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assessed with the Shapiro-Wilk test. Categorical variables are presented as
counts and percentages. The curves for overall survival and freedom from
aorta-related death and aortic events were estimated using the Kaplan-
Meier product-limiting method. All statistical analyses were performed us-
ing JMP statistical software, version 14.0.0 for MacOS X (SAS Institute
Inc, Cary, NC).

RESULTS
Patient Characteristics

The patient characteristics are listed in Table 1. The
follow-up period was 4.0 ! 2.0 years (IQR, 0.5-7.0 years),
and all 28 (100%) patients completed the study. The age of
the whole cohort was 78.4 ! 6.9 years (IQR, 66-87 years),
15 (53.6%) patients were older than age 80 years, and 17
(60.7%) patients were men. All patients underwent the
elective procedure. The pathologies consisted of degenera-
tive aneurysm in 22 (78.6%) patients and dissecting aortic
aneurysm in 6 (21.4%) patients. Of 28 patients, 14 (50.0%)
had a history of previous cardiovascular surgery. Five
(17.9%) patients had previous median sternotomy, and 7
(25.0%) had undergone endovascular aortic repair (TEVAR
or endovascular aortic repair). The median logistic Euro-
pean System for Cardiac Operative Risk Evaluation and Eu-
ropean System for Cardiac Operative Risk Evaluation 2
were 38.8% (IQR, 33.1%-46.0%) and 6.6% (IQR,
5.7%-8.9%), respectively.

Preoperative measurements using MDCT are summa-
rized in Table 1. The median maximum aneurysm diameter
was 56.5 mm (IQR, 54.3-60.8 mm). The mean diameter of
the proximal and distal LZ, and themean length of the lesser
proximal LZ were 34.3 ! 3.6 mm, 29.1 ! 3.4 mm, and
34.6 ! 8.5 mm, respectively. Atheroma grade "2 was de-
tected in the ascending aorta (9 out of 28 [32.1%]), BCA
(6 out of 28 [21.4%]), and left CCA (4 out of 28 [14.3%]).

Procedure Outcomes
The postoperative data are listed in Table 2. All proced-

ures were successful; no endoleaks occurred, conversion
to open repair during the 30 postoperative days did not
occur. The mean ! standard deviation operative time,
including cervical bypassing, was 229 ! 48 minutes
(IQR, 150-356 minutes). Twenty-five (89.3%) patients
were extubated in the operating room. Double-side and
single-side branched devices were used in 24 (85.7%)
and 4 (14.3%) patients, respectively. For BCA, the Bolton
cervical stent was used in 9 (32.1%) patients, Gore
Excluder iliac leg in 17 (60.7%), and the Cook Zenith
AAA iliac leg in 2 (7.1%). For the left CCA, we used the
Bolton cervical stent in 7 (29.2%) patients, the Gore
Excluder contralateral leg in 13 (54.2%), and the Cook
Zenith AAA iliac leg in 2 (8.3%).

FIGURE 1. Overview of the Bolton branched endograft (Bolton Medical, Inc, Sunrise, Fla) and schema of the surgical procedure of the Bolton branched

endograft. A, Main body of the Bolton branched endograft with a large gate (black arrow). B, Inner tunnels (brachiocephalic artery [BCA]: red arrow, left

common carotid artery [CCA]: blue arrow). C, Overview of the Bolton branched endograft (BCA: red arrow, left CCA: blue arrow). D, Overview of the

approach site: Bolton branched endograft from the common femoral artery (red arrow), pacemaker catheter from the right common femoral vein (blue ar-

row), cervical devices from the CCAs (green arrow), filter devices for protecting against emboli from the CCA (purple arrow), and balloon catheter for

protecting against emboli from the left axillary artery (AxA) (black arrow). E, Extra-anatomical bypass from the right AxA to the left CCA using a ringed

8-mm expanded polytetrafluoroethylene graft. F, The Bolton branched endograft is deployed under rapid pacing (heart rate>160 bpm) after confirming the

precise match between the orifices of the cervical arteries and the device gate by standard angiography and 3-dimensional (3D) mapping. G, The stent grafts

for the cervical arteries are inserted in the tunnels and deployed. H, 3D computed tomography image after the procedure.
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Patients' Profile
Branch
(n=32)

DEBranch
(n=96) P value

Age (y, mean± SD) 79.9 ± 6.6 73.0 ± 9.2 .003

Sex (male / female) 22 / 10 39 / 12 .094

TAA / DAA 26 / 6 61 / 35 .667

Elective / Emergent 32 / 0 51 / 0 1.00

Cerebrovascular disease(n, %) 5 (15.6) 16 (16.7) .861

Coronary artery disease (n, %) 9 (28.1) 21 (21.9) .472

Previous CV surgery (n, %) 3 (9.4) 11 (11.5) .655

Procedural and Early Results
Branch (32) DEBranch (96) P value

Procedural results

Operation time (min) 221 ± 45 282 ± 74 .002

Bleeding (ml) 982 ± 939 2198 ± 1454 .003

Extubation at OR (n, %) 24 (75.0) 14 (14.9) <.001

Early results

Hospital stay (day, range) 9.5 ± 3.1 19.6 ± 9.3 <.001

30-day mortality (n, %) 0 0 (0) 1.00

In-hospital death (n, %) 0 5 (5.2) <.001

Complication (n, %) 3 (9.3) 8 (8.3) .667

Disabling Stroke (n, %) 3 (9.3) 2 (2.1) <.001

Paraparesis (n, %) 0 0

Mediastinitis (n, %) 0 1 (1.0)

0

20

40

60

80

100

0 1 2 3 4 5 6 7 8 9 10 11 12

Cumulative survival

(%)

(year)
Year 0 3 5 7 9

Branch 32 25 20 15 8

DEBranch 96 86 75 57 34

Patient at risk

P=0.96

Branch
DEBranch

0

20

40

60

80

100

0 1 2 3 4 5 6 7 8 9 10 11 12

Freedom from aortic related death

(%)

(year)Patient at risk

P=0.39

Branch
DEBranch

Year 0 3 5 7 9
Branch 32 25 20 15 8

DEBranch 96 86 75 57 34

0

20

40

60

80

100

0 1 2 3 4 5 6 7 8 9 10 11 12

Freedom from aortic events

(%)

(year)Patient at risk

P=0.61

Branch
DEBranch

Year 0 3 5 7 9
Branch 32 25 20 15 8

DEBranch 96 86 75 57 34

THERE WAS
 NO SIGNIFICANT DEFERENCE 
BETWEEN 2 GROUPS.
However, 
      from a standpoint of Stroke, 

Preventing stroke is absolutely critical !!

Disabling Stroke (n, %) 3 (9.3) 2 (2.1) <.001
Branch DEBranch

Debranching TEVAR might be 
the better option at the present time!!
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Branched TEVAR for Residual Aortic Dissection
N=6
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Cervical Branch Devices 
BCA device

Lt. CA device N Stroke %

Zenith
Zenith 3 0 0

Excluder
Excluder 13 0 0

Relay
Relay 6 3 50

Excluder
Relay 6 1 17

The development of new cervical 
branch devices is mandatory.

Thank you for your time and attention
Veith 2024


