, THICEHUKGIFELZYUEL
Tw7=4%, follow up D reintervention % late
complication i3 27~ b7 57 FEHETE VR
SN EHEEEFRVRENLETHILHERL
T3 5%,

BE AR 5T B AV GRS, REREE
EOMAHEVHROITECRFLRLDEL ST
& 7%, TERDSEEHE Tidhigh risk DE K
BIREFEFUSS LTAT Y b7 57 FERAAA
LN TWw5b, Czerny &5 #5-H % transposition
LB BMABRESHLTAIAT Y M7
7 M i#E#E. open surgery ASANW fif e FE B0

- & 55—



TABE—BRCADBHIERRELTL A,

T EHE THRICER - Tid transposition % fiti
LG THREBRELRT I LIl E

LHESINTNDE,

Shimono 3 T ABIRICARAKELET 24

HE L UBERIIRBECTHTE AT TT T

FEROERECTE2T% Tho e HmEL TW
55, TORBRE»SOPHEBHKSET

80, 25 ST FEBIS2EBDCTIC

BT, BYEMICGHER % T L7SESD 76%, 18

M RTT L7SERIO 36% THBENHK L ZD
UL aAs8BicEiT L EAD

AR AN

T

219%IC BV THRAPISEMFREFEL T

ERHEBEZLDLRLLTIEELEL BV,

E A

Duebener it R L BB ER TS S NN &b
FEx LD 2k B YA DIIRBE N 5 SRS

MBELTOAF MY S5 7 PEROFEHELHR

HELTw5H6,

TAKBRE LKRBIRFETH 550

PAU (penetrating atherosclerotic ulcer) XA 7
YEIIFT MEROLVBEIE TRV LEZS

N Tv 5. Rousseau &y REIIRIBES 76 B %

WEtL, AF> 757 MEFITAT D open
surgery D EREBOLNBEFMIBOTIZED R

ERTHLHIELEREL TV B2,

% 7- Demer
WPAUWHLTAF Y bS5 7 biGREITo 72

26 Bl BRET L, MMIRINE 92%., 5EEFET0%,
S5EDEMBINE65%E LT 55, EEHDX

TS5 7 NEAESHED -DITERRVELE

BREETLILEREL TV E9,

tIv

BE, #=a2b—¥ 3 v, KIIRIEHMERE,
HRIGEE, 2 KEIRME, ERK

R,

FhREIR, 25 b7 57 POBEEIZHT, HE

KEYIRAG SR G HED WAL DA D & BT
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Cardiovascular Surgery in Japan during 2003
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Abstract

Total arch replacement (TAR) for aneurysm of the aortic arch through the midstemotomy has several advantages over left thoracotomy.
The purpose of this study was to identify the factors that might have an effect on the distal anastomosis through midstemotomy. From
October 1999 to August 2005, 125 patients underwent TAR for aneurysm of the aortic arch through midstemotomy. Ninety-four patients
with antegrade cerebral perfusion were selected. Distal anastomosis was performed under circulatory arrest (CA) of the lower body.
Preoperatively, the diameter of aneurysm, the depth of distal end of aneurysm from anterior skin surface and the anteroposterior diameter
of body trunk were measured. Postoperatively, the distance from the carina to the distal anastomosis was measured. There were six early
deaths (6.4%). Duration of CA was 37+7.6 min. Diameter of the aneurysm was 60.6+ 13.2 mm and the depth of the distal end of aneurysm
was 139+20.6 mm. There was no correlation between CA time and these factors. The anteroposterior diameter of body trunk was
200+ 18.0 mm and has a correlation with CA time. The depth of distal end of aneurysm from anterior skin surface was the only factor that

affected duration for distal anastomosis.

® 2007 Published by European Association for Cardio-Thoracic 'Surgery.~ All rights reserved.
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1. Introduction

Surgical treatment of arch aneurysms has remarkably
improved in recent years [1, 2]. Total arch replacement
(TAR) for aneurysm of the aortic arch through the midster-
notomy has several advantages [1]. However, in TAR, distal
anastomosis through midsternotomy is sometimes compro-
mised because of a fragile aortic wall, and narrowed or
deep working space. In anecdotes, midstemotomy was used
for the aneurysm of arch approximately at the level of
tracheal bifurcation and if the aneurysm extended mare
distal, left thoracotomy was employed [1]. The definitive
indications of midsternotomy for arch aneurysm were not
reported. The purpose of this study was to identify the
factors that might affect on the distal anastomosis when
the arch aneurysm was entered from the midsternotomy.

2. Patients and methods

2.1. Patients

From October 1999 to August 2005, 130 consecutive
patients with non-dissected aneurysm of the aortic arch
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Society of Thoracic Surgeons, Stockholm, Sweden, September 10~13, 2006.
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underwent TAR in our institution. In 125 patients, the
aneurysms could be approached through midsternotomy
alone. For brain protection, selective antegrade cerebral
perfusion (SCP) was used in 94 patients and deep hypo-
thermia circutatory arrest, with retrograde cerebral perfu-
sion in 31 patients. In this study, patients who had SCP
were selected. Mean age was 7416 (57-86) years. Aneu-
rysm shapes were 51 fusiform and 43 saccular.

2.2. Operative techniques

Cardiopulmonary bypass (CPB) was established by using
ascending aortic cannulation and bicaval drainage.
Both antegrade and retrograde cardioplegia were used to
myocardial protection. Aneurysm was opened under deep
hypothermic (nasopharyngeal temperature 23 °C) circula-
tory arrest (CA). SCP for the cerebral protection was
started with balloon-tipped catheters which were selective-
ly inserted in all three arteries. The orifice of the descend-
ing aorta, which was distal to the aneurysm, was transected
from inside of the aneurysm without touching the left vagal
nerve and the left recurrent nerve. Aggressive dissection
and division of the esophageat branches, branchial arteries,
and upper intercostal arteries facilitated adequate mabili-
sation of the descending aorta. A quadrifurcated Dacron
graft was used and distal anastomosis was performed with
4-0 polypropylene suture with reinforcement of a Teflon
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Fig. 1. (a) Aneurysm was opened after circulatory arrest. (b) Selective ante-
grade perfusion (SCP) was started with selective three balloon catheters.
The descending aorta was transected from inside of the aneurysm. (c) Using
a quadrifurcated graft, distal anastomosis was performed with 4-0 potypro-
pylene suture with Teflon felt reinforcement under deep hypothermic (23)
circulatory arrest of the tower body. (d) During rewarming, the ascending
aorta was anastomosed, then individual reconstruction of arch vessels to the
graft branches was performed.

felt strip. Rewarming was started after the distal anasto-
mosis. In patients without intra- or extra-cranial vascular
lesions, the ascending aorta to graft anastomosis was
achieved and the coronary arteries were reperfused. Final-
ly, individual anastomaosis of the left subclavian artery, the
left common carotid artery, and the brachiocephalic artery
to the graft branches were performed with 5-0 polypropy-
lene suture. For patients who had cranial vascular obstruc-
tive lesion, reconstruction of arch vessels was performed
prior to rewarming and to the proximal anastomosis (Fig.
1).

2.3. Measurements

Preoperatively, the diameter of aneurysm (Fig. 2), the
depth of distal end of aneurysm from anterior skin surface
(Fig. 2b) and the anteroposterior diameter of body trunk
(Fig. 2c) were measured using computed tomography (CT).
During the operation, the aortic wall was subjectively
evaluated according to the severity of atherosclerosis in
the point of aortic fragility and calcification, and classified
into three grades (1: mild, 2: moderate, 3: severe). Post-
operatively, distance from the middle paint of the tracheal
bifurcation to the distal end of the anastomosis was meas-
ured by CT (Fig. 3).

2.4, Statistical analysis

All analyses were performed using the Stat view version
4.5 statistical package (Abacus Concepts Inc., Berkeley,
CA) and Sigmastat software.

Continuous data are expressed as the meand+standard
deviation. Multivariate logistic regression was used to iden-
tify independent predictors of prolonged CA and the cor-

Fig. 2. The diameter of aneurysm (@), the depth of distal end of aneurysm
from anterior body surface (b), and the anteroposterior diameter of body
trunk (c), was measured by computed tomography.

relations between CA time and four factors (a~d) were
analysed. A P-value of 0.05 or less was considered
significant.

3. Resulits

The overall in-hospital mortality was 6.4% (6 of 94
patients). No patients required additional skin incision or
left pleurotomy. Two patients died due to respiratory dys-
function, two multi-organ failures, one low output syn-
drome and one sepsis. As the morbidity, 5 patients (5.3%)
had respiratory dysfunction, 3 (3.2%) mediastinitis, 3 (3.2%)
renal dysfunction, and 3 (3.2%) neurological dysfunction,
and 4 (4.3%) hoarseness.

Fig. 3. The postoperative distance from tracheal bifurcation to the distal end
of the anastomosts by CT.
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Table 1 Table 2 ]
The measurements of anatomical, operative and postoperative factors The factors which prolonged circulatory arrest time over 40 min
Precperative measurements (mm) Aortic wall quality n=11
Diameter of aneurysm 60.6+13.2 (25-91) Poor aortic wall 9
Depth of the end of aneurysm from 139+ 20.6 (80-180) Endoarterectomy 1
anterior skin level Agrtic fnjury due to poor aorta 1
Anteroposterior diameter of body trunk 200+ 18.0 (160-240) Other n=6
Depth ratio 0.70+0.08 (0.39-0.85) Adhesion to pleura 1

Operative measurements (min)

Surgeon’s feeling to be deep

Surgery time 391128 (225-845)

Cardicputmonary bypass time 168+ 61 (115~263)

Aorta cross-clamp time 70430 (38-195) .

Circulatory arrest time 3717.6 (24-49) 3.3. Postoperative measurements
Aortic wall score 1.92+0.9

Postoperative measurements {mm)
The distance from the distat end of the
anastomosis to the tracheal bifurcation

10.7+£7.9 (-10 to 30)

3.1. Preoperative measurements

The mean diameter of aneurysm was 60.6+13.2 mm. The
mean distance between distal end of aneurysm and anterior
skin level was 139+20.6 mm (Table 1).

3.2. Intra-operative measurement

Duration of lower body CA was 37+7.6 min. The aortic
wall score at the distal anastomosis, which was subjectively
evaluated by a surgeon (Y.0.), was grade one (normal or
trivial) in 24 patients, grade two (moderate) in 25, and
grade three (severe) in 36. The mean aortic score was
1.9240.9. Eighteen patients required a longer CA time
-(over 40 min). The main reasons for this time consuming
was fragile aortic wall; two had aortic injury, one needed
concomitant endoarterectomy, and one had adhesion to
pleura. In five patients, the surgeon subjectively feit that
the distal anastomosis was very deep (Tables 1 and 2).
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The distance from the distal end of the anastomosis to
the mid-portion of the tracheal bifurcation was 10.7+7.9
(—10 to 30) mm (Table 1).

3.4. Correlation

The correlation between CA time and the five factors:
the diameter of aneurysm (Fig. 4a), the depth of the distal
end of aneurysm from anterfor skin (Fig. 4b), the antero-
posterior diameter of body trunk (Fig. 4¢), and the distance
between the distat end of the anastomosis and the tracheal
bifurcation (Fig. 4d) were analysed. There was no signifi-
cant correlation between CA time and the diameter of
aneurysm, the anteroposterior diameter of body trunk, and
the distance from the distal end of the anastomosis to the
tracheal bifurcation. However, a weak correlation between
the depth of distal end of aneurysm from the anterior skin
and with CA time was found (P=0.0085, R?=0.11).

The logistic regression for multivariate analysis demon-
strated that the depth of distal end of aneurysm from the
anterior skin level over 150 mm was the only risk factor
(OR: 28.1; CI: 1.73-456.9; P=0.02) for CA time over 40 min
(Table 3).
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Fig. 4. The correlation between the CA time and (a) the diameter of aneurysm, (b) the depth of distat end of aneurysm from anterfor bedy skin ltevel, (c) the
anteroposterior diameter of body trunk, (d) the distance from tracheal bifurcation to the distal end of the anastornosis.
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