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28 The Journal of Thoracic and Cardio
bjective: The site of cannulation for the repair of ascending aortic dissection
emains controversial. It is not clear whether cannulation of the dissected vessel is
afe or even preferred. We hypothesized that cannulation of the dissected aorta
ould be done safely with acceptable complication and mortality rates in this
igh-risk population.

ethods: The charts of repairs of acute ascending aortic dissections (n � 70) from
996 to 2005 were reviewed. Cannulation was accomplished in 24 patients via the
issected aorta (central) and in 46 patients through cannulation of the femoral or
xillary artery (peripheral). All were converted to sidearm cannulation of the graft
or reperfusion. Groups were compared on the basis of comorbidities in addition to
ortality, complications, hospital stays and final disposition.

esults: The groups were comparable on the basis of age and preoperative comor-
idities. Similarly, there were no differences in bypass time, crossclamp time, or
ypothermic circulatory arrest time between groups. Hospital mortality and post-
perative complications, including stroke, were similar between groups, but the
eripheral group experienced more cardiac events (peripheral 15% vs central 0%;
� .05) and higher mortality than the central group (peripheral 19.5% vs central

.2%; P � .05).

onclusions: Direct cannulation of the dissected aorta was safe compared with
eripheral cannulation in these patients. Inasmuch as these data demonstrate that
annulation of the dissected ascending aorta is safe, this technique can be used to
ailor the cannulation approach to specific anatomic and patient characteristics that
ight optimize postoperative outcomes in this disease entity.

 he optimal management of acute dissection of the ascending aorta remains
surgical.1,2 Historically, morbidity from this entity has been reported as 30%
or higher, but more recently several centers have published mortalities that

an approach 10%.3-6 Although outcomes of these surgically treated patients have
mproved, the optimal approach to cannulation for these cases is not known.

Currently, three cannulation options exist. First, cannulation using the common
emoral artery is one standard option. Despite widespread use of this route, femoral
annulation can carry some risk of critical organ malperfusion, retrograde emboli-
ation, and femoral arterial injury. Second, axillary cannulation has more recently
ecome a widely used approach for arterial cannulation, especially in ascending
ortic and arch surgery. There are also drawbacks to the use of this approach,
ncluding the extra time that is required for sewing a graft or repairing the axillary
rtery. Third, direct cannulation of the dissected ascending aorta has been used
ccasionally, but has been mainly reported as a bail-out technique when other
annulation options are not available.7-9 Although this technique allows for cannu-

ation of a part of the vessel that will be excised during the repair, some argue,
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ithout data, that this technique may risk rupture, extension
f the dissection, or embolization of debris into cerebral or
olid organ vasculature beds.

For the purpose of this study, we hypothesized that direct
annulation of the dissected ascending aorta was at least as
afe as peripheral cannulation through the femoral or axil-
ary arteries for cases of acute ascending aortic dissection.
urthermore, on the basis of our data, we hope to propose a
ystem for choosing the optimal cannulation site given the
pecific dissection characteristics and patient attributes.

aterials and Methods
fter gaining approval for this study from the Human Investiga-

ion Committee at the University of Virginia (with waiver of
onsent), all acute ascending aortic dissections were identified
rom our retrospectively collected aortic database including cases
erformed between July 1996 and July 2005. From more than 800
ortic cases, 70 acute ascending aortic dissections that were oper-
ted on were identified. These patients were then further divided
nto two groups and compared on the basis of the initial site of
annulation, including central (cannulation of the ascending aorta)
nd peripheral (cannulation of the femoral or right axillary artery).
hese groups were compared on the basis of preoperative, intra-
perative, and postoperative characteristics.

Although some variability occurred during the study period,
ost patients were cared for in a similar fashion. Various diag-

ostic radiologic techniques were used including angiography,
chocardiography, computed tomographic angiography, and mag-
etic resonance angiography. More recently, all patients had a
omputed tomographic angiogram for diagnosis and operative
lanning. Criterion for site of cannulation varied over time and
mong surgeons, but an operative plan for the site of cannulation
as established before going to the operating room. The final
etermination of the suitability of the chosen cannulation site was
ade in the operating room after direct inspection of the vessels.

Although the sites of cannulation varied, the approaches to
ooling and circulatory arrest were similar. The goal of ascending
ortic dissection repair was prevention of proximal rupture and
reservation of aortic valve competence. Thus, all procedures were
lanned for replacement of the ascending aorta with repair/replace-
ent of the aortic valve as needed. The general approach to these

atients included arterial cannulation of the chosen vessel and
nitiation of cardiopulmonary bypass. Most patients were slowly
ooled to a core body temperature of 18°C to allow 20 to 30
inutes of circulatory arrest time. Only recently has antegrade

erfusion started being used (in some axillary cannulations), but
e generally have employed retrograde cerebral perfusion as pre-
iously described.10 Owing to fluctuations in practice over time, a
ariety of neuroprotective pharmacologic strategies have been
sed during this period, whereas electroencephalography, transcra-
ial Doppler, and cerebral oximetry have been used inconsistently.

Patients undergoing femoral artery cannulation (n � 31) un-
erwent femoral cutdown. A purse-string suture was placed on the
nterior surface of the femoral artery. Through the purse-string
uture, a cannula was placed by the Seldinger technique (Figure 1).
n cases in which the vessel was calcified or appeared dissected,

he artery was secured with vessel loops and vascular clamps, and t

The Journal of Thoracic
transverse arteriotomy was made. The arteriotomies were closed
rimarily at the end of the procedure. Patients undergoing axillary
annulation (n � 15) underwent axillary cutdown. The venous
ranches over the axillary artery were divided and the axillary vein
as retracted out of the way. The axillary artery was looped and
ulled up for the application of a Satinsky clamp. The arteriotomy
as started with a knife and completed with an aortic punch used

igure 1. Cannulation of the ascending aorta. A, Gaining access
o the lumen via the Seldinger technique with confirmation of

ire placement in the descending aorta by transesophageal
chocardiography. B, Placement of the cannula high in the as-
ending aorta with manual stabilization during cooling.
o make a circular hole to which an 8-mm Dacron graft was sewn.

and Cardiovascular Surgery ● Volume 133, Number 2 429
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nce peripheral cannulation had been achieved, cardiopulmonary
ypass was initiated.

Cases involving central cannulation (n � 24) began with direct
nspection of the ascending aorta after sternotomy and creation of
he pericardial well. The only specific contraindication to this
rocedure was extensive hematoma in the wall of the aorta, rang-
ng from thrombosed false lumen to intramural hematoma. The site
f cannulation was determined from preoperative imaging as well
s from intraoperative transesophageal echocardiography. Epicar-
ial ultrasound was used if any question of clot in the vessel wall
emained. Although cannulating the false lumen was not consid-
red to be contraindicated, cannulation of the true lumen was
referred. The technique involves placement of a wire into the
scending aorta. Placement can be confirmed by identifying the
ire in the descending thoracic aorta by transesophageal echocar-
iography. The site of cannulation was sufficiently high on the
scending aorta that a crossclamp could be placed more proximally
n cases in which the vent was insufficient to overcome torrential
ortic valve insufficiency, but low enough that the site of cannu-
ation would be excised. Next, a percutaneous cannula was placed
irectly in the ascending aorta over the wire by the Seldinger
echnique with the cannulas loaded on a dilator (Figure 1). In
lmost all cases, the cannula was held in place by hand during
ooling because of concerns about the ability of the dissected aorta
o hold a purse-string suture. Once cardiopulmonary bypass was
nitiated, flow in both lumina were confirmed by transesophageal
chocardiography. In all cases, the offending area of the ascending
orta was excised, and the distal anastomosis was created with a
elt strip and a gel- or albumin-impregnated graft with a sidearm.
fter completion of this anastomosis, the sidearm of the graft was

annulated, cardiopulmonary bypass was restarted, and rewarming
as begun. The aortic valve was resuspended when indicated and

he proximal anastomosis was completed.
For this study, the type of cannulation, operative times (includ-

ng hypothermic circulatory arrest time, crossclamp time, and

ABLE 1. Preoperative comorbidities
omorbidity Central cannulation

ge 61.8 � 3.2
ex (female) 8/24
M 3/24
ong-term steroid therapy 4/24
HF class 2.9 � 0.2
VA TIA 4/24
VD 8/24
istory of CAD 7/24
rrhythmia 2/24
arfan’s 1/24

heumatic 1/24
RI 2/24
D 1/24
mergency 15/24

he groups were similar in terms of all preoperative variables evaluated
ccident; TIA, transient ischemic attack; PVD, peripheral vascular disease;
isease; emergency, hypotensive, significant valvular insufficiency, perica
ardiopulmonary bypass time), and any additional procedures a

30 The Journal of Thoracic and Cardiovascular Surgery ● Febr
ere recorded. Surgeon preferences dictated the adjunct proce-
ures, including coronary bypass, which was performed most
ommonly in cases of coronary dissection but also in cases of
nown significant coronary stenosis. Perioperative complica-
ions, hospital and intensive care unit lengths of stay, and
ollow-up were recorded and compared between groups. All sta-
istics were performed by an independent statistician. Various
echniques were used for comparing the groups, such as �2 anal-
sis, the Fisher exact test, and the Student t test. The specific test
sed is noted for each comparision or group of comparisions.

esults
he two groups were similar with regard to preoperative
omorbidities, as shown in Table 1. On the basis of these
omparisons, the groups are valid for comparison. Several
ifferences were identified in terms of procedures per-
ormed, as shown in Table 2. These differences may arise
rom increasing use of central cannulation at the same time
s our increased comfort with valve preservation proce-

ipheral cannulation P value Statistics

65.2 � 2.1 .39 t test
12/45 .56 �2 test
1/46 .11 Fisher exact test
1/46 .04 Fisher exact test

2.9 � 0.2 .84 t test
10/46 .77 �2 test
16/46 .90 �2 test
22/46 .13 �2 test
7/46 .41 �2 test
4/45 .65 Fisher exact test
0/46 .34 Fisher exact test
2/44 .60 Fisher exact test
0/46 .34 Fisher exact test

34/46 .32 �2 test

, Diabetes mellitus; CHF, congestive heart failure; CVA, cerebrovascular
, coronary artery disease; CRI, chronic respiratory insufficiency; HD, heart
effusion, coronary insufficiency, and aortic rupture.

ABLE 2. Adjunct procedures
rocedure Central Peripheral P value

ABG 6/24 9/46 .6
o. grafts/CABG 10/6 17/9 .8
VR 4/24 10/46 .6
alve resuspension 11/24 9/46 .03
oot replacement 11/24 15/46 .3
ny arch 2/25 12/46 .045*

ABG, Coronary artery bypass graft; AVR, aortic valve replacement. *The
roups had similar procedures performed except that the peripheral group
as significantly more likely to undergo replacement of some part of the
Per

. DM
CAD
ortic arch and less likely to undergo aortic valve resuspension.

uary 2007
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ures. Intraoperative times were similar between the groups,
s demonstrated in Table 3.

In terms of complications and disposition, the groups
ere similar except that the peripheral cannulation groups
ad a siginificantly higher incidence of postoperative myo-
ardial infarction as defined by significant troponin in-
rease. These data are shown in Table 4. Similar rates of
eurologic complications and hospital mortality were
ound, but significantly higher 30-day mortality was shown
n the peripheral cannulation group compared with the cen-
ral cannulation group. Of note, when comparing the small
umbers of axillary and femoral cannulations, axillary can-
ulations had a higher 30-day mortality. These data show
imilar need for placement in a rehabilitation facility or
killed nursing facility between the two groups.

iscussion
he optimal cannulation site for the repair of ascending
ortic dissection is not known. The most popular sites for
annulation in this setting are peripheral arteries such as the
xillary artery or the femoral artery.11,12 A broad spectrum
f approaches to these vessels has been published with
atisfactory results. These variations include direct cannu-
ation of the right axillary artery, sewing a graft to this
essel, and even perfusing via the carotid arteries.13-18 How-
ver, the cannulation of the dissected ascending aorta, or
entral cannulation, has not been used widely owing to
oncerns over the fragility of the vessel and over distal
mbolization. Interestingly, most cardiac surgical textbooks
o refer to central cannulation as the “fallback” cannulation
ite in the setting of failure of primary cannulation attempts
lsewhere.7-9

The purpose of this study was twofold: first, to demon-
trate that cannulation of the dissected ascending is not only
easible, but safe; second, to show that this technique adds
o the possible routes of cannulation for patients with as-
ending aortic dissections. The study was not intended to
laim central cannulation to be the optimal approach in all
atients presenting with dissection of the ascending aorta.
nstead, by demonstrating that central cannulation was safe,
e show that this approach could be added to the options

vailable, providing data to help develop an alogorithm for
hich patient and dissection characteristics would be best

ABLE 3. Operative times
Central Peripheral P value

CA time 35.1 � 3.8 28.9 � 12.8 .162
rossclamp time 114.4 � 13.0 89.2 � 8.1 .158
PB time 155.5 � 11.2 180.3 � 8.6 .089

n terms of operative times, there was no difference significant difference
etween groups regarding time on hypothermic circulatory arrest (HCA),
rossclamp time, or cardiopulmonary bypass (CPB) time.
erved by each of the cannulation options. f

The Journal of Thoracic
Although case numbers remain relatively small, several
eports of cannulating the dissected ascending aorta, includ-
ng this one, have now suggested that this approach is
ndeed safe. We and others have used central cannulation
or nearly two decades, but the technique does not appear in
he ascending aortic dissection literature until 1998 from an
talian group.19 This early experience suggested the feasi-
ility of this technique. Minatoya and colleagues20 furthered
his reported experience using central cannulation in 14 of
1 ascending aortic dissections over a 2-year period. They
lso believed that this approach provided more natural flow
nd avoided extension of the dissection. Our data support
he findings of these previously reported and unreported
eries. In fact, these data imply that central cannulation may
ven be superior to peripheral cannulation in terms of lower
ostoperative mortality and fewer perioperative myocardial
nfarctions. We have several theories as to why this may be
rue. First, as postulated in the repair of ascending aortic
neurysms, the antegrade, or “natural,” flow pattern is more
ikely to be preserved with central cannulation. Westaby and
olleagues21 studied central cannulation in arch and de-
cending aortic aneurysms using circulatory arrest. They
oncluded that thoracoabdominal aortic perfusion through a
emoral cannula predisposed patients to higher retrograde
mbolic risk. They suggested that cannulation of the ascend-
ng aorta close to the brachiocephalic vessel decreased this
isk because of preservation of the natural blood flow pat-
ern rather than a potentially more turbulent retrograde flow
hat may lift and embolize plaque. These principles could
ertainly translate to ascending aortic dissection. Moreover,
entral cannulation may decrease the incidence of malper-

ABLE 4. Complications and disposition

omplication/disposition
Central

cannulation
Peripheral

cannulation
P

value

nfection 21% (5/24) 20% (9/46) .8
ulmonary 21% (5/24) 28% (13/46) .9
enal 12.5% (3/24) 17% (8/46) .6
troke/TIA 21% (5/24) 28% (13/46)
rrhythmia 8% (1/24) 15% (7/46) .4
I 0% (0/24) 15% (7/46) �.01*
ny cardiac 12.5% (3/24) 30% (14/46) .07
ther (ileus) 4% (1/24) 9% (4/46) .4
ny 33% (8/24) 51% (24/46) .11
ospital mortality 4% (1/24) 20% (9/46) .15
0-Day mortality 0% (0/24) 17% (8/46) .04*
ehab/SNF placement 26% (6/23) 30% (11/37) .8

IA, Transient ischemic attack; MI, myocardial infarction; Rehab, rehabil-
tation; SNF, skilled nursing facility. *Complications were similar between
roups except that the peripheral cannulation group experienced signifi-
antly more perioperative myocardial infarctions and had a significantly
igher 30-day mortality than the central cannulation group.
usion syndromes during cardiopulmonary bypass that can

and Cardiovascular Surgery ● Volume 133, Number 2 431
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e intrinsic to peripheral cannulation techniques. The insti-
ution of antegrade flow into the true lumen should, in
heory, reduce the possibilities of distal malperfusion inas-

uch as restoration of flow to the true lumen is the ultimate
oal when treating complicated dissections of the descend-
ng aorta. Even when the false lumen is cannulated, the flow
atterns are similar to those in the dissected state. The
ressure is lower when pulsatile perfusion is abolished,
inimizing the ongoing progression of the dissection.
Despite these favorable findings, these data are not meant

o advocate central cannulation approaches over peripheral
annulation techniques. Instead, these data are intended to
emonstrate that central cannulation is a safe option in some
atients. The site of cannulation can be tailored to both the
pecifics of the dissection and the patient. For instance,
here are cases in which central cannulation should be
voided. The risk of embolus with cannulation through
hrombosed false lumen or intramural hematoma may make
entral cannulation prohibitive. Therefore, the presence and
ocation of clot needs to be carefully considered, usually
ith a combination of preoperative and intraoperative ra-
iologic imaging, echocardiography, and direct visualiza-
ion. If clot is present, another cannulation approach should
e considered. Futhermore, in cases that may involve more
xtensive arch work or longer hypothermic circulatory ar-
est time, the axillary approach may be more favorable than
he central approach to allow antegrade cerebral perfusion
echniques. Femoral cannulation may be relatively easy,
ith an easy vascular repair at the end of the case. But a

ubset of patients with aortic dissections extending distally
r with extensive peripheral vascular disease may be more
ikely to experience malperfusion or arterial injury at the
annulation site.19,22,23 We try to avoid femoral cannulation
n elderly patients with extensive aortic atheroma on preop-
rative imaging to avoid potential retrograde emoblization.
xillary cannulation has become increasingly popular re-

ently in both ascending aortic dissections and ascending
ortic aneurysms, especially those that may require some

ABLE 5. Factors for choosing cannulation site
Cannulation site Favorable characterist

Central Type A dissection
Hemodynamic instability

Axillary Anticipated arch replacement
Dissected arch aneurysm

Femoral Type A dissection (confined to as
Hemodynamic instability
orm of circulatory arrest. Strauch and colleagues11 from s

32 The Journal of Thoracic and Cardiovascular Surgery ● Febr
ount Sinai have suggested that axillary cannulation might
e the optimal technique for reducing perfusion-related
orbidity and adverse outcomes in both dissections and

therosclerotic aneurysms. Still, even in their deft hands,
% of patients required alternative cannulation for various
easons or had complications attributable to the axillary
annulation, supporting our thought that no single approach
s ideal for all patients. Specific patients in whom axillary
annulation may need to be avoided are those whose dis-
ections extend into the axillary artery, those with an ath-
rosclerotic axillary artery that may be prone to iatrogenic
njury, those with a small axillary artery that may not
upport sufficient perfusion flow, those with vascular anom-
lies, and, finally, those with hemodynamic instability that
ay require more urgent initiation of cardiopulmonary by-

ass.24 On the basis of the specific aspects of the dissection
natomy and the patients’ comorbidities, favorable sites for
annulation can be determined and unfavorable sites can be
voided to optimize potential outcomes, which are depicted
n Table 5.

We acknowledge that this study has its limitations. It is
single institutional retrospective study that can carry with

t significant bias. Within the institution, though, various
pproaches were used, providing a mixture of techniques
nd philosophies for comparison. Despite these limita-
ions, the cohorts did appear to be similar before the
rocedures. The total number of patients was small,
hich could create the potential for a type II error, but

his is the largest number of cases published to date in
hich this technique was used. The limited number also

orced comparison between central cannulation and two
ifferent peripheral cannulation techniques. The peripheral
annulation techniques described here are different from
ne another. However, they are currently the most com-
only accepted sites of cannulation to which we can com-

are central cannulation for overall safety. We also concede
hat the strategies used for cerebral protection and monitor-
ng, as well as radiographic evaluation over the time of this

Unfavorable characteristics

Thrombosed false lumen
Intramural hematoma
Anticipated arch replacement
Axillary dissected
Small or atherosclerotic vessel
Hemodynamic instability

ing aorta) Femoral dissection
Extensive peripheral vascular disease
Aortic atheroma
Obesity
ics

cend
tudy, were not consistent but were similar between groups.

uary 2007
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inally, the adjunct procedures were similar between the
roups overall, but the central cannulation group underwent
ore valve resuspensions and fewer procedures involving

he arch than the peripheral cannulation group. These dif-
erences could potentially confound our interpretation of the
esults. Since our intention was to demonstrate the safety of
he technique rather than arguing that one approach is
uperior, we believe our conclusion remains valid despite
hese differences. Additionally, compared with other stud-
es, our patients were more likely to undergo coronary
evascularization. However, both the number of patients
evascularized and the number of vessels revascularized per
atient were similar between our groups. Despite these
imitations, we believe these data demonstrate that central
ortic cannulation of the dissected ascending aorta can be
one safely when approached cautiously and meticulously.

In summary, these data have shown that central cannu-
ation of the dissected ascending aorta can be performed
afely. In particular, we found not only similar rates of
eurologic complications, but also no difference in the need
or placement in skilled nursing and rehabilitation facilities
etween the groups. Of note, the central cannulation group
as less likely to have a postoperative myocardial infarction

nd had a lower 30-day mortality; however, hospital mor-
ality was similar between groups. These results suggest that
evotion to a single approach for cannulation in these cases
an be avoided. Although all three options can be safely
sed, we believe that the site of cannulation should be
ailored to each specific patient on the basis of patient
haracteristics and dissection anatomy. All three methods
hould be considered to optimize the care of these difficult
atients. Although this study does not advocate using this
pproach on all cases of ascending aortic dissection, it does
uggest that central cannulation can be used as safely as
eripheral cannulation, providing another option in the ap-
roach to this complex pathologic condition.

We thank Kimberly Shockey for her statistical expertise used
or this study and Sandra Burks for facilitating the institutional
eview board protocol and its approval.
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iscussion
r Robert C. Robbins (Stanford, Calif). I guess what your
resentation really means is that you cannot expect any different
utcome if you keep doing things the same way and so you are
rying to make us think outside the box a little bit and consider
entral cannulation. I have just a couple of brief questions.

Did the date of the operations differ across the distribution of
ime, or was central cannulation evenly distributed across the study
eriod?

Dr Reece. It was not evenly distributed. Central cannulation

as used a little more in the more recent period, but Dr Tribble

and Cardiovascular Surgery ● Volume 133, Number 2 433



t
l
p
p

T
m
a
o
“
y

i
h
w
c

d
u
b
t
a
h
p
w
m

h
y
r

c
e
o
e
i

I
p
s
t
t
a

h
m
t
p
a
p
a
w

Surgery for Acquired Cardiovascular Disease Reece et al

4

A
CD
ells me that he has been using it since 1986. As some of the people
ike Dr Kern come on, they were using it a little more, and
robably an increased number of the attendings used it as the study
eriod went on.

Dr Robbins. That leads to the next comment. I suspect that Dr
ribble would probably be the one who uses it the most, Dr Kron
aybe the least, and Dr Kern in the middle, so how does this

lgorithm really fit? Is there really a lot of preoperative planning,
r would, say, Dr Tribble consider central cannulation as the
default” and use it unless he could not do so for some reason that
ou have alluded to?

Dr Reece. I think that for the most part all of them will use
t. Dr Tribble is definitely more likely to use it as his default, but
e is the one who came up with the algorithm and the idea that
e could focus it on each particular patient and his or her

haracteristics.
Dr. Robbins. It is too bad we are not going to have other

iscussants because I am sympathetic to this technique, having
sed it a few times first because I could not get a cannula up
ecause of severe atherosclerosis. I think it is actually a technique
hat can be used, but I think most everyone else would go to the
xillary route. Particularly, as you alluded to, if you are going to
ave longer circulatory arrest cases, then the axillary route is
referable, but I would argue that the axillary is preferable any-
ay. I have rarely seen an axillary artery dissected or have so

uch atherosclerosis that it was not usable. m

34 The Journal of Thoracic and Cardiovascular Surgery ● Febr
I have just one more comment about holding the cannula in. I
ave found that it is pretty messy and you have to figure out how
ou can actually get in the true lumen. Speaking with Dr Kern, it
eally probably does not matter if there is a large intimal tear.

The one real question is, you had no deaths and really very few
omplications in the central cannulated patients versus the periph-
ral, so why do you think that was, particularly the large number
f perioperative myocardial infarctions that you saw in the periph-
ral patients? I don’t know that you’ll have an answer for this, but
t was interesting and I think the main issue of this paper.

Dr Reece. I cannot really explain it from the preoperative data.
think it is probably more a function of the small number of

atients in the study. As we continue with this algorithm, we may
ee the difference decline. I do not think there is anything intrinsic
o either type of cannulation that would make myocardial infarc-
ion more likely to occur, but that we are seeing the limitations of
small study group.

Dr Robbins. I have just one last comment. Since Dr Tribble
as been doing it for 20 years now, I do not really see why intimal
ural hematoma would be a problem. If there is no communica-

ion and you know you are in the true lumen, then you can just
erfuse down the true lumen and there is some advantage to going
ntegradely. Similarly with the clot in the false lumen, I think it is
robably more problematic going retrogradely. Therefore, I would
rgue that most people would say that the axillary artery is the best
ay to go, and that is the way I would do it, but you could easily

ake an argument that you could go centrally for all cases.
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