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Hybrid proximal surgery plus adjunctive retrograde endovascular
repair in acute DeBakey type I dissection: Superior outcomes to
conventional surgical repair
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Objective: The present study compared the outcomes between conventional surgery and the hybrid approach of
proximal surgery with adjunctive retrograde descending aortic endografting plus distal bare metal stenting in
acute DeBakey type I dissection.

Methods: From 2003 to 2011, 61 patients underwent surgical management for acute type A aortic dissection at
our institution. Of these, 37 were DeBakey type I dissections: 18 patients (group 1) received conventional sur-
gical repair alone, and 19 (group 2) underwent conventional hybrid surgery with adjunctive retrograde descend-
ing aortic stent grafting plus distal bare metal stenting.

Results: The patients’ baseline characteristics were comparable, including the incidence of preoperative
malperfusion syndromes (P ¼ .23). The intraoperative and postoperative characteristics were similar, except
4 (22%) patients in group 1 (vs 0 in group 2) had ongoing malperfusion postoperatively (P¼ .04). Overall, hos-
pital mortality was 11% (n ¼ 2) for group 1 versus 5% (n ¼ 1) for group 2. At a mean follow-up of 50 months,
4 (25%) subjects in group 1 required secondary thoracoabdominal aortic reintervention versus none in group 2
(P ¼ .03).

Conclusions: The use of adjunctive retrograde descending aortic endografting plus distal bare metal stenting
during acute DeBakey type 1 dissection repair is a feasible method to enhance thoracoabdominal remodeling.
This hybrid strategy improves perioperative outcomes and decreases late distal aortic complications compared
with conventional surgical repair for acute DeBakey type I dissection. A prospective, multicenter study is war-
ranted to definitively assess this promising new treatment paradigm. (J Thorac Cardiovasc Surg 2013;145:349-55)
Acute type A aortic dissection is a catastrophic condition
with high mortality.1-3 Surgical management consists of
aortic root repair or replacement, ascending aortic
resection, and variable aortic arch replacement.4 Although
the primary tear usually originates in the ascending aorta,
the dissection extends beyond the arch in most patients.
The DeBakey classification characterizes this as a type I
dissection. Proximal surgical repair fails to address the
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distal aorta beyond the arch, leaving a risk of malperfusion
sequelae, aneurysmal degeneration, rupture, and late distal
reoperation.5-7

In the past decade, our group has pioneered a radical en-
dovascular treatment strategy to achieve more complete an-
atomic reconstruction of aortic dissection.8,9 Our initial
experience, using a combination of descending aortic
endografting plus distal bare metal stenting (Staged Total
Aortic and Branch Vessel Endovascular Reconstruction
[STABLE]), has proved its feasibility in aortic dissection
repair, with favorable distal aortic remodeling.8,10 The
aim of the present study was to compare the outcomes
between conventional proximal surgical repair alone and
the radical hybrid technique of proximal surgery with
adjunctive retrograde stent grafting plus distal bare metal
stenting of the descending thoracoabdominal aorta in
acute DeBakey type I dissection.
METHODS
Patient Population

A retrospective review of the cardiovascular surgical database at our in-

stitution was performed from January 2003 to December 2011. The medi-

cal records were reviewed for preoperative risk factors, operative strategy,

intraoperative events, and postoperative course.
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Abbreviations and Acronyms
CTA ¼ computed tomography angiography
STABLE ¼ Staged Total Aortic and Branch Vessel

Endovascular Reconstruction
TEE ¼ transesophageal echocardiography
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During the study period, 61 patients presented to our tertiary referral

center with acute type A dissection. Of these patients, 37 were identified

with DeBakey type I dissection. After an early promising experience treat-

ing type B dissections, 2 operators, a cardiothoracic surgeon and interven-

tional radiologist, adopted the hybrid approach of classic surgery with

adjunctive retrograde STABLE repair for all DeBakey type 1 dissections.

The remaining surgeons continued to implement the standard technique.

The patients were separated into group 1 (control group, n ¼ 18), who un-

derwent conventional surgery, and group 2 (n ¼ 19), who underwent con-

ventional surgery with adjunctive retrograde STABLE repair. The St.

Vincent’s Hospital research ethics committee approved the present retro-

spective study and waived the need for individual patient consent.

Surgical Technique
The patients were taken directly to the operating room as soon as the di-

agnosis of acute type A dissection was confirmed. After induction of endo-

tracheal general anesthesia, transesophageal echocardiography (TEE) was

performed to assess the reparability of the aortic valve and root.

Arterial cannulation for group 1 patients included the femoral in 14, ax-

illary in 2, and central (dissected ascending aorta or arch) in 2 patients. In

group 2, femoral cannulation was performed in 18 and central in 1.

Venous return was achieved by 2-stage cannulation of the right atrium,

and cardiopulmonary bypass was instituted. Core cooling, to 18�C, was be-
gun with placement of a left ventricular vent, which was placed by way of

the right superior pulmonary vein. The aorta was crossclamped as soon as

ventricular fibrillation ensued. Retrograde tepid blood cardioplegia was

then administered and given intermittently throughout the case for myocar-

dial protection and direct antegrade cardioplegia.

During cooling, the proximal ascending aorta was debrided down to the

sinotubular junction. Repairs were performed whenever feasible and con-

sisted of commissural resuspension by reconstitution of dissected layers

of sinuses using Bioglue (Cryolife Inc, Kennesaw, Ga) and reinforcement

with pledgeted 2-0 TiCron (Covidien, Mansfield, Mass) sutures. The prox-

imal aorta was then sutured end-to-end to an appropriately sized Dacron

graft (Vascutec Ltd, Renfrewshire, Scotland) using 4/0 polypropylene su-

ture and additional Bioglue. Aortic root remodeling surgery was performed

when the sinuses had to be replaced, and composite root replacement was

initiated when the aortic valve could not be spared.

Once adequate core hypothermia was achieved, deep hypothermic cir-

culatory arrest was initiated. In 3 patients (1 in group 1 and 2 in group

2), direct antegrade cerebral perfusion was used in cases in which a pro-

longed period of deep hypothermic circulatory arrest was anticipated. Ret-

rograde cerebral perfusion was used in 4 patients (3 in group 1 and 1 in

group 2). At the distal anastomosis, the layers were reconstituted with Bio-

glue, with suturing of the beveled Dacron graft into the aorta using contin-

uous 4/0 polypropylene suture.

Adjunctive Endovascular Procedure
The proximal repair was completed in an identical manner for all STA-

BLE patients. The percutaneous endovascular component of the procedure

was initiated on sternal closure. In patients who underwent femoral artery

cannulation, an introductory sheath was placed at cannula removal. Other-

wise, common femoral artery dissectionwas undertaken, and a 5/0 polypro-

pylene pursestring suture performed. A detailed description of the Zenith
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Dissection Endovascular System (Cook Medical, Bloomington, Ind), im-

plemented in the STABLE procedure has been previously described.9,10

In brief, fluoroscopy and TEE were used to guide placement of

a Lunderquist Extra Stiff Double Curved Exchange Wire Guide (Cook

Medical) over a pigtail catheter maneuvered in the true lumen. The

proximal Zenith TX2 endograft was then advanced over the wire and

deployed in the intended position. The delivery systems were exchanged,

and the Zenith Dissection Endovascular Stent (46 mm) was then

advanced and deployed, overlapping 1 stent body with the proximal stent

graft. The length of the delaminated aorta determined the choice of

dissection stent length. Combinations of 4 (82 mm), 6 (126 mm), and 8

(164 mm) body length stents were used to approximate the extent of

dissection and overlapped by 1 stent body.

Distal adjunctive procedures were undertaken if secondary entry tears

were identified. The endovascular techniques used included aortic endog-

rafting, branch vessel-covered stenting, or embolization using coils or glue.

Follow-up Imaging
Serial computed tomography angiography (CTA) was performed at

baseline, immediately and 3 months after the procedure, and annually

thereafter. The latest follow-up CTA scan was reviewed to assess distal aor-

tic remodeling, including the true lumen size, aortic diameters, and false

lumen patency.

Statistical Analysis
Statistical analysis, using SPSS software, version 20.0 (SPSS Inc, Chi-

cago, Ill), was used to compare the preoperative and postoperative charac-

teristics. Fisher’s exact test and Student t test were performed for the

categorical and numeric variables, respectively. The time-to-event curves

were calculated using the Kaplan-Meier method and compared using the

log-rank test.
RESULTS
The patients’ risk factors and presentation were similar

for both groups (Table 1). Aortic valve resuspension was
performed in 15 group 1 and 13 group 2 patients. Aortic
root remodeling was performed in 2 patients in group 1
and 2 in group 2. Composite root replacement was per-
formed in 1 patient in group 1 and 4 patients in group 2. To-
tal arch, hemiarch, or isolated ascending aortic replacement
was performed in 2, 9, and 7 patients in group 1 and 2, 8, and
9 patients in group 2, respectively. The extent of distal bare
metal stent coverage was to the suprarenal aorta in 9 (47%)
and infrarenal aorta in 10 (53%) patients in group 2.
Adjunctive Procedures
Seven patients (37%) in group 2 underwent 1 or more ad-

junctive procedures at primary intervention to address sec-
ondary re-entry tears. Distal re-entries were treated by way
of renal (n ¼ 4), mesenteric (n¼ 1), celiac (n¼ 1), or com-
mon iliac (n ¼ 1) artery stenting, and percutaneous emboli-
zation using coils or glue in 2 patients. In 3 patients, arch
vessel re-entries were treated; 1 received coil embolization
of the innominate artery plus fenestrated cover stent graft-
ing of the common carotid artery, and 2 received right inter-
nal carotid artery covered stent grafting. In all 3 patients, the
arch re-entry tears were successfully excluded, with no as-
sociated morbidity.
ery c February 2013



TABLE 1. Preoperative characteristics

Variable

Conventional

(n ¼ 18)

Hybrid

(n ¼ 19) P value

Age (y) 59 � 13 54 � 12 .16

Men 13 (72) 16 (84) .45

Marfan syndrome 0 2 (11) .49

Hypertension 16 (89) 15 (79) .66

Diabetes mellitus 1 (6) 1 (5) 1

Peripheral vascular disease 0 1 (5) 1

Current smoker 7 (39) 3 (16) .15

Previous CVA 2 (5) 1 (5) .60

Previous cardiovascular surgery 2 (12) 2 (11) 1

Chronic renal insufficiency 2 (12) 0 .23

Hemodynamic compromise 5 (28) 4 (21) .71

Cardiopulmonary resuscitation 1 (6) 0 .48

Cardiac tamponade 2 (12) 3 (16) 1

Inotropic support 4 (24) 4 (21) 1

AV regurgitation second degree or

greater

6 (33) 7 (37) 1

Malperfusion 9 (50) 8 (42) .23

Cardiac 2 (12) 2 (11) 1

Cerebral 2 (12) 3 (16) 1

Visceral (celiac, mesenteric, renal) 5 (28) 6 (32) 1

Iliofemoral 1 (6) 3 (16) .60

Data presented as mean � standard deviation or n (%). AV, Aortic valve; CVA, cere-

brovascular accident.
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Hospital Outcomes
The 30-day mortality was similar for both groups

(Table 2). The postoperative complications were compara-
ble, except that the incidence of malperfusion syndromes
was significantly greater in group 1 (Table 2). In group 1,
1 patient developed lower limb weakness secondary to spi-
nal cord infarction, necessitating a lengthy period of spinal
TABLE 2. Postoperative outcomes

Variable

Conventional

(n ¼ 18)

Hybrid

(n ¼ 19) P value

Re-exploration for bleeding 1 (3) 2 (11) 1

Stroke 3 (18) 2 (11) .65

Malperfusion syndrome 4 (22) 0 .04

Permanent spinal cord ischemia 1 (6) 0 .49

Visceral malperfusion 3 (17) 0 .10

Postoperative renal failure 6 (33) 5 (27) .51

Requiring hemodialysis 2 (12) 2 (11) 1

Requiring permanent dialysis 0 0 1

Pleural effusion 10 (56) 5 (27) .10

Chest infection 6 (33) 2 (11) .12

Myocardial infarction 0 1 (5) 1

CPB time (min) 237 � 67 213 � 82 .36

Crossclamp time (min) 130 � 42 104 � 49 .11

DHCA (min) 37 � 23 32 � 8 .52

ICU stay (d) 7 � 6 6 � 6 .54

Hospital stay (d) 19 � 15 21 � 13 .69

30-d/In-hospital mortality 2 (12) 1 (5) .60

Data presented as mean � standard deviation or n (%). CPB, Cardiopulmonary

bypass; DHCA, deep hypothermic circulatory arrest; ICU, intensive care unit.
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rehabilitation after discharge. In 3 patients, visceral malper-
fusion remained postoperatively (Table 2). Two of these pa-
tients died. One was a young man, who had been
successfully resuscitated in the preoperative phase. Poor
ventricular contractility was noted at surgery. He was stable
at completion of surgery; however, he required high-dose
inotropic support and subsequently died 24 hours later.
The other death was an 81-year-old woman, who had ongo-
ing visceral and renal malperfusion postoperatively and
died of multiorgan failure. The third patient presented in
cardiogenic shock and received inotrope support before sur-
gery. He developed coagulopathy and acidosis in the imme-
diate postoperative period and had a prolonged intensive
care unit stay.

Aortic Remodeling
Follow-up CTA beyond 6 months was available for 15 of

18 group 2 survivors (Figure 1). The maximal diameters
were stable in the thoracic (34.8 � 5.3 mm to 36.9 � 6.9
mm, P ¼ .77) and abdominal (26.6 � 3.8 mm to 28.5 �
5.7 mm, P ¼ .34) aorta. The true lumen index (true lumen
diameter/total aortic diameter) increased significantly in
the thoracic (0.40 � 0.2 to 0.78 � 0.2 mm, P ¼<.001
and abdominal (0.46 � 0.1 to 0.63 � 0.3 mm, P ¼ .04)
aorta. Complete false lumen thrombosis of the thoracic
aorta was achieved in 12 (80%) patients, with 9 (60%)
throughout the abdominal aorta. Also, 6 (40%) had com-
plete thoracoabdominal false lumen thrombosis (Figure 1).
In group 1, only 11 of 16 hospital survivors had follow-up

CTA scanning available beyond 6 months. The thoracic
(32.4� 3.6 mm to 44.5� 14.5 mm, P¼ .01) and abdominal
(24.0 � 4.1 to 29.1 � 6 mm, P ¼ .04) aorta grew signifi-
cantly, with no significant increase in the true lumen index
within the thoracic (0.44� 0.1 to 0.41� 0.1 mm, P¼ .3) or
abdominal (0.44� 0.3 to 0.50� 0.2 mm, P¼ .5) aorta. One
(9%) patient achieved complete false lumen thrombosis.

Clinical Outcomes
Late mortality was 1 of 16 for group 1 versus 1 of 18 for

group 2 (Table 3). At a mean follow-up of 50 months, the
overall actuarial survival was 80% in group 1 versus 87%
in group 2 (log rank test, P ¼ .25). The 1 death in group 1
was a 55-year-oldmanwho died secondary to bronchial car-
cinoma 4 years after the procedure. The single late death in
the group 2 hospital survivors was from disseminated
carcinoma.
At latest follow-up, 6 (38%) group 1 versus 2 (10%)

group 2 patients required an unplanned secondary reinter-
vention (Table 3). Two group 1 patients required secondary
proximal surgical reintervention; 1 received an aortic root
replacement to treat aortic regurgitation caused by noncoro-
nary cusp necrosis, the other underwent redo ascending aor-
tic replacement for proximal ascending aortic saccular
aneurysm. Four patients (25%) in group 1 required
rdiovascular Surgery c Volume 145, Number 2 351



FIGURE 1. A, Preoperative coronal computed tomography angiogram of acute DeBakey 1 dissection extending from aortic root to common iliac arteries.

False lumen is to the right within the abdominal aorta involving renal and celiac arteries. B, Postoperative digital subtraction angiogram after deployment of

thoracic TX2 endograft and Zenith dissection stents. C, Coronal computed tomography angiogram at 3 years demonstrating aortic stability and complete

false lumen obliteration throughout treated thoracoabdominal aorta.
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secondary distal aortic endovascular reintervention (Table
3). One received endovascular therapy to treat renal malper-
fusion at 7 months postoperatively. The other 3 required re-
intervention to treat thoracoabdominal aortic aneurysms.
The extent of aortic growth from the initial surgery to rein-
tervention was 12 mm, 21 mm, and 23 mm in the descend-
ing thoracic aorta, leading to reintervention at 1, 2, and 5
years, respectively. A fourth patient was found to have
a 50-mm infrarenal aortic aneurysm at 3 years after surgical
repair. He was admitted for endovascular repair; however,
treatment has been delayed because of significant co-
morbidities. These 4 patients (25%) compare with no
patients in group 2 developing thoracoabdominal aortic an-
eurysms. In group 2, unplanned secondary endovascular re-
intervention was required in 2 patients (Table 3). One
presented at 4 months with proximal stent migration caus-
ing left subclavian artery dissection. A stent graft extension
TABLE 3. Long-term survival and secondary interventions

Variable

Conventional

(n ¼ 16)

Hybrid

(n ¼ 18) P value

Follow-up (mo) 41 � 25 59 � 34 .11

Secondary reinterventions 6 (38) 2 (11) .07

Surgical 2 (13) 0 .21

Endovascular 4 (25) 2 (11) .38

Distal aortic reintervention 4 (25) 0 .03

Thoracoabdominal aneurysm 3 (19) 0 .09

Branch vessel malperfusion 1 (6) 0 .47

Mortality 1 (6) 1 (5) 1

Data presented as mean � standard deviation or n (%).
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was successfully deployed, and recovery was uneventful.
The other had developed a type I endoleak that was treated
with an overlapping proximal stent graft.
DISCUSSION
The natural history of acute type A dissection mandates

emergent surgical intervention to avoid the potentially fatal
complications.11 Although the past decade has seen im-
provements in the safety and efficacy of surgical treat-
ment,12 hospital mortality has remained about 20%.3,13

Standard surgery for type A dissection has remained
largely unchanged for decades and consists of proximal
repair or replacement of the aortic root, with ascending
aortic and variable arch replacement.4 Many surgeons
also perform this type of repair in patients with the more ex-
tensive form of type A dissection, DeBakey 1 type. The
problem with this approach is that most of these patients
are left with residual ‘‘type B’’ dissection. The consequence
of leaving a residually patent false lumen in the descending
aorta is that a substantial subset of these patients are left at
risk of developing acute and remote phase complications,
including malperfusion sequelae, false lumen aneurysms,
and rupture and requiring distal reoperation.5-7

Furthermore, standard open thoracoabdominal aortic
aneurysm repair represents its own surgical challenges,
with considerable perioperativemorbidity and mortality.2,14

The past decade has seen the evolution of hybrid open
surgical techniques to address the residually diseased de-
scending aorta in DeBakey type 1 dissection. Introduced
ery c February 2013
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by Kato and colleagues,15 combined approaches of proxi-
mal surgical repair with antegrade descending aortic stent
grafting have been reported.16-19 Initial studies had short-
term outcomes similar to those of conventional surgical re-
pair,16-19 with significantly improved remodeling of the
descending thoracic aorta.17,18 However, complete
thoracoabdominal false lumen thrombosis was achieved
in just 17% of survivors.18 Longer follow-up is required
to demonstrate whether this approach reduces late distal
aortic complications.17,18

The present study investigated the feasibility of more
complete endovascular repair of the residually dissected
aorta to prevent the clinical sequelae resulting from distal
true lumen collapse, ongoing false lumen patency, and late
aneurysmal degeneration. Early case reports using bare
metal Z stents to successfully treat visceral malperfusion
demonstrated its potential utility in dissection therapy.20 Us-
ing the STABLE technique, the combined use of proximal
endografting and distal bare metal stenting has achieved
more complete reconstruction of the dissected aorta and
its branches.8,9 Our initial case series demonstrated
acceptable periprocedural morbidity and mortality rates,
with favorable distal aortic remodeling at midterm.10 Others
have reported similarly encouraging short-term clinical and
anatomic outcomes using adjunctive bare metal stents in se-
lected patients with type B dissection.21-23 Nonetheless, we
acknowledge the potential risk of procedural and remote
complications associated with the use of adjunctive
endovascular therapy in DeBakey type 1 dissection.
Placement of covered stents and embolic materials in arch
vessels invites the risk of stroke and arch redissection.
Although these complications were not seen in the present
series, we are seeking to evolve our proximal repair
strategy to address the issue of residual arch dissection.

The present contemporary analysis has demonstrated that
adjunctive retrograde STABLE repair significantly reduces
the rate of distal aortic complications in DeBakey type I dis-
section compared with conventional surgical management.
Our rationale for initiating the STABLE procedure at open
surgical repair is to support and immediately expand the
aortic true lumen, thereby enhancing distal branch vessel
flow and preventing malperfusion.8,20 The reduced
incidence of ongoing malperfusion in the STABLE cohort
compared with those undergoing conventional surgical
repair (n ¼ 4 vs n ¼ 0, P ¼ .04) provides some evidence
to support this hypothesis. However, we recognize these
results do not definitively address the question of whether
the residually dissected descending aorta contributed to
all cases of malperfusion in group 1. It is, therefore, not
possible to conclude that use of adjunctive STABLE
repair would have prevented the malperfusion seen in
those undergoing conventional surgery alone.

The adjunctive endovascular component of the primary
operation did not increase the incidence of postoperative
The Journal of Thoracic and Ca
renal failure and only minimally increased the total opera-
tive time because graft and stent implantation was per-
formed during the rewarming of the patient and the
establishment of antegrade flow. This enabled the use of
TEE and limited angiography to assess true and false lumen
flow and branch vessel perfusion. The extent of true lumen
collapse was evaluated to optimize the size and extent of the
endograft and bare stents and evaluate any necessity for spe-
cific branch vessel intervention. Antegrade stenting was not
undertaken, because it is difficult to ascertain whether the
stent has been placed in the true lumen when it is deployed
in the bloodless open aorta during circulatory arrest. We
found that retrograde passage of a wire using intervention
techniques with catheters and contrast enabled accurate
placement in the abdominal and thoracic true lumen, with
confirmation of thoracic true lumen placement using TEE.
In addition, retrograde stenting allows for a more direct ap-
proach to device delivery, and it is in accordance with de-
vice design, particularly in relationship to graft
positioning and proximal device fixation methods.
The late distal aortic complications seen in DeBakey type

1 dissection are primarily caused by aneurysmal degenera-
tion of the thoracoabdominal aorta owing to ongoing false
lumen patency.5,7,24 We have shown adjunctive STABLE
repair is associated with improved aortic remodeling and
greater rates of false lumen thrombosis compared with
conventional surgical repair in acute DeBakey type 1
dissection. Of those who received proximal surgery alone,
25% of survivors had developed thoracoabdominal aortic
aneurysms at latest follow-up, with 3 (19%) requiring rein-
tervention. Comparatively, none of the STABLE survivors
required thoracoabdominal aortic reintervention. Although
the CTA analysis was incomplete, the significantly greater
rate of thoracic false lumen thrombosis in the STABLE pa-
tients was similar to that of other studies describing hybrid
open surgical techniques for DeBakey type I dissection.17,18

Most STABLE patients (including the 2 requiring late
reintervention) with available CTA follow-up did exhibit
some degree of false lumen perfusion in the thoracoabdomi-
nal aorta. However, in contrast to those who received prox-
imal surgical repair alone, the presence of ongoing false
lumen perfusion was not associated with aortic growth or
true lumen compression. We interpret these findings as ev-
idence that the deployment of the bare metal stents in the
distal aorta provides a form of supportive scaffolding that
protects against aneurysmal degeneration. Furthermore,
true lumen re-expansion using bare metal stenting might en-
able more limited endograft coverage in the descending tho-
racic aorta.

Study Limitations
The present study had several limitations. It was a single-

center, retrospective, nonrandomized study. Incomplete ra-
diologic follow-up was an additional weakness of our study.
rdiovascular Surgery c Volume 145, Number 2 353
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Nonetheless, we are unaware of any other contemporary
comparisons of proximal surgery plus adjunctive STABLE
repair versus standard surgical repair for DeBakey type I
dissection.
CONCLUSIONS
This novel approach represents a potential advancement

of the existing treatment paradigm for acute DeBakey
type I dissection. Although it remains a work in progress,
hybrid surgery plus STABLE repair provides favorable
short-term outcomes and decreases late distal aortic compli-
cations compared with conventional surgical repair. We
have demonstrated a novel approach to coping with a com-
plex surgical problem, with encouraging results. The results
provide additional evidence to incorporate the STABLE
treatment paradigm in the existing surgical armamentarium
for aortic dissection. We would support additional prospec-
tive investigation to definitively assess this promising new
treatment paradigm for acute DeBakey type I dissection.
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Discussion
Dr R. Scott Mitchell (Stanford, Calif). Ms Hofferberth, first

congratulations on a superb prescription. It was a great opening pa-
per and very provocative. I additionally would like to thank you for
getting me the manuscript long in advance.

I do have several questions. I think the major question is for
whom does this confer the greatest advantage. In your study, you
noted that you had almost 30% of patients who required distal re-
intervention, and yet, in a large study, just recently out of Stock-
holm of more than 300 acute type A’s, they required
reintervention in only 8% of their patients at 10 years. That is
a pretty significant difference. What I wonder is, what is your in-
dication to do an endovascular repair for the distal aortic dilation?
At what size do you recommend doing something?

Ms Hofferberth. Thank you for your question. Certainly, one
of the limitations of this report is that the treated group is very
much a heterogeneous population of patients. There were no uni-
form indications for reintervention. Three patients underwent rein-
tervention; the first received endovascular treatment for thoracic
aneurysm formation, after rapid expansion of 12 mmwas observed
at 3 months after the procedure. At this point, the treating surgeon
intervened preemptively. The 2 remaining patients who were
treated for thoracoabdominal aneurysms underwent reintervention
after being observed to have ongoing aneurysmal expansion, and
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both were treated when the thoracic aorta had reached a size
of 60 mm.

Dr Mitchell. Thank you. Second, how do you size your proxi-
mal graft? I think a lot of us are pretty nervous about putting a stent
graft, especially a stent graft with barbs on it, into that freshly dis-
sected proximal descending thoracic aorta. How do you size that,
and have you had any problems with those barbs?

Ms Hofferberth. Thank you. We have not observed any major
adverse events related to proximal fixation method used in TX2
graft implantation. The proximal graft was sized according to
the overall total lumen size.

DrMitchell. So all your repair occurs after bypass with admin-
istration of contrast. Would you agree that an alternative might be
an antegrade insertion of the device through the open arch, which
would not require radiographic control?

Ms Hofferberth. Thank you for your comment. We have used
the retrograde approach for a couple of reasons. First, we believed
that if an antegrade graft were deployed at circulatory arrest, it
would be difficult to assess with a high degree of certainty whether
one remained in the true lumen in both the thoracic and the ab-
dominal aorta. This is more tightly controlled when one accesses
the true lumen using the retrograde approach and the catheter
techniques. Second, the devices used in all these cases were de-
signed specifically for retrograde delivery. This is particularly rel-
evant for proximal graft fixation and adjustment of the graft to the
distal arch, which was designed specifically from a retrograde
approach.

DrMitchell. Finally, I noted that 2 of your patients were indeed
patients with Marfan syndrome. I am very curious as to how this
graft performed in those patients and would you finally recom-
mend this procedure for all patients undergoing acute type A’s,
the DeBakey type I extent.

Thank you and, again, congratulations.
Ms Hofferberth. Thank you for your comments. Although the

results we have presented here are very encouraging, we are not, at
this stage, in a position to recommend applying this treatment tech-
nique in all patients with DeBakey type I dissection, because we
simply do not have the data to support this. However, in treating
all-comers, the 2 operators have demonstrated that you can have
good results in all patients, including those with connective tissue
disorders, but we would certainly not be able to provide any sort of
overriding recommendations just based on our data. Although we
The Journal of Thoracic and Ca
cannot make any definite recommendations from our study, we do
believe that these results warrant future prospective investigation
of this promising adjunctive treatment strategy in patients with De-
Bakey type I dissection.

Dr John Ikonomidis (Charleston, SC). Thank you. Sophie, it
was a fantastic presentation, and I join Dr Mitchell in congratulat-
ing you for this very interesting and provocative work.

I have a terminology question for you. Looking at your patient
demographics, you said that you studied 61 consecutive patients
with acute type A, of which 37 were DeBakey type I’s. That im-
plies that one half of the patients in the original 61 had ascending
aortic dissections that were confined to just the ascending aorta,
that were just type II’s. Is that true?

Ms Hofferberth. Yes, that is correct.
Dr Ikonomidis. That strikes me as being quite unusual. Type II

aortic dissections tend to be fairly uncommon relative to other
types of aortic dissection. I was wondering if you could comment
on the high incidence of type II dissection in this group.

MsHofferberth. Sorry, I would not be able to make a comment
as to why there would be a discrepancy in the incidence of type II
dissections. We only included patients who were demonstrated to
have dissection that extended beyond the left subclavian artery.

Moderator. The water goes down the drain differently down
there you know, something like that.

Dr Eric Roselli (Cleveland, Ohio). Sophie, again, congratula-
tions. You have demonstrated that you can perform a more exten-
sive repair safely for patients with type I extent dissections. It
seems that the real advantage of these more extensive techniques
is to promote remodeling of the aorta. My question is about how
you assess that. You described the false lumen as being partially
or completely thrombosed. I think an important point to under-
stand in these patients is that the flow into the false lumen is di-
verted into other entry or re-entry tears. When you did your
computed tomography analysis of these patients, did they undergo
computed tomography scans with arterial contrast and also a de-
layed venous phase imaging study to really assess the perfusion
and pressurization of that false lumen? I think it is an important de-
tail. Thank you.

Ms Hofferberth. Thank you for your question. That is correct.
In each patient, computed tomography angiography was per-
formed using arterial contrast and delayed venous phase imaging
to assess the false lumen perfusion rates.
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