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Background. We evaluated a one-stage technique for
xtensive replacement of the thoracic aorta in patients
ith chronic aortic dissection.
Methods. Fifty-one patients with chronic expanding

horacic aortic dissections (48 type A, 3 type B with
roximal extension) were treated with a single procedure
sing a bilateral anterior thoracotomy, hypothermic cir-
ulatory arrest, and reperfusion of the arch vessels first to
inimize brain ischemia. Forty-six patients had previous

perations: for acute type A aortic dissection (n � 36),
ortic valve disease (n � 6), or coronary artery disease
n � 4). The ascending aorta and entire arch were
eplaced in all patients combined with varying lengths of
he descending aorta.

Results. Hospital mortality was 3.9% (2 patients). Five
atients (10%) required reoperation for bleeding. Two

atients were discharged on ventilatory support and 2 on
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ialysis. No patient sustained a stroke, and paraplegia
eveloped in one. The 5- and 7-year survival rates were
9% and 68%. Freedom from reoperation on the thoracic
r abdominal aorta was 92% at 5 and 7 years postopera-
ively. Serial tomograms have documented substantial
nlargement of the residual dissected aorta in only 2
atients (reoperated).
Conclusions. The technique is a safe and suitable

lternative to the two-stage (elephant trunk technique)
nd hybrid procedures for treatment of chronic dissec-
ion with aneurysm of the thoracic aorta. It eliminates the
isk of rupture in the interval between staged procedures
nd the risks associated with a second thoracic aortic
rocedure, and is associated with a low rate of reopera-

ion on the remaining aorta.
(Ann Thorac Surg 2008;86:1502–9)
© 2008 by The Society of Thoracic Surgeons
rogressive dilatation of the thoracic aorta after suc-
cessful repair of type A aortic dissection is not

ncommon, and operative intervention on the remaining
issected thoracic aorta is required in up to 30% of
atients in the 5 to 10 years after the initial repair [1–6].
ome of these patients may also have aortic valve regur-
itation or dilated or dissected aortic sinuses that re-
uires operative treatment [3, 6]. Unrecognized aortic
issection occurs spontaneously or after operations on

he coronary arteries or cardiac valves and may also
esult in aneurysmal dilatation of the dissected thoracic
orta that requires operative treatment [7, 8].
The optimal surgical management of patients with

hese conditions who have substantial enlargement of
he remaining ascending aorta, the aortic arch, and part
r all of the descending thoracic aorta is not clearly
stablished. Therapeutic options include staged proce-
ures, commonly using the elephant trunk technique

9–11], hybrid procedures using endovascular grafts to
xclude the descending thoracic aneurysmal segments at
he time of or after graft replacement of the ascending
orta and aortic arch [12, 13], and one-stage procedures

ccepted for publication July 21, 2008.

ddress correspondence to Dr Kouchoukos, Cardiac, Thoracic and Vas-
eplacing all of the aneurysmal dissected aorta through
ne or several incisions [14–16].
We present here our experience with one-stage repair

or patients with chronic type A aortic dissection and
xtensive enlargement of most or all of the remaining
issected thoracic aorta, using a bilateral anterior thora-
otomy approach and early perfusion of the brachioce-
halic arteries (arch-first technique) to minimize the
uration of brain ischemia.

atients and Methods

atient Characteristics
uring a 10-year interval ending in November 2007, 51
atients with chronic, expanding type A aortic dissection
nderwent one-stage resection and graft replacement of

he ascending aorta, the aortic arch, and varying lengths
f the descending thoracic aorta. This study was re-
iewed by the Institutional Review Board of the Missouri
aptist Medical Center and was exempted from board
pproval.
The mean patient age was 58 years (range, 22 to 81

ears), and 38 (74%) were men. Thirty-six patients had
reviously undergone repair of acute type A aortic dis-
ection. A type A dissection developed in 10 patients, in

during or after aortic valve replacement or repair and in

0003-4975/08/$34.00
doi:10.1016/j.athoracsur.2008.07.059
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after coronary artery bypass grafting (CABG). Three
atients had type B aortic dissections that were initially
anaged with medical therapy and developed proximal

xtension of the dissection into the aortic arch and
scending aorta. The remaining 2 patients had chronic
ype A dissections that were initially managed without
peration. Six patients (11.7%) had Marfan syndrome,
nd 1 (2%) had both Loeys-Dietz syndrome and type I
hlers-Danlos syndrome.
Among the 46 patients undergoing reoperation, the
ean interval between the initial and the second proce-

ure was 73 months (median, 60; range, 3 to 249 months).
he previous operations among the 36 patients with type
aortic dissection are reported in Table 1. At the time of

eoperation, the dissection extended into the abdominal
orta in all but 1 patient.
The indications for operation were progressive en-

argement of the involved aortic segments documented

able 1. Previous Operations in 36 Patients With Type A
ortic Dissection

peration Patients, No.a

scending aortic replacement 21
Isolated 9
Aortic valve suspension 9
Aortic valve replacement 3
scending aorta and root replacement 15
otal 36

Four patients had concomitant coronary artery bypass grafting.
y serial computed tomography (CT) scans or magnetic
esonance imaging (MRI) studies in all patients (Figs 1
nd 2), and the presence of symptoms (chest pain, back
ain, congestive failure, hoarseness) in 27 patients

53%). Contained rupture of the dissected aorta was
resent in 2 patients, who required urgent operation.
he area of maximal enlargement in most patients was

he proximal portion of the descending thoracic aorta
Fig 1).

All patients undergoing elective operation underwent
reoperative cardiac catheterization, assessment of pul-
onary and renal function, and carotid duplex imaging.
ther diagnostic studies (thoracic aortography, cerebral

ngiography, CT or MRI of the brain) were performed
hen indicated. No patient was denied operation be-

ause of severe pulmonary dysfunction.
During the study interval, no patient with extensive

neurysmal dilatation of a chronically dissected aorta
ufficient to require operation, but with the aneurysmal
egment confined to the thoracic aorta, was managed by
ny other technique. Patients in whom the aneurysmal
nlargement extended into the abdominal aorta were
reated with staged procedures.

perative Technique
ur current operative technique has been previously

eported [14]. In brief, it involves use of a bilateral
nterior thoracotomy through the fourth intercostal
pace, transverse sternotomy, peripheral venous cannu-
ation through the right common femoral vein using a
wo-stage cannula with the tip positioned in the superior

Fig 1. Computed sequential tomographic im-
ages of a 69-year-old man who underwent
repair of an acute type A aortic dissection 8
months previously. The aneurysmal enlarge-
ment is confined to the upper two-thirds of
the descending thoracic aorta.
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ena cava, and cannulation of both the right common
emoral artery and the right axillary artery.

In our initial experience, a cuff of aortic tissue was
xcised around the brachiocephalic arteries, and this cuff
as sutured to an opening in a collagen-impregnated
olyester aortic graft during circulatory arrest [17, 18].
his technique was used in 26 patients. Our current and
referred technique, which was used in the most recent
5 patients, involves use of a branched aortic graft and
erfusion of the brain through the axillary artery to
inimize the duration of circulatory arrest [19]. Cerebral

xygen saturation in both hemispheres is monitored
sing the Invos Cerebral Oximeter (Somanetics Corp,
roy, MI).
After completion of the arch anastomosis by either of

hese techniques, the site for anastomosis of the graft to
he descending thoracic aorta is selected. This is gener-
lly where the diameter of the aorta does not exceed 3 to
.5 cm. A segment of the septum between the true and

able 2. Extent of Descending Thoracic Aortic Replacement
nd Concomitant Procedures

Operative Details Patients, No.

Extent of descending thoracic aortic
replacement

Proximal 1/3 8
Proximal 2/3 to 3/4 36
All 7

Concomitant procedures
Aortic root replacement 7
Aortic valve replacement 16

ig 2. Computed sequential tomographic im-
ges of a 68-year-old man who underwent
oronary artery bypass grafting 5 years previ-
usly and sustained a postoperative aortic dis-
ection. The aortic diameter was 3.5 cm. near
he aortic hiatus.
Coronary artery bypass grafting 6
S

alse aortic lumens of the distal aorta is excised to permit
erfusion of both channels. Patent intercostal arteries
bove the seventh intercostal space are ligated. If the
orta is divided below this level, the distal aorta is
eveled to preserve the lower intercostal arteries. After
ompletion of the anastomosis and removal of air from
he graft, flow to the lower body is established in the
ntegrade direction from the axillary artery, and rewarm-
ng is initiated.

During rewarming, aortic valve or aortic root replace-
ent and CABG, if indicated, are performed. The prox-

mal end of the aortic graft is sutured to the ascending
orta just above the level of the aortic commissures, to an
xisting ascending aortic graft, or to a newly inserted

able 3. Perfusion Data

ariable
Time, Mean �

SD, min Range

ooling 35 � 7 25–50
irculatory arrest
Aortic cuff technique (n � 26) 41 � 8 28–59
Axillary artery perfusion with

branched graft technique
(n � 25)

12 � 7 6–38

rch perfusion (hypothermic) 33 � 9 15–64
pinal cord and lower body ischemia 65 � 16 20–109
yocardial ischemia 145 � 44 43–237

ewarming 72 � 16 35–120
otal cardiopulmonary bypassa 195 � 52 103–332

Excludes duration of circulatory arrest.
D � standard deviation/.



c
a

E
T
l
a
t
d

P
A
c
f
a
T
t
i
p
p
b
d
c
m
a
u
w
p
f
p
c

S
S
u
p
t
u

R

E
T
m
4
t

C
t
d
a
r
t
l
a

I
R
t
T
8
p
c

w
a
o
1
w
c

d
t
i
r
p

o
s
c
d

e
c
t
b
i

F
r

T

1505Ann Thorac Surg KOUCHOUKOS ET AL
2008;86:1502–9 ONE-STAGE REPAIR OF CHRONIC AORTIC DISSECTION

A
D

U
LT

C
A

R
D

IA
C

omposite graft. Saphenous vein bypass grafts, if present,
re anastomosed to the aortic graft.

xtent of Resection and Concomitant Procedures
he ascending aorta, the entire aortic arch, and varying

engths of the descending thoracic aorta were resected
nd replaced in all patients. The extent of descending
horacic aortic replacement and the concomitant proce-
ures performed are summarized in Table 2.

erfusion Data
n Optima XP membrane oxygenator (Cobe Cardiovas-

ular, Arvada, CO) was used in all cases. A common
emoral artery was used for arterial return in 26 patients,
nd the right axillary artery was used in the remaining 25.
he mean durations of cooling, circulatory arrest, hypo-

hermic arch perfusion, spinal cord and lower body
schemia, myocardial ischemia, rewarming, and cardio-
ulmonary bypass are reported in Table 3. Among the 26
atients in whom a cuff of aorta was used to attach the
rachiocephalic arteries to the aortic graft, the mean
uration of circulatory arrest was 41 � 8 minutes, ex-
eeded 50 minutes in 4 patients, and did not exceed 60
inutes in any patient. Among the 25 patients in whom

xillary artery perfusion and a branched aortic graft were
sed, the mean duration of circulatory arrest of the brain
as 12 � 7 minutes, and exceeded 30 minutes in only 1
atient (38 minutes). The brief interval of arrest was

ollowed by an interval of hypothermic (20° to 22°C)
erfusion of the brain from the right vertebral and right
arotid arteries that averaged 38 � 9 minutes.

tatistical Analyses
tandard descriptive statistical analyses were used. Val-
es are expressed as mean � standard deviation. The
roduct limit method was used to determine survival and

ime-related freedom from reoperation. The �2 test was
sed to determine differences among variables.

esults

arly Mortality
wo early deaths occurred, for a 30-day and hospital
ortality rate of 3.9% (70% confidence limits, 0.7% to

.7%). A 71-year-old woman with an expanding chronic

able 4. Mode of Late Death

Cause Patients, No.

Sepsis 3
Cardiac failure 3
Sudden death 1
Renal failure 1
Multiple system organ failure 1
Intestinal infarction 1
Unknown 2
Total 12
ype A dissection and severe aortic regurgitation after a i
ABG procedure died in the operating room of biven-
ricular failure. A 47-year-old man died on postoperative
ay 8 after a cardiac arrest. He underwent operation for
cute type A aortic dissection 9 months previously and
equired reoperation for persisting severe aortic regurgi-
ation and heart failure combined with progressive en-
argement of the aortic arch and the descending thoracic
orta.

n-Hospital Morbidity
eoperation for bleeding or for evacuation of clot from

he left pleural space was required in 5 patients (10%).
he intraoperative mean transfusion requirements were
.9 � 4.9 U of packed red cells, 7.2 � 4.4 U of fresh frozen
lasma, 5.5 � 3.3 U of platelets, and 7.5 � 11.9 U of
ryoprecipitate.

Mechanical ventilatory support for more than 72 hours
as required in 23 of the 50 operative survivors (46%),

nd 9 (18%) required tracheostomy. The mean duration
f ventilatory support was 12 � 20 days (median, 3; range,
to � 90 days). All but 2 patients were successfully
eaned from mechanical support. Permanent left vocal

ord paralysis occurred in 1 patient (2%).
Inotropic support with more than 5 �g /kg/min of

obutamine for more than 24 hours was required in 9 of
he 50 operative survivors (18%). One patient required
ntraoperative insertion of a ventricular assist device for
ight ventricular failure. It was removed on the third
ostoperative day, and the patient made a full recovery.
Renal failure requiring ultrafiltration or hemodialysis

ccurred in 5 patients (10%). Three of these patients were
uccessfully weaned, with return of serum urea and
reatinine levels to baseline by the time of hospital
ischarge.
Permanent and transient neurologic dysfunction was

valuated according to the classification of Ergin and
olleagues [20]. No strokes occurred. One patient sus-
ained bilateral optic nerve injury resulting in blindness
ut without CT or MRI evidence for cerebral cortical

nfarction, and paraplegia also developed. Transient neu-

ig 3. Product-limit estimate of survival after single-stage extensive
eplacement of the thoracic aorta. The number of patients at risk is

ndicated in the parenthesis.
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ologic dysfunction occurred in 7 of the 50 operative
urvivors (14%) and resolved completely in all of them.

There were no deep chest wound infections. One
atient required a femorofemoral artery bypass graft for
ostoperative occlusion of the left external iliac artery.
ne patient required exploration of a groin incision for

rterial bleeding and also a left thoracotomy to treat a
ersistent chylothorax. One patient with Marfan syn-
rome required laparotomy for intraperitoneal bleeding
esulting from spontaneous rupture of a branch of the
plenic artery. The mean duration of the postoperative
ospital stay was 23 days (median, 12; range, 11 to 71
ays).

ate Mortality
uring the follow-up interval, which extends to 117
onths, 12 late deaths occurred between 2.4 and 100
onths. The modes of death are summarized in Table 4.

he mean duration of follow-up was 47 months. Thirty-
wo patients have been followed up for more than 3
ears, 16 for more than 5 years, and 7 for more than 7
ears. The 1-, 3-, 5- and 7-year survival rates are 90%,
8%, 79%, and 68%, respectively (Fig 3).

ig 4. Product-limit estimate of freedom from reoperation on the
horacic or abdominal aorta after single-stage extensive replacement
f the thoracic aorta. The number of patients at risk is indicated in
he parenthesis.

ig 5. Plot of diameters of the remaining dis-
al thoracic or upper abdominal aorta at the
iatus determined by serial computed tomog-
aphy imaging studies for 36 patients followed
p for more than 1 year. The 2 patients with
he greatest change in diameter underwent
eoperation. Each line, unless labeled, repre-
ents a patient.
ate Reoperations
hree patients have undergone successful reoperations

hat involved the aortic graft in 1 patient and the remain-
ng aorta in 2 patients:

● A 20-year-old woman with type I Ehlers-Danlos
syndrome had successful repair of an acute type A
aortic dissection. Four months later, because of
rapid enlargement of the dissected aortic arch and
descending thoracic aorta, she underwent re-
placement of the remaining ascending aorta, the
arch, and the entire descending thoracic aorta to
the level of the aortic hiatus. Subsequent CT
studies demonstrated progressive dilatation of the
contiguous abdominal aorta. At 9 months after the
second procedure, she underwent replacement of
the abdominal aorta, in which the celiac, superior
mesenteric, and both renal arteries were attached
to a branched graft. She recovered uneventfully,
and subsequent testing confirmed the presence of
Loeys-Dietz syndrome.

● A second patient, who had repair of a chronic type
B aortic dissection with proximal extension, re-
quired replacement of the remaining contiguous
thoracic and the adjacent abdominal aorta for
aneurysmal enlargement 34 months after the ini-
tial operation.

● The third patient was found to have a false aneu-
rysm surrounding the descending thoracic seg-
ment of the aortic graft 40 months postopera-
tively. At reoperation, erosion of the graft
resulting from compression against a rib was
noted, and the involved segment of the graft was
replaced.

The 1-, 3-, 5- and 7-year freedom from reoperation
ates on the thoracic or abdominal aorta were 98%, 95%,
2%, and 92%, respectively (Fig 4).
Serial CT examinations available for analysis were

erformed in 44 of the 49 hospital survivors who have
een followed up for more than 6 months. The rates of
rowth of the contiguous thoracic or abdominal aorta are
hown in Fig 5. Minimal enlargement of the remaining
issected aorta has been observed among the patients



w
p

C

A
w
a
p
r
s
d
e
f
a
t
a
f
u

r
7
M
r
l
o
d
r
s
a
f
n
a
r
r

m
t
o
p
a
r
w
c
c
d
m

s
p
t
t
i
w
e
l
o
i
p

w
i
p
fi
s
a
s
p
o

s
o
a
l
p
I
p
a
p
o
t
a
a
d
a

r
o
d
s
m
o
a
e
d
a
m
w
w
i
g

t
a
a
s
2
c
g
t
f
t
o
t
l
m
d
o

1507Ann Thorac Surg KOUCHOUKOS ET AL
2008;86:1502–9 ONE-STAGE REPAIR OF CHRONIC AORTIC DISSECTION

A
D

U
LT

C
A

R
D

IA
C

ho have not required reoperation for up to 117 months
ostoperatively.

omment

fter successful repair of acute type A aortic dissection,
hich includes graft replacement of the ascending aorta

nd part or all of the aortic arch, the false lumen remains
atent in most patients, and this has been shown to be a
isk factor for aneurysm formation in the residual dis-
ected aorta [2, 5]. Yeh and colleagues [21] observed
escending aneurysm formation (� 55 mm aortic diam-
ter) in 54 of 144 patients (38%) who survived operation
or acute type A dissection and who were followed up for

mean duration of 58 months. Logistic regression iden-
ified a patent false lumen and the initial diameter at the
ortic isthmus to be significant predictors of aneurysm
ormation. Only 16 of the 54 patients with aneurysms
nderwent operations on the descending aorta.
Other studies have shown actuarial freedom from

eoperation on the distal aorta at 10 years to be between
5% and 77% [3, 4, 6]. Younger age and the presence of
arfan syndrome are also associated with higher rates of

eoperation [3, 6, 22]. In the series of Kazui and col-
eagues [4] and Shiono and colleagues [22], replacement
f the entire aortic arch at the time of repair of the acute
issection was not associated with a lower incidence of
eoperation on the distal aorta compared with less exten-
ive resection. Freedom from reoperation on the distal
orta does not reflect the true frequency of aneurysm
ormation, because rupture of distal aneurysms has been
oted in all published series. Lack of complete follow-up
s well as the decision of some patients not to undergo
eoperation are also factors that can affect the rate of
eoperation [21].

Options besides a one-stage procedure for manage-
ent of chronic dissecting aneurysms confined to the

horacic aorta that develop after successful initial repair,
r after other surgical procedures, include a staged ap-
roach, commonly using the elephant trunk technique,
nd hybrid procedures [9–13, 23]. In four of the largest,
ecently reported series of elephant trunk procedures,
hich contain a substantial number of patients with

hronic aortic dissection (31% to 39% of the total), the
umulative mortality for the two procedures and from
eaths in the interval between the two procedures (com-
only from aortic rupture) exceeded 20% [10, 11, 23, 24].
In the present study and in our previously reported

eries of single-stage procedures including other aortic
athology besides chronic dissection [14], the early mor-

ality did not exceed that reported for the first stage of a
wo-stage procedure [10, 11, 23, 24]. In addition, the
ntraoperative transfusion requirements in our series
ere substantially less than those for the first-stage

lephant trunk procedure reported by LeMaire and col-
eagues [11] and Safi and colleagues [25]. The prevalence
f stroke, renal failure, and left recurrent laryngeal nerve

njury did not exceed that reported for the first-stage

rocedure [10, 11, 23, 24]. t
Although our technique is not applicable in patients
hose aneurysmal enlargement extends into the abdom-

nal aorta, it represents a suitable alternative to staged
rocedures when the aneurysmal enlargement is con-
ned to the thoracic aorta. Its use in the latter circum-
tance eliminates the risk of rupture of the remaining
neurysmal aorta in the interval between the first and
econd procedures, a common cause of death in this
eriod, and the risks associated with a second procedure
n the thoracic aorta [1, 10, 11, 23, 25].
The fate of the remaining chronically dissected de-

cending thoracic aorta is of critical importance when the
ne-stage procedure we have described is used. Song
nd colleagues [26], using CT imaging, evaluated the
ong-term natural course of distal aortic dilatation in 51
atients who survived operation for acute DeBakey type
(type A) dissection. They followed up 27 of the 51

atients (53%) for more than 24 months, during which
neurysms (aortic diameter � 60 mm) developed in 8
atients (16%), and 3 died at 16, 21, and 71 months after
nset of the acute dissection. In the follow-up interval,
he incidence of aneurysmal change was 0% in the aortic
rch, 15.7% at the upper descending thoracic aorta, 7.8%
t the middle descending thoracic aorta, 2% at the lower
escending thoracic aorta, and 2% at the abdominal
orta.
In our series, the upper descending thoracic aorta was

eplaced in all patients and the middle descending in 43
f the 51 patients (Table 2). Reoperation on the remaining
issected aorta was required in only 2 of the 49 hospital
urvivors in the follow-up interval, which extended to 117
onths. Serial CT examinations have documented little

r no increase in the diameter of the residual dissected
orta in the remaining patients. These findings, and the
xtremely low rate of aneurysm formation in the distal
escending thoracic and abdominal aorta noted by Song
nd colleagues [26], suggest that more extensive replace-
ent of these segments is unnecessary in most patients
ith chronic type A dissection. However, surveillance
ith serial imaging studies is essential and of particular

mportance in patients with Marfan syndrome and other
enetically mediated conditions.
Stent grafting of the chronically dissected descending

horacic aorta at the time of reoperation on the ascending
orta and aortic arch (hybrid procedure) is another ther-
peutic alternative. To date, it has been used in only a
mall number of patients and follow-up is limited [12, 13,
7, 28]. Its role in the management of patients with
hronic aortic dissection remains uncertain [29, 30]. Pro-
ressive thickening and stiffening of the septum between
he true and false lumen and the presence of multiple
enestrations in the septum have brought into question
he ability of stent grafts to induce complete thrombosis
f the false lumen and remodeling in the descending
horacic aorta [30]. In the study of Shimono and col-
eagues [31], who used a transluminal stent graft place-

ent technique for patients with acute and chronic aortic
issection, complete obliteration of the false lumen was
bserved in only 38.5% of patients with chronic dissec-

ion compared with 70% of those with acute dissection.
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Because a higher incidence of spinal cord ischemic
njury has been reported with extensive coverage of
he descending thoracic aorta, several authors have
ecommended that the length of the stent graft be
imited to the proximal 10 to 15 cm [10, 12, 27]. Stent
raft collapse because of extremely small or stiff true

umens, endoleaks, torsion of the endograft, aortoe-
ophageal fistula, new intimal tears, aneurysm forma-
ion, and late rupture are other reported complications
hat are unique to stent grafts and mandate lifelong
maging follow-up [30, 32–35]. Thrombosis of the false
umen distal to the implanted endograft can result in
oss of perfusion to vital organs. Cost of the endografts
s another consideration. In the United States at
resent, the minimal added cost of an endograft to a
ingle-stage procedure would be $10,000.

In summary, our extended experience with the one-
tage, arch-first technique for the management of
hronic aortic dissection indicates that it is a safe and
uitable alternative to the two-stage procedure and to
urrent hybrid procedures based on currently avail-
ble information. Our current and preferred technique
or brain protection with axillary artery cannulation, a
rief period of circulatory arrest, subsequent hypo-

hermic brain perfusion, and use of a branched graft,
as substantially reduced the duration of circulatory
rrest of the brain. It obviates the need for direct
annulation of the brachiocephalic arteries and is safe,
s evidenced by the absence of stroke and a low
revalence of temporary neurologic dysfunction. It has
een associated with low hospital mortality, satisfac-

ory long-term survival, and a low prevalence of reop-
ration on the distal aorta. It remains our treatment of
hoice for extensive chronic aortic dissection with
neurysmal dilatation confined to the thoracic aorta.
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NVITED COMMENTARY
n this study, the authors [1] described a one-stage
echnique for extensive replacement of the thoracic aorta
n a series of 51 patients with chronic aortic dissection.
he series comprises mostly patients requiring reopera-

ion after previous repairs of acute type A aortic dissec-
ion. The authors have used bilateral thoracotomy and
rch-first technique in these patients with commendable
linical results. They claim that this one-stage procedure
s superior to the conventional two-stage procedure and
rozen elephant trunk technique (hybrid procedure) for
xtensive chronic aortic dissection confined to the tho-
acic aorta.

The results of the present study generally attest to the
ppropriateness of the use of a branched aortic graft and
ntegrade selective cerebral perfusion through the right
xillary artery for total arch replacement procedure. Al-
hough the points raised by the authors are well taken, a
ew issues need to be clarified. First, the postoperative
ulmonary dysfunction seems to be relatively high in this
eries, probably because of the bilateral thoracotomy and
ypothermia. Are there any exclusion criteria for this
xtensive approach on the basis of the preoperative
ulmonary function test? Second, one of the concerns
ith unilateral cerebral perfusion through the right axil-

ary artery is possible hypoperfusion of the left cerebral
emisphere. How do the authors preoperatively and
he left hemisphere is adequate? Third, how do the
uthors avoid injury to the patent left internal thoracic
rtery graft during the procedure?
Considering the fact that extensive reoperation on the

istal aorta, remaining ascending aorta, aortic arch, and
escending aorta is often required in the late postoper-
tive period in some patients after limited ascending
ortic replacement for acute type A aortic dissection
Debakey type 1 aortic dissection), total aortic arch re-
lacement with the elephant trunk technique could be

ustified in selected patients at the time of the initial
urgery to avoid the extensive reoperation on the ascend-
ng and aortic arch.
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