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The Zenith Dissection Endovascular System is a line extension to the Zenith 
family of endovascular devices.  The Dissection Endovascular Graft is similar to 
other endovascular grafts in the product line, but is designed specifically for 
treatment of dissections, having no barbs.  Information from previous clinical 
studies and clinical use of the Zenith endovascular grafts provides a foundation 
for the expected clinical performance of the Dissection Endovascular Graft, 
including placement in aneurysmal aortic segments.   

The clinical study of the Zenith Dissection Endovascular System enrolled patients 
with acute, complicated dissections and included implantation of the Dissection 
Endovascular Graft and the Dissection Stent.      

Data from the clinical study performed on use of Zenith Dissection Endovascular 
System for the treatment of acute, complicated Type B aortic dissection are 
presented below.   

A. Study Design 

Patients were treated between August 4, 2012 and January 15, 2015.  The 
database for this PMA reflected data collected through March 14, 2017 and 
included 73 patients (67 US, 6 Japan).  There were 22 investigational sites (21 
US, 1 Japan).   

This study was a prospective, nonrandomized, single-arm, multi-national / multi-
center clinical study based on binomial distribution for hypothesis testing.  

Because acute, complicated dissections are life-threatening, the primary endpoint 
for the study was the survival rate at 30 days. The performance goal for this 
endpoint (79.4%) was an adjusted rate based on the survival rate at 30 days in the 
Society of Vascular Surgery (SVS) dataset, which includes pooled data from 
physician-sponsored studies reported by the SVS Outcomes committee.   

Null Hypothesis:  The survival rate at 30 days, πs(30), does not meet the 
performance goal (79.4%). 

H0: πs(30) ≤ 79.4% 
Alternate Hypothesis:  The survival rate at 30 days, πs(30), meets the 
performance goal (79.4%). 

HA: πs(30) > 79.4% 
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There was an additional hypothesis-driven safety endpoint of freedom from Major 
Adverse Events (MAEs) at 30 days.  The performance goal for this endpoint 
(51.2%) was an adjusted rate based on the rate of freedom from MAEs at 30 days 
in the SVS dataset.  

Null Hypothesis:  The freedom from MAE at 30 days, πs(30), does not meet 
the performance goal (51.2%). 

H0: πs(30) ≤ 51.2% 
Alternate Hypothesis:  The freedom from MAE at 30 days, πs(30), meets 
the performance goal (51.2%). 

HA: πs(30) > 51.2% 

Forty patients were necessary to assess the primary hypothesis, under an expected 
30-day survival rate of 94.9% (estimated from a feasibility study conducted under 
G070123 for a previous design of the dissection graft and stent), with a one-sided 
exact binomial test, at a type I error rate of 0.025 and a power of 0.8.   

Sixty patients were necessary to assess the additional hypothesis-driven endpoint, 
under an expected rate of freedom from 30-day MAE at 69.2% (estimated from a 
feasibility study conducted under G070123 for a previous design of the dissection 
graft and stent), with a one-sided exact binomial test, at a type I error rate of 0.025 
and a power of 0.8.   

A sample size of 67 was initially established to account for possible loss to 
follow-up.  During the course of the study, the sample size was increased to 73 
patients in order to account for six previously enrolled US patients who should 
have been excluded from the study according to additional medical exclusion 
criteria that were implemented subsequent to enrollment initiation (none of the six 
had confirmed absence of bowel necrosis at the time of enrollment). While the 
data from all 73 patients enrolled in the study are reported (enrollment IDs for the 
six excluded patients are italicized and indicated by footnotes where applicable), 
the hypotheses were assessed based on the 67 patients enrolled according to the 
inclusion/exclusion criteria.   

All other endpoints were analyzed descriptively.  

Even though the endpoints are at 30-days, data through 12-month post-procedure 
was required and has been provided on all surviving patients. This provides 
information on the ability of the Dissection Endovascular Graft to seal entry tears 
covered by the device and the ability of the Dissection Stent to provide support to 
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delaminated segments of aortic dissections distal to the Dissection Endovascular 
Graft. 

An independent core laboratory analyzed all patient imaging.  An independent 
clinical events committee (CEC) adjudicated at a minimum all patient deaths, 
conversions to open repair, rupture, Type A dissections, and stroke.  An 
independent data safety monitoring board (DSMB) monitored the clinical trial 
according to an established safety monitoring plan.   

   

1. Clinical Inclusion and Exclusion Criteria 

Enrollment in the study was limited to patients who had an acute, complicated, 
Type B aortic dissection with at least one of the following characteristics: 

• Aortic rupture; or 
• Branch vessel obstruction/compromise resulting in malperfusion  

 
Patients were not permitted to enroll in the study if they met any of the following 
exclusion criteria: 

General Exclusion Criteria 
• Age < 18 years (< 20 years for Japan);  
• Other medical condition (e.g., cancer, congestive heart failure) that may 

cause the patient to be noncompliant with the Clinical Investigation Plan, 
confound the results, or is associated with limited life expectancy (i.e., less 
than 2 years); 

• Pregnant, breast-feeding, or planning on becoming pregnant within 60 
months; 

• Unwilling or unable to comply with the follow-up schedule; 
• Inability or refusal to give informed consent; or 
• Simultaneously participating in another investigative device or drug study.  

(The patient must have completed the primary endpoint of any previous 
study at least 30 days prior to enrollment in this study.) 

 
Medical Exclusion Criteria 

• Suspicion of bowel necrosis (as determined by the implanting physician 
based on imaging observations, peritoneal signs, surgical exploration, 
elevated serum lactate levels, and/or acidosis) 

• American Society of Anesthesiologist (ASA) risk class V (i.e., moribund 



Summary of Clinical Data for IFU 441-01EN (Zenith® Dissection Endovascular System) 4 

patient not expected to live 24 hours with or without operation) 
• Embolic stroke within the last 14 days prior to potential enrollment in the 

study or hemorrhagic stroke within 30 days prior to potential enrollment in 
the study; 

• Diagnosed or suspected congenital degenerative connective tissue disease 
(e.g., no Marfan’s or Ehler-Danlos syndrome);  

• Systemic infection (e.g., sepsis); 
• Bleeding diathesis, uncorrectable coagulopathy, or refuses blood 

transfusion; 
• Allergy to stainless steel, polyester, solder (tin, silver), polypropylene, 

nitinol, or gold; 
• Untreatable reaction to contrast, which, in the opinion of the investigator, 

cannot be adequately pre-medicated; 
• Surgical or endovascular abdominal aortic aneurysm (AAA) repair within 

30 days before or after dissection repair; 
• Previous placement of a thoracic endovascular graft; 
• Prior open repair involving descending thoracic aorta including suprarenal 

aorta and/or arch; or 
• Interventional and/or open surgical procedures (unrelated to dissection) 

within 30 days before or after dissection repair. 
 

Anatomical Exclusion Criteria 
• Dissection of aorta proximal to left subclavian artery (either primary entry 

tear or most proximal extent of dissection);  
• Proximal stent-graft component:  

o Aortic arch radius of curvature < 35 mm (if device deployed in the 
arch);  

o Proximal landing zone length measuring < 20 mm between the left 
common carotid artery and most proximal extent of dissection 
(covering left subclavian artery is acceptable, except in patients 
with a dominant vertebral artery off of the arch in the region of the 
subclavian or a dominant vertebral off of the subclavian); 

o Proximal landing zone diameter for proximal stent-graft 
component < 20 mm or > 38 mm, measured outer-wall to outer-
wall on a sectional image or multiplanar reconstruction; 
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o Distal landing zone diameter for proximal stent-graft component 
< 20 mm (estimate based on transaortic diameter) or > 38 mm 
(estimate based on true lumen diameter), measured outer-wall to 
outer-wall on a sectional image or multiplanar reconstruction;  

o Prohibitive calcification, occlusive disease, or angulation in 
intended proximal landing zone; 

o Circumferential thrombus in region of intended proximal landing 
zone; 

o Inability to preserve the native left common carotid artery and 
celiac artery origins; 

• Distal bare stent component:  
o Diameter < 20 mm (estimate based on transaortic diameter) or > 38 

mm (estimate based on true lumen diameter) for any segment of 
vessel into which deployment of bare stent device is intended, 
measured outer-wall to outer-wall on a sectional image or 
multiplanar reconstruction; 

o Prohibitive angulation in segments of vessel into which 
deployment of bare stent device is intended (e.g., radius of 
curvature < 35 mm, or localized angle > 45 degrees); 

• Both iliac arteries having prohibitive tortuosity, calcification, occlusive 
disease or arterial diameter, measured inner-wall to inner-wall on a 
sectional image, that are not conducive to placement of the introducer 
sheath (use of access conduit permitted); or 

• Aneurysm or angulation in the distal thoracic aorta that would preclude 
advancement of the introduction system. 
 

2. Follow-up Schedule 

All patients were scheduled to return for follow-up examinations at 30 days, 6 
months, 12 months, and then annually through 5 years postoperatively.  

Preoperatively, patients underwent a clinical exam, blood test, and CT scan, as 
also shown in Table 1.  Postoperatively, the objective parameters measured during 
the study based on CT included assessment of the total aortic, true lumen, and 
false lumen diameters at multiple locations, presence of and sources for false 
lumen flow, extent of false lumen thrombosis, progression of dissection, branch 
vessel patency, and device position and integrity.  Adverse events and 
complications were recorded at all visits. 
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The key timepoints are shown below in Table 1 as well as the tables that follow 
summarizing safety and effectiveness. 
 
Table 1. Study follow-up schedule 
 

Pre-
operative 

Intra-
operative 

Post-
procedure 

30-day 
(± 10 
days) 

6-month 
(± 30 
days) 

12-month 
(± 45 
days) 

2-year to 
5-yeare 

Clinical exam X  X X X X X 
Blood testsa X  X X X X Xf 
Contrast CT scan X  Xc,d Xc Xc Xc 
Angiography Xb X      
a Including tests to evaluate kidney and liver function. 
b Required only to resolve any uncertainties in anatomical measurements necessary for graft sizing. 
c Transesophageal echocardiography (TEE)  or non-contrast CT imaging may be used for those patients 
experiencing documented renal failure (eGFR< 30) or who are otherwise unable to undergo contrast 
enhanced CT scan. 
d CT must be performed prior to hospital discharge. In case of impaired renal function at the time of 
discharge, CT may be performed at 30 days. 
e 2 years (730 ± 60 days), 3 years (1095 ± 60 days), 4 years (1460 ± 90 days), and 5 years (1825 ± 90 

days). 
f Required only for patients with malperfusion that has not stabilized. 

 

3. Clinical Endpoints 
With regards to safety and effectiveness, the primary endpoint is the survival rate 
at 30 days.    

With regards to safety, an additional hypothesis-driven endpoint for the study was 
freedom from major adverse events (MAEs) at 30 days.  MAEs were defined as 
the following: myocardial infarction, chronic renal insufficiency/chronic renal 
failure requiring dialysis, bowel ischemia, stroke, paraplegia or paraparesis, and 
prolonged (> 72 hours) ventilatory support.  

With regards to success/failure criteria, the study would be considered successful 
if both performance goals were met. 

Additional (secondary) endpoints that were evaluated, not for the purpose of 
statistical inference, included changes in aortic, true and false lumen size, 
presence of and sources for false lumen flow, extent of false lumen thrombosis, 
progression of dissection, branch vessel patency, secondary interventions, and 
device migration and integrity. 
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B. Accountability of PMA Cohort 

At the time of the database lock, of 73 patients enrolled in the PMA study, 94.5% 
(69) were available for 30-day follow-up and 78.1% (57) were available for 12-
month follow-up, as there were 4 deaths within 30 days and 9 deaths as well as 3 
patients who withdrew from the study or became lost to follow-up between the 
30-day and 12-month visits.  Table 2 reports the follow-up availability through 12 
months.  
Of the 73 patients enrolled in the study, 79.5% (58) received at least one 
Dissection Endovascular Graft and one Dissection Stent during the index 
procedure, while the remaining 20.5% (15) received only a Dissection 
Endovascular Graft, not a Dissection Stent.  Although the study was not powered 
to assess for differences in outcomes based on the different component 
combinations (namely the presence vs. absence of a Dissection Stent), the results 
were analyzed and reported separately for the following groups where 
appropriate: total patient population, cohort with a Dissection Stent, and cohort 
without a Dissection Stent.   
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Table 2.  Follow-up availability 

Follow-up 
Visitc 

Patients 
Eligible for 
Follow-up 

Percent of Data 
Available (Site) Adequate Imaging to Assess the Parameter (Core Lab) Events Occurring Before Next Interval 

Clinical 
Assessment CTa 

Size 
Increase in 
Stent-graft 

Size 
Increase in 
Dissection 

Stentb 

Entry- 
flow in 

Thoracic 
Aorta 

Entry- 
flow in 

Abdominal 
Aorta 

Migration Device 
Integrity Death Conversion LTF/ 

WTHD 

Not Due 
for Next 

Visit 

Postoperative 73 100.0%  
(73/73) 

53.4% 
(39/73) NA NA 45.2% 

(33/73) 
45.2% 
(33/73) NA 49.3% 

(36/73) 4 0 0 0 

30-day 69 97.1% 
(67/69) 

76.8% 
(53/69) NA NA 71.0% 

(49/69) 
68.1% 
(47/69) NA 75.4% 

(52/69) 1 0 1 0 

6-month 67 77.6% 
(52/67) 

83.6% 
(56/67) 

98.2% 
(55/67) 

84.6% 
(44/52) 

76.1% 
(51/67) 

70.1% 
(47/67) 

74.6% 
(50/67) 

83.6% 
(56/67) 8 0 2 0 

12-month 57 86.0% 
(49/57) 

89.5% 
(51/57) 

92.2% 
(47/57) 

84.8% 
(39/46) 

82.5% 
(47/57) 

78.9% 
(45/57) 

80.7% 
(46/57) 

86.0% 
(49/57) 2 0 4 1 

LTF: lost-to-follow-up; WTHD: withdrawal. 
a Per clinical investigation plan amendment 11-007-04, a patient is required to have a CT scan prior to discharge unless the patient has renal issues; in this case, the 
patient will have the CT scan completed at the 1-month visit. 
b Size increase in Dissection Stent assessment only applies to patients who received a Dissection Stent. 
c Follow-up visit windows as follows: 30 days (± 10 days), 6 months (180 ± 30 days), 12 months (365 ± 45 days). 
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C. Study Population Demographics and Baseline Parameters 

The demographics and baseline parameters of the study population are typical for 
an acute, complicated Type B aortic dissection study performed in the US.   

The demographics, pre-existing comorbid medical conditions, and presenting 
complications were compared between this study and SVS dataset to support the 
use of the performance goals based on the SVS dataset.  Comparisons were also 
made between two patient groups within the study; patients who received and 
patients who did not receive a Dissection Stent.   

Partially due to the small number of patients, few statistically significant 
differences were found when comparing populations, despite numerical 
differences.  None of the differences were found to be clinically meaningful with 
respect to supporting the performance goals.  Some of the differences in the 
patient groups within the study population are likely associated with the greater 
percentage of patients who did not receive the Dissection Stent having been 
treated for rupture rather than malperfusion.  

Comparisons are not presented between the US and Japanese patients as only 6 
patients were treated in Japan.  Four patients presented with rupture, one patient 
presented with rupture and malperfusion, and one patient presented with 
malperfusion alone; none received the Dissection Stent. 

 

Demographics 

The demographics and patient characteristics are presented in Table 3. Of the 
demographic and patient data in the present study compared with that of the SVS 
dataset, only the ethnicity/race distribution was significantly different (p = 0.046), 
which is not expected to be clinically significant with respect to evaluating the 
safety and effectiveness endpoints.  Similarly, with the exception of the ethnicity 
distribution, the demographics appeared comparable between patients who either 
received or did not receive a Dissection Stent.   
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Table 3.  Demographics and patient characteristics 

Demographic 
Mean ± SD (N, range) or Percent Patients (number/total number) 

Without 
Dissection Stent 

With Dissection 
Stent 

All Pivotal 
Patients 

SVS Acute 
Patients 

Age (years) 
All patients 

 
65.1 ± 13.1  
(15, 42 - 81) 

 
59.5 ± 10.1  
(58, 34 - 77) 

 
60.7 ± 10.9  
(73, 34 - 81) 

 
58.8 ± 15.4  

(85, 25.9 - 88.6) 
Gender 

 Male 
 Female 

 
53.3% (8/15) 
46.7% (7/15) 

 
69.0% (40/58) 
31.0% (18/58) 

 
65.8% (48/73) 
34.2% (25/73) 

 
72.9% (62/85) 
27.1% (23/85) 

Ethnicity/Racea 
White 

Hispanic or Latino  
Black or African 

American 
First Nationsb 

Asian 

 
33.3% (5/15) 

0%  
20.0% (3/15) 

 
0%  

46.7% (7/15) 

 
67.2% (39/58) 

5.2% (3/58) 
25.9% (15/58) 

 
0%  

1.7% (1/58) 

 
60.3% (44/73) 

4.1% (3/73) 
24.7% (18/73) 

 
0%  

11.0% (8/73) 

 
52.9% (45/85) 
14.1% (12/85) 
27.1% (23/85) 

 
2.4% (2/85) 
3.5% (3/85) 

Height (in) 64.4 ± 3.6  
(15, 59.8 - 72.0) 

68.5 ± 4.4  
(58, 59 - 76) 

67.7 ± 4.5  
(73, 59 - 76) NC 

Weight (lbs) 168.1 ± 39  
(15, 116.0 - 255.7) 

202.5 ± 56.0  
(58, 101.4 - 357.1) 

195.4 ± 54.5  
(73, 101.4 - 357.1) NC 

Body mass index 
(BMI) 

28.4 ± 5.5  
(15, 21.4 - 40.0) 

30.0 ± 7.2 
(57, 16.3 - 50.6) 

29.7 ± 6.9  
(72, 16.3 - 50.6) NC 

NC: not collected. 
a Ethnicity/race distribution difference was significant between the pivotal study and SVS dataset 
(p = 0.046). 
b First Nations includes American Indian/Alaskan Native, and Native Hawaiian/Pacific Islander. 
 

Medical History and Comorbidities 

Medical history and comorbid conditions are presented in Table 4.  None of the 
differences in the medical histories of patients enrolled in the present study and 
those recorded in the SVS dataset are statistically significant.  A history of 
aneurysm or dissection is the biggest difference in patient groups within the study, 
being more prevalent in patients that did not receive a Dissection Stent. 

 

Table 4.  Medical history and comorbid conditions 

Medical History 

Percent Patients (number/total number) 
Without 

Dissection 
Stent 

With 
Dissection 

Stent 

All Pivotal 
Patients 

SVS Acute 
Patients 

Cardiovascular 
Previous myocardial infarction 

Previous symptomatic  
congestive heart failure 
Coronary artery disease 

Cardiac arrhythmia 

 
13.3% (2/15) 

0% (0/15) 
 

20.0% (3/15) 
20.0% (3/15) 

 
3.4% (2/58) 
3.4% (2/58) 

 
15.5% (9/58) 
13.8% (8/58) 

 
5.5% (4/73) 
2.7% (2/73) 

 
16.4% (12/73) 
15.1% (11/73) 

 
11.8% (10/85) 
10.6% (9/85) 

 
NC 

11.8% (10/85) 
Vascular 

 Thromboembolic event 
 Peripheral vascular disease 

 
0%  

6.7% (1/15) 
 

 
8.6% (5/58) 
3.4% (2/58) 

 

 
6.8% (5/73) 
4.1% (3/73) 

 

 
NC 

2.4% (2/85) 
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Medical History 

Percent Patients (number/total number) 
Without 

Dissection 
Stent 

With 
Dissection 

Stent 

All Pivotal 
Patients 

SVS Acute 
Patients 

Family history of aneurysm or 
dissection 

Patient history of aneurysm or 
dissection 

Hypertension 
Previous thoracic surgery or 

thoracic trauma 
Aortobronchial fistula 

Aortoesophageal fistula 
Bleeding diathesis or 

uncorrectable coagulopathy 
Carotid endarterectomy 
Diagnosed or suspected 

congenital degenerative collagen 
disease 

0%  
 

60.0% (9/15) 
 

100.0% (15/15) 
26.7% (4/15) 

 
0%  
0%  
0%  

 
0%  
0%  

6.9% (4/58) 
 

22.4% (13/58) 
 

82.8% (48/58) 
10.3% (6/58) 

 
0%  
0%  
0%  

 
0%  
0%  

5.5% (4/73) 
 

30.1% (22/73) 
 

86.3% (63/73) 
13.7% (10/73) 

 
0%  
0%  
0%  

 
0%  
0%  

NC 
 

NC 
 

83.5% (71/85) 
NC 

 
NC 
NC 
NC 

 
NC 
NC 

Pulmonary 
Chronic obstructive pulmonary 

disease  

 
40.0% (6/15) 

 
15.5% (9/58) 

 
20.5% (15/73) 

 
10.6% (9/85) 

Renal 
Chronic renal insufficiency or 

dialysis  

 
6.7% (1/15) 

 
8.6% (5/58) 

 
8.2% (6/73) 

 
7.1% (6/85) 

Endocrine 
Diabetes 

 
0%  

 
5.2% (3/58) 

 
4.1% (3/73) 

 
12.9%(11/85) 

Infectious disease 
Previous diagnosis of sepsis 

 
0%  

 
0%  

 
0%  

 
NC 

Hepatobiliary 
Liver disease 

 
6.7% (1/15) 

 
1.7% (1/58) 

 
2.7% (2/73) 

 
0% (0/85) 

Neoplasms 
Cancer 

 
20.0% (3/15) 

 
8.6% (5/58) 

 
11.0% (8/73) 

 
9.4% (8/85) 

Neurologic 
 Stroke 
Paraparesis 

Paralysis 
Transient ischemic attack 

 
13.3% (2/15) 
6.7% (1/15) 

0% 6.7% (1/15) 

 
5.2% (3/58) 
5.2% (3/58) 
3.4% (2/58) 
3.4% (2/58) 

 
6.8% (5/73) 
5.5% (4/73) 
2.7% (2/73) 
4.1% (3/73) 

 
NC 

1.2% (1/85) 
2.4% (2/85) 
0% (0/85) 

Smoking 
Past 

Current 
Never 

 
13.3% (2/15) 
40.0% (6/15) 
46.7% (7/15) 

 
31.0% (18/58) 
50.0% (29/58) 
19.0% (11/58) 

 
27.4% (20/73) 
47.9% (35/73) 
24.7% (18/73) 

 
37.3% (31/83) 
31.8% (27/83) 
30.1% (25/83) 

NC: not collected. 

 

ASA Classification  

Table 5 reports the ASA classification.  The distribution of ASA physical status 
classifications in the present study was statistically different from that in the SVS 
dataset, with the SVS patients having more severe disease.  However, due to the 
subjective nature of the ASA classification, and considering the similarities 
between the present study and the SVS dataset for most other variables, the 
difference is not considered clinically significant with respect to establishing the 
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performance goals.  The majority of patients were class 4 in both the group with a 
Dissection Stent and group without a Dissection Stent.    

 
Table 5.  ASA physical status classification 

ASA Classificationa 

Percent Patients (number/total number) 

Without 
Dissection Stent 

With Dissection 
Stent Total SVS 

Healthy patient (1) 0%  0%  0%  0%  
Mild systemic disease (2) 20.0% (3/15) 5.2% (3/58) 8.2% (6/73) 2.4% (2/85) 
Severe systemic disease (3) 20.0% (3/15) 29.3% (17/58) 27.4% (20/73) 22.4% (19/85) 
Incapacitating systemic 
disease (4) 60.0% (9/15) 65.5% (38/58) 64.4% (47/73) 64.7% (55/85) 

Moribund patient (5) 0%  0%  0%  10.6% (9/85) 
a ASA classification distribution difference was significant between the present study and the SVS 
dataset (p = 0.008). 

 

SVS-ISCVS Risk Score 

Table 6 reports the Society for Vascular Surgery/International Society for 
Cardiovascular Surgery (SVS-ISCVS) risk score.  The SVS-ISCVS risk scores 
were consistent with the preexisting comorbid conditions for the patient 
population in the present study.  Of the distribution of risk scores, patients who 
received a Dissection Stent were more likely to present with higher smoking risk 
scores and higher renal status risk scores, leading to higher total risk scores.  SVS-
ISCVS risk scores were not reported in the SVS dataset. 
 
Table 6.  SVS-ISCVS risk score classification 

SVS-ISCVS Category 
Percent Patients (number/total number) 

Without Dissection 
Stent With Dissection Stent Total 

Diabetes risk score 
0 
1 
2 
3 
4 

 
100.0% (15/15) 

0%  
0%  
0%  
0%  

 
93.1% (54/58) 

5.2% (3/58) 
0%  

1.7% (1/58) 
0%  

 
94.5% (69/73) 
4.1% (3/73) 

0%  
1.4% (1/73) 

0%  
Smoking risk score 

0 
1 
2 
3 

 
53.3% (8/15) 
6.7% (1/15) 

33.3% (5/15) 
6.7% (1/15) 

 
34.5% (20/58) 
12.1% (7/58) 

32.8% (19/58) 
20.7% (12/58) 

 
38.4% (28/73) 
11.0% (8/73) 
32.9% (24/73) 
17.8% (13/73) 

Hypertension risk score 
0 
1 
2 
3 

 
6.7% (1/15) 

33.3% (5/15) 
20.0% (3/15) 
40.0% (6/15) 

 
13.8% (8/58) 

20.7% (12/58) 
32.8% (19/58) 
32.8% (19/58) 

 
12.3% (9/73) 
23.3% (17/73) 
30.1% (22/73) 
34.2% (25/73) 
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SVS-ISCVS Category 
Percent Patients (number/total number) 

Without Dissection 
Stent With Dissection Stent Total 

Hyperlipidemia risk score 
0 
1 
2 
3 

 
53.3% (8/15) 
13.3% (2/15) 

0%  
33.3% (5/15) 

 
56.9% (33/58) 
12.1% (7/58) 
1.7% (1/58) 

29.3% (17/58) 

 
56.2% (41/73) 
12.3% (9/73) 
1.4% (1/73) 

30.1% (22/73) 
Cardiac status risk score 

0 
1 
2 
3 

 
86.7% (13/15) 
13.3% (2/15) 

0%  
0%  

 
89.7% (52/58) 

1.7% (1/58) 
6.9% (4/58) 
1.7% (1/58) 

 
89.0% (65/73) 
4.1% (3/73) 
5.5% (4/73) 
1.4% (1/73) 

Carotid disease risk score 
0 
1 
2 
3 

 
93.3% (14/15) 

6.7% (1/15) 
0%  
0%  

 
94.8% (55/58) 

3.4% (2/58) 
0%  

1.7% (1/58) 

 
94.5% (69/73) 
4.1% (3/73) 
0% (0/73) 

1.4% (1/73) 
Renal status risk score 

0 
1 
2 
3 

 
93.3% (14/15) 

6.7% (1/15) 
0%  
0%  

 
62.1% (36/58) 
31.0% (18/58) 

5.2% (3/58) 
1.7% (1/58) 

 
68.5% (50/73) 
26.0% (19/73) 
4.1% (3/73) 
1.4% (1/73) 

Pulmonary status risk score 
0 
1 
2 
3 

 
80.0% (12/15) 

6.7% (1/15) 
0%  

13.3% (2/15) 

 
73.7% (42/57) 
17.5% (10/57) 

5.3% (3/57) 
3.5% (2/57) 

 
75.0% (54/72) 
15.3% (11/72) 
4.2% (3/72) 
5.6% (4/72) 

Total SVS-ISCVS risk score 
(mean ± SD; N, range) 4.7 ± 2.4 (15, 1 - 9) 5.5 ± 2.9 (58, 0 - 12) 5.4 ± 2.8 (73, 0 - 12) 

 

Presenting Complications 

Presenting complications reported by the site are presented in Table 7.  The 
percentage of patients with rupture, malperfusion, or rupture and malperfusion 
were comparable between the present study and the SVS dataset, though the 
patient population in the present study significantly more often presented with 
obstruction/compromise that also involved the gastrointestinal (p < 0.001) and 
renal/urologic branch vessels (p = 0.011).  Patients who presented with rupture 
were less likely to receive a Dissection Stent than patients who presented with 
obstruction or compromise. 

 

Table 7.  Presenting complications 

Complication 
Percent Patients (number/total number) 

Without 
Dissection Stent 

With Dissection 
Stent Total SVS 

Rupture 73.3% (11/15) 15.5% (9/58) 27.4% (20/73) 31.8% (27/85) 
Obstruction/compromise of 
branch vessel 

33.3% (5/15) 
 

89.7% (52/58) 
 

78.1% (57/73) 
 

71.8% (61/85) 
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Complication 
Percent Patients (number/total number) 

Without 
Dissection Stent 

With Dissection 
Stent Total SVS 

Gastrointestinal 
Renal/urologic 

Spinal cord 
Lower extremity 

Other 

40.0% (2/5) 
60.0% (3/5) 

0%  
80.0% (4/5) 

0%  

59.6% (31/52) 
57.7% (30/52) 
5.8% (3/52) 

53.8% (28/52) 
1.9% (1/52) 

57.9% (33/57)a 
57.9% (33/57)a 

5.3% (3/57) 
56.1% (32/57) 

1.8% (1/57) 

19.7% (12/61)a 
36.1% (22/61)a 

3.3% (2/61) 
55.7% (34/61) 
8.2% (5/61) 

Rupture and obstruction of 
branch vessel  6.7% (1/15) 5.2% (3/58) 5.5% (4/73) 3.5% (3/85) 

Persistent pain 93.3% (14/15) 91.4% (53/58) 91.8% (67/73)a 76.5% (65/85)a 
Size/growth of the transaortic 
diameter 53.3% (8/15) 15.5% (9/58) 23.3% (17/73) NC 

Periaortic effusion (without 
rupture) 60.0% (9/15) 12.1% (7/58) 21.9% (16/73) NC 

Resistant hypertension 40.0% (6/15) 27.6% (16/58) 30.1% (22/73) 43.5% (37/85) 
NC: not collected. 
a Persistent pain, gastrointestinal, and renal/urologic obstruction/compromise of branch vessel 
distribution differences were significant between the present study and the SVS dataset (p =0.010, 
p < 0.001, and p = 0.011, respectively). 
 

Baseline Vessel Measurements 

This section reports the results from core laboratory analysis of pre-procedure 
imaging.   

Site vs Core Lab Measures  

Imaging was reviewed by the clinical study sites to determine adherence to the 
study selection criteria.  All patients enrolled in the study were reported by the 
sites to meet the selection criteria.  However, a total of 33 patients were measured 
by the core laboratory as having a length < 20 mm from the left common carotid 
(LCC) to the most proximal extent of dissection (Table 8), 25 of which also had a 
dissection that extended proximal to the left subclavian artery (LSA) according to 
initial assessments relative to anatomical landmarks (Table 10) or based on the 
Zone classification1 as also used to describe the extent of Dissection Endovascular 
Graft and Dissection Stent coverage at the time of the index procedure (Table 18, 
found in the Procedural Information Section).  There were 11 additional patients 
(in whom the length from LCC to proximal extent was either not assessed or 
measured ≥ 20 mm by core lab) with a dissection that extended proximal the LSA 
based on the Zone classification.  Refer to Figure 1 for an overview of these 
findings. 
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Figure 1. Core lab measurements of short necks and/or dissection proximal to the LSA 

 

Also of note, the maximum total aortic diameters (Table 8) in locations expected 
to coincide with likely fixation/seal zones (i.e., just distal to the LCC and just 
distal to the LSA) exceeded the maximum allowable diameter of 38 mm at pre-
procedure (n=14, which included 12 of the patients with a length < 20 mm from 
the LCC to proximal extent of dissection and/or a dissection that extended 
proximal to the LSA).  

While patients were to be excluded from the study if the length from the LCC to 
the most proximal extent of dissection was < 20 mm, if the dissection extended 
proximal to the LSA, or if the total aortic diameter was > 38 mm in the proximal 
fixation zone, compliance with the protocol was based on information available at 
pre-procedure, as assessed by the site, and not the results from subsequent core 
laboratory analysis of pre-procedure imaging.  All site assessments concurred 
with the requirements in the protocol.  Nonetheless, it is important to note that all 
proximal post-treatment dissection events (4/4), ruptures (2/2), and proximal Type 
I entry-flow (7/7) within 365 days occurred in this subset of patients with 
anatomy beyond the intended use, underscoring the need to pay careful attention 
to these parameters during patient selection, as also emphasized in the labeling.     

 

Length and Diameter 

Table 8 reports baseline anatomical measurements per the core laboratory (similar 
data were not reported in the SVS dataset).  The overall results from core 
laboratory analysis of pre-procedure imaging appear consistent with expectations 

69 Core Lab Measures of
Short necks and proximal 

dissections
(44 Pts with one or both)

33 Total Pts
Proximal length < 20 mm 

8 pts
Short neck only 

25 pts
Short neck and a dissection 

that extended proximal to the 
LSA

36 Total Pts 
Dissection that extended 

proximal the LSA

11 pts 
Dissection that extended 

proximal the LSA only
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for the intended study patient population, and the majority of the anatomical 
measurements for patients who received a Dissection Stent and for those who did 
not appeared comparable, with the exception of some diameters and lengths, as 
follows. 

With regards to length, patients who did not receive a Dissection Stent (patients 
who often presented with aortic rupture) typically exhibited more focal 
dissections (i.e., shorter length of dissected aorta) when compared to patients who 
received a Dissection Stent (patients who often presented with 
obstruction/compromise of branch vessels).  Additionally, the average length of 
dissection (408.9 mm) in patients who received a Dissection Stent approached the 
total length of aorta from the left common carotid artery to the aortic bifurcation, 
thus indicating near complete involvement of the aorta with dissection.  Overall, 
the trends in length were not surprising given the apparent difference in 
presenting complications between groups.    

With regards to diameter, patients who did not receive a Dissection Stent were 
more likely to have presented with larger transaortic diameters in the descending 
thoracic aorta, which is not surprising considering these patients were more often 
treated for rupture when compared to the patients who received a Dissection 
Stent.  Patients who received a Dissection Stent were more likely to display larger 
false lumen diameters in the aorta distal to the descending thoracic aorta, 
specifically within the region of the branch vessels (aorta at the level of the celiac 
artery, SMA, and both renal arteries) as well as in the abdominal aorta, which is 
also not surprising considering these patients were more often treated for 
malperfusion when compared to patients who did not receive a Dissection Stent.  
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Table 8.  Baseline anatomical measurements per the core laboratory  

Anatomical Measurements Mean ± SD (N, range) 
Without Dissection Stent With Dissection Stent Total 

Length (mm) 
LCC to most proximal extent of 
dissection 
 
LCC to most proximal aspect of 
primary tear 
 
From most proximal to most distal 
aspect of dissection  

 
26.8 ± 37.7  

(13, -11.1 to 118.4) 
 

93.5 ± 56.8  
(11, 5.9 - 208.8) 

 
315.9 ± 100.1  

(13, 129.3 - 468.9) 

 
23.9 ± 38.8  

(53, -109.2 to 191.5) 
 

112.2 ± 69.4  
(48, 0.9 - 281.7) 

 
408.9 ± 121.3  

(40, 125.2 - 637.2) 

 
24.5 ± 38.3  

(66, -109.2 to 191.5) 
 

108.7 ± 67.2  
(59, 0.9 - 281.7) 

 
386.1 ± 122.4  

(53, 125.2 - 637.2) 
Aortic arch radius of 
curvature (mm) 26.6 ± 4.9 (15, 19 - 40) 28.2 ± 7.0 (56, 13 - 47) 27.8 ± 6.6 (71, 13 - 47) 

Largest angle in the descending 
thoracic aorta (degrees) 32.7 ± 27.1 (14, 0 - 99)  31.1 ± 26.6 (55, 0 - 175)  31.4 ± 26.5 (69, 0 - 175) 
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Anatomical Measurements Mean ± SD (N, range) 
Without Dissection Stent With Dissection Stent Total 

Maximum aortic diameter (mm) 
Just distal to LCC origin 

            True lumen  
            False lumen                                                       

Total  
Just distal to LSA origin 

            True lumen 
            False lumen  

Total 
Descending thoracic aorta 

True lumen  
False lumen 

Total 
Just distal to celiac artery origin 

True lumen  
False lumen  

Total 
Just distal to SMA origin  

True lumen  
False lumen  

Total 
Just distal to right renal artery 
origin 

True lumen  
False lumen 

Total 
Just distal to left renal artery  
origin 

True lumen  
False lumen  

Total 
Abdominal aorta 

True lumen  
False lumen  

Total 

 
 

32.0 ± 5.0 (15, 19.0 - 40.5) 
1.6 ± 4.9 (15, 0 - 18.5) 

33.6 ± 3.4 (15, 26.3 - 40.5) 
 

27.8 ± 6.8 (15, 12.5 - 35.7) 
6.1 ± 8.8 (15, 0 - 26.7) 

33.9 ± 6.2 (15, 26.4 - 51.1) 
 

25.4 ± 12.9 (15, 4.0 - 44.6) 
19.2 ± 12.0 (15, 0 - 49.8) 

44.6 ± 10.9 (15, 29.5 - 64.4) 
 

19.8 ± 8.7 (14, 3.6 - 32.6) 
10.0 ± 12.6 (14, 0 - 43.4) 

29.8 ± 8.6 (14, 21.9 - 55.3) 
 

19.2 ± 8.5 (14, 2.6 - 30.2) 
7.4 ± 10.0 (14, 0 - 29.0) 

26.6 ± 5.2 (14, 20.4 - 42.3) 
 
 

17.4 ± 7.2 (14, 3.1 - 26.1) 
5.7 ± 7.6 (14, 0 - 20.1) 

23.2 ± 4.1 (14, 17.2 - 32.0) 
 
 

17.4 ± 7.6 (14, 2.4 - 26.1) 
5.9 ± 8.1 (14, 0 - 20.5) 

23.3 ± 4.6 (14, 18.0 - 33.6) 
 

25.0 ± 12.8 (14, 7.4 - 53.0) 
12.3 ± 12.5 (14, 0 - 43.4) 

37.3 ± 11.6 (14, 24.1 - 55.3) 

 
 

32.4 ± 4.3 (56, 16.3 - 43.8) 
0.6 ± 2.6 (56, 0 - 16.1) 

33.1 ± 4.1 (56, 25.7 - 43.8) 
 

27.9 ± 4.6 (56, 18.2 - 40.3) 
4.4 ± 4.9 (56, 0 - 17.9) 

32.3 ± 4.6 (56, 24.3 - 43.3) 
 

21.5 ± 10.0 (56, 6.2 - 65.9) 
18.2 ± 8.0 (56, 0 - 34.1) 

39.6 ± 5.7 (56, 26.8 - 65.9) 
 

14.3 ± 6.5 (55, 3.4 - 28.4) 
14.3 ± 6.4 (55, 0 - 28.1) 

28.6 ± 3.4 (55, 19.5 - 39.4) 
 

15.0 ± 6.6 (53, 2.1 - 26.9) 
12.2 ± 7.6 (53, 0 - 27.8) 

27.1 ± 3.7 (53, 20.0 - 37.9) 
 
 

14.9 ± 6.1 (52, 2.7 - 26.9) 
9.7 ± 6.9 (52, 0 - 29.2) 

24.6 ± 3.7 (52, 17.2 - 37.9) 
 
 

14.5 ± 6.3 (53, 3.2 - 27.8) 
9.7 ± 8.0 (53, 0 - 36.0) 

24.2 ± 4.1 (53, 17.1 - 40.1) 
 

16.5 ± 7.7 (48, 3.8 - 36.3) 
16.1 ± 7.9 (48, 0 - 36.6) 

32.6 ± 4.9 (48, 24.1 - 44.8) 

 
 

32.4 ± 4.4 (71, 16.3 - 43.8) 
0.8 ± 3.2 (71, 0 - 18.5) 

33.2 ± 3.9 (71, 25.7 - 43.8) 
 

27.9 ± 5.1 (71, 12.5 - 40.3) 
4.8 ± 5.9 (71, 0 - 26.7) 

32.6 ± 5.0 (71, 24.3 - 51.1) 
 

22.3 ± 10.7 (71, 4.0 - 65.9) 
18.4 ± 8.9 (71, 0 - 49.8) 

40.7 ± 7.3 (71, 26.8 - 65.9) 
 

15.5 ± 7.2 (69, 3.4 - 32.6) 
13.4 ± 8.1 (69, 0 - 43.4) 

28.9 ± 4.9 (69, 19.5 - 55.3) 
 

15.8 ± 7.2 (67, 2.1 - 30.2) 
11.2 ± 8.3 (67, 0 - 29.0) 

27.0 ± 4.1 (67, 20.0 - 42.3) 
 
 

15.4 ± 6.3 (66, 2.7 - 26.9) 
8.9 ± 7.2 (66, 0 - 29.2) 

24.3 ± 3.8 (66, 17.2 - 37.9) 
 
 

15.1 ± 6.6 (67, 2.4 - 27.8) 
8.9 ± 8.1 (67, 0 - 36.0) 

24.0 ± 4.2 (67, 17.1 - 40.1) 
 

18.4 ± 9.7 (62, 3.8 - 53.0) 
15.3 ± 9.2 (62, 0 - 43.4) 

33.6 ± 7.2 (62, 24.1 - 55.3) 
LCC: left common carotid artery; LSA: left subclavian artery; SMA: superior mesenteric artery; CIA: common iliac artery.
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Location of Primary Tear 

Table 9 reports the location of the primary tear as assessed by the core laboratory.  
As expected for a study of patients with Type B dissection, the majority of primary 
tears for the total patient population occurred in the descending thoracic aorta.  The 
distribution in primary tear location appeared to be similar for both patient 
populations based on core laboratory analysis.   

 
Table 9.  Location of primary tear per the core laboratory  

Location 
Percent Patients (number/total number) 

Without Dissection 
Stent 

With Dissection 
Stenta Total 

Aorta at LSA/in LSA 0%  1.8% (1/57) 1.4% (1/72) 
Descending thoracic aorta, distal to LSA 86.7% (13/15) 86.0% (49/57) 86.1% (62/72) 
Aorta at celiac artery/in celiac artery 0%  0%  0%  
Aorta at SMA/in SMA 0%  0%  0%  
Aorta at renal arteries/in renal arteries 0%  0%  0%  
Infrarenal abdominal aorta 0%  0%  0%  
Unknown  13.3% (2/15) 12.3% (7/57) 12.5% (9/72) 

LCC: left common carotid artery; LSA: left subclavian artery; SMA: superior mesenteric artery. 
a Patient 1130090 was unable to be assessed by the core laboratory due to inadequate imaging. 

 

Location of Proximal Extent of Dissection 

Table 10 provides the distribution of the location of the proximal aspect of dissection 
as determined by the core laboratory.  The majority of the total patient population 
had the proximal aspect of dissection either at or distal to the LSA, while some 
patients were noted by the core laboratory to have a dissection with the most 
proximal aspect in the ascending aorta, aortic arch (proximal to the LCC), or 
proximal to the LSA (distal to the LCC).  Likewise, the majority of patients in both 
groups had the proximal aspect of the dissection either at or distal to the LSA. 

 

Table 10.  Location of the proximal aspect of dissection as determined by the core laboratory 

Location 
Percent Patients (number/total number) 

Without Dissection 
Stent 

With Dissection 
Stenta Total 

Ascending thoracic aorta 0%  3.5% (2/57) 2.8% (2/72) 
Aortic arch, proximal to LCC 20.0% (3/15) 1.8% (1/57) 5.6% (4/72) 
Proximal to LSA, distal to LCC 6.7% (1/15) 10.5% (6/57) 9.7% (7/72) 
Aorta at LSA/in LSA 20.0% (3/15) 50.9% (29/57) 44.4% (32/72) 
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Location 
Percent Patients (number/total number) 

Without Dissection 
Stent 

With Dissection 
Stenta Total 

Descending thoracic aorta, distal to LSA 53.3% (8/15) 31.6% (18/57) 36.1% (26/72) 
Aorta at celiac artery/in celiac artery 0%  0%  0%  
Aorta at SMA/in SMA 0%  0%  0%  
Aorta at renal arteries  0%  0%  0%  
Infrarenal abdominal aorta 0%  0%  0%  
Unknown  0%  1.8% (1/57) 1.4% (1/72) 

LCC: left common carotid artery; LSA: left subclavian artery; SMA: superior mesenteric artery. 
a Patient 1130090 was unable to be assessed by the core laboratory due to inadequate imaging. 
 
 
Location of Distal Extent of Dissection 

Table 11 provides the distribution of the location of the distal aspect of dissection as 
determined by the core laboratory.  The dissection often extended distally to at least 
the level of the celiac artery, with the majority of dissections for the total patient 
population terminating distal to the renal arteries, in either the abdominal aorta or 
common/external iliac arteries.  Compared to the patients who did not receive a 
Dissection Stent, those patients who did receive a Dissection Stent appeared to more 
often have a dissection that terminated in the external iliac arteries. 

 

Table 11.  Location of the most distal aspect of dissection as determined by the core laboratory 

Location 
Percent Patients (number/total number) 

Without Dissection 
Stenta 

With Dissection 
Stentb Total 

Aorta at celiac artery/in celiac artery 8.3% (1/12) 0%  1.5% (1/68) 
Aorta at SMA/in SMA 16.7% (2/12) 3.6% (2/56) 5.9% (4/68) 
Aorta at renal arteries/in renal arteries  8.3% (1/12) 12.5% (7/56) 11.8% (8/68) 
Infrarenal abdominal aorta 25.0% (3/12) 19.6% (11/56) 20.6% (14/68) 
Common iliac arteries (right or left) 25.0% (3/12) 17.9% (10/56) 19.1% (13/68) 
External iliac arteries (right or left) 0%  28.6% (16/56) 23.5% (16/68) 
Internal iliac arteries (right or left) 0%  1.8% (1/56) 1.5% (1/68) 
Femoral arteries (right or left) 0%  0%  0%  
Unknown  16.7% (2/12) 16.1% (9/56) 16.2% (11/68) 

SMA: superior mesenteric artery. 
a Patients 1130049, 1230003, and 1230007 were unable to be assessed by the core laboratory due to 
inadequate imaging.  
b Patients 1130057 and 1130090 were unable to be assessed by the core laboratory due to inadequate 
imaging. 

 

 

 



Summary of Clinical Data for IFU 441-01EN (Zenith® Dissection Endovascular System) 21 

 

Secondary Tears 

Table 12 provides the distribution of the location of the identified secondary/reentry 
tears as determined by the core laboratory.  The majority of the total patient 
population presented with secondary tears, often in the descending thoracic aorta as 
well as in the abdominal aorta and at/near the renal arteries.  While most patients in 
both groups had secondary tears in the descending thoracic aorta, it appeared that 
patients who received a Dissection Stent had a higher prevalence of secondary tears 
in the region of the branch vessels (renal arteries, SMA, celiac artery), abdominal 
aorta, and iliac arteries. 

 

Table 12.  Location of the secondary/reentry tears as determined by the core laboratorya 

Location 
Percent Patients (number/total number) 

Without Dissection 
Stent 

With Dissection 
Stentb Total 

None 13.3% (2/15) 3.5% (2/57) 5.6% (4/72) 
Ascending thoracic aorta 0%  0%  0% 
Aortic arch, proximal to LCC 0%  0%  0%  
Proximal to LSA, distal to LCC 0%  0%  0%  
Aorta at LSA/in LSA 0%  0%  0%  
Descending thoracic aorta, distal to LSA 80.0% (12/15) 84.2% (48/57) 83.3% (60/72) 
Aorta at celiac artery/in celiac artery 6.7% (1/15) 28.1% (16/57) 23.6% (17/72) 
Aorta at SMA/in SMA 0% (0/15) 28.1% (16/57) 22.2% (16/72) 
Aorta at renal arteries/in renal arteries  13.3% (2/15) 43.9% (25/57) 37.5% (27/72) 
Infrarenal abdominal aorta 13.3% (2/15) 49.1% (28/57) 41.7% (30/72) 
Common iliac arteries (right or left) 0%  17.5% (10/57) 13.9% (10/72) 
External iliac arteries (right or left) 0%  3.5% (2/57) 2.8% (2/72) 
Internal iliac arteries (right or left) 0%  1.8% (1/57) 1.4% (1/72) 
Femoral arteries (right or left) 0%  0%  0%  
Unknown  6.7% (1/15) 10.5% (6/57) 9.7% (7/72) 

LCC: left common carotid artery; SLA: left subclavian artery; SMA: superior mesenteric artery. 
a Patients may have presented with multiple secondary/reentry tears. 
b Patient 1130090 was unable to be assessed by the core laboratory due to inadequate imaging. 

 

Procedural Information 

Procedural information is summarized in Table 13.  All procedures were performed 
under general anesthesia.  Vascular access techniques employed during the 
procedure included femoral artery cutdown in 72.6% of patients, percutaneous 
access in 58.9% of patients, and use of a conduit in 2.7% of patients (multiple access 
methods were possible).  A surgical cutdown appeared more common in patients 
without a Dissection Stent.  Adjunctive techniques for spinal cord protection were 
performed in 39.7%, including primarily cerebrospinal fluid (CSF) drainage. The 
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majority of patients had either partial of complete coverage of the left subclavian 
artery (LSA), often without a revascularization procedure.  

 
Table 13. Procedural information  

Item Result 
n (%) 

Anesthesia Method  
  General 73 (100%) 
  Regional 0 
  Local 0 
  
Access Methoda  
  Percutaneous 43 (58.9%) 
  Cut-Down 53 (72.6%) 
  Conduit 2 (2.7%) 
  
Adjunctive Techniques to Prevent Paraplegia  
  CSF Drainage 26 (35.6%) 
  Neurologic/Cerebral Monitoring 2 (2.7%) 
  Induced Hypertension 1 (1.4%) 
  
LSA Coverage  
  Complete 28 (38.4%) 
  Partial 15 (20.5%) 
  None 30 (41.1%) 
  
LSA Revascularization Procedure  
  None 58 (79.4%) 
  Transposed 4 (5.5%) 
  Bypassed 11 (15.1%) 

a Multiple access methods may have been used in a patient. 

 

The mean procedure time was 154.9 ± 91.3 minutes and the mean procedural blood 
loss was 242 ± 316 ml.  The mean anesthesia time was 234 ± 97 minutes.  Procedure 
times as well as procedural blood loss appeared greater on average in patients who 
received a Dissection Stent, which is reasonably expected given the differences 
between groups in terms of number of components placed, as further described 
below.   

Devices Placed during Index Procedure 

Tables 14-16 report the number and sizes of Dissection Endovascular Grafts 
(nontapered and tapered) and Dissection Endovascular Stents placed at the time of 
the index procedure.  The largest (42 mm) and smallest (22 mm) diameters, the 
longest (218 mm) and shortest (79 mm) lengths, and both tapered options (4 mm and 
8 mm) were used among the patients enrolled in the study, supporting the clinical 
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relevance of the available sizes.  All available Dissection Stent diameters and lengths 
were used.   

 
Table 14.  Number and sizes (diameters and lengths) of nontapered Dissection Endovascular 
Graft components implanted during index procedure 

Diameter 
(mm) 

Length  
N 

(mm) 

22 
79 1 

117 0 

24 
79 0 

117 0 

26 
79 1 

136 2 

28 

82 1 

142 4 

202 1 

30 

82 1 

142 6 

202 2 

32 

82 2 

142 9 

202 5 

34 

79 2 

154 3 

204 7 

36 

79 1 

154 9 

204 3 

38 

79 0 

154 2 

204 3 

40 

83 0 

164 0 

218 1 

42 

83 1 

164 0 

218 1 
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Table 15.  Number and sizes (diameters and lengths) of tapered Dissection Endovascular Graft 
components implanted during index procedure 

Proximal 
Diameter 

(mm) 

Distal 
Diameter Length 

N 
(mm) (mm) 

32 

28 
162 0 

202 0 

24 
158 0 

196 0 

34 

30 
159 3 

199 5 

26 
156 1 

194 0 

36 

32 
159 2 

199 6 

28 
159 1 

199 1 

38 

34 
154 0 

204 1 

30 
159 1 

199 0 

40 

36 
160 1 

210 3 

32 
165 1 

205 1 

42 

38 
160 1 

210 1 

34 
160 3 

210 2 
 

Table 16.  Number and sizes (diameters and lengths) of Dissection Stent components implanted 
during index procedure 

Diameter (mm) Length 
(mm) N 

36 
80 13 

120 18 
180 27 

46 
80 3 

120 4 
185 13 
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Table 17 further describes the different main body component combinations used 
during the initial implant procedure, as selected at the discretion of the treating 
physician, for patients who did not receive a Dissection Stent and for patients who 
received a Dissection Stent.  All patients received at least one stent-graft, with nearly 
80% of patients also receiving at least one Dissection Stent.  Two or more Dissection 
Endovascular Grafts were used in approximately one-third of patients. There 
appeared to be differences between groups in terms of the number of components 
placed, where three or more components were placed in half of the patients with a 
Dissection Stent, whereas none of the patients in the group without a Dissection 
Stent received more than two components (and 40% received one component).      

 

Table 17.  Combination of components placed during the initial implant procedure 

Main Body Combination 
Percent Patients (number/total number) 

Without Dissection Stent With Dissection Stent 
One Dissection Endovascular 
Graft (only) 40.0% (6/15) NA 

Two Dissection Endovascular 
Grafts (only) 60.0% (9/15) NA 

One Dissection Endovascular 
Graft and one Dissection Stent NA 44.8% (26/58) 

One Dissection Endovascular 
Graft and two Dissection Stents NA 22.4% (13/58) 

One Dissection Endovascular 
Graft and three Dissection 
Stents 

NA 1.7% (1/58) 

One Dissection Endovascular 
Graft and four Dissection Stents NA 1.7% (1/58) 

Two Dissection Endovascular 
Grafts and one Dissection Stent NA 24.1% (14/58) 

Two Dissection Endovascular 
Grafts and two Dissection 
Stents 

NA 0%  

Two Dissection Endovascular 
Grafts and three Dissection 
Stents 

NA 1.7% (1/58) 

Three Dissection Endovascular 
Grafts and one Dissection Stent NA 3.4% (2/58) 

 

Table 18 provides information pertaining to the location of dissection (proximal 
extent, primary tear, distal extent) as well as the location in which the Dissection 
Endovascular Graft and Dissection Stent were placed as assessed by the core 
laboratory according to the zone classification by Fillinger, et al.1  Zones 2 through 4 
were the most common locations for Dissection Endovascular Graft placement, 
while Zones 4 through 9 were the most common locations for Dissection Stent 
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placement.  Although the core laboratory noted graft placement extending into Zone 
1 in 49.3%, none of the patients had coverage of the LCC, indicating only a portion 
of the graft (such as along the inner curvature) extended into Zone 1.  

 

Table 18.  Dissection Stent and Dissection Endovascular Graft coverage relative to extent of 
dissection and primary tear location according to zone classification based on core laboratory 
assessment 

Zonea 

Dissection Location 
(pre-procedure)b 

Device Location 
(at first follow-up)b 

Proximal 
Extent 

Primary 
Tear 

Distal 
Extent 

Dissection 
Endovascular 

Graft 

Dissection 
Stent 

 

0 4.2% 
(3/72) - - - - 

1 6.9% 
(5/72) - - 49.3%  

(34/69) - 

2 38.9% 
(28/72) 

2.8% 
(2/72) - 82.6%  

(57/69) - 

3 37.5% 
(27/72) 

4.2% 
(3/72) - 88.4%  

(61/69) - 

4 5.6% 
(4/72) 

70.8% 
(51/72) 

1.4% 
(1/72) 

94.2%  
(65/69) 

61.8% 
(34/55) 

5 5.6% 
(4/72) 

15.3% 
(11/72) 

8.3% 
(6/72) 

68.1%  
(47/69) 

94.5% 
(52/55) 

6 - - 2.8% 
(2/72) 

5.8%  
(4/69) 

65.5% 
(36/55) 

7 - - 2.8% 
(2/72) - 65.5% 

(36/55) 

8 - - 9.7% 
(7/72) - 60.0% 

(33/55) 

9 - - 23.6% 
(17/72) - 54.5% 

(30/55) 

10 - - 19.4% 
(14/72) - 1.8% 

(1/55) 

11 - - 19.4% 
(14/72) - 1.8% 

(1/55) 
a Data are reported as zones 0-11 according to the diagram in Fillinger, et al.1 

b Dashes indicate a value of 0% 
 

Tables 19 and 20 report additional procedures performed (including accessory device 
usage) during the time of the index procedure among patients with a Dissection Stent 
and patients without a Dissection Stent, respectively.  The majority of patients with 
procedures before device placement underwent carotid-subclavian bypass.  
Transposition of the LSA, iliac artery angioplasty/stent placement, and other 
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procedure types were also reported.  Procedures after device deployment included 
transposition of the LSA, celiac artery stent placement, iliac artery angioplasty/stent 
placement, SMA fenestration, and other procedure types, which often involved renal 
artery and/or SMA stent placement.  Rates of additional procedures were generally 
comparable between the two patient populations.  However, additional procedures 
involving the celiac artery, SMA, and/or renal arteries (i.e., fenestration, angioplasty, 
stent placement) appeared to be more common in patients who received a Dissection 
Stent, which is consistent with these patients more often presenting initially for 
treatment of malperfusion as compared to patients who did not receive a Dissection 
Stent, who often presented for treatment of rupture. 

 

Table 19.  Additional procedures performed and accessory device usage during the index 
procedure in patients with a Dissection Stent 

Procedure 
Percent Patients (number/total number) 

Before Device Deployment After Device Deployment 
Carotid-subclavian bypass 15.5% (9/58) 0% (0/58) 
LSA transposition 5.2% (3/58) 1.7% (1/58) 
Celiac artery stent 0% (0/58) 1.7% (1/58) 
Iliac artery angioplasty 1.7% (1/58) 1.7% (1/58) 
Iliac artery stent or stent-graft 1.7% (1/58) 8.6% (5/58) 
Renal artery fenestration 1.7% (1/58) 1.7% (1/58) 
SMA fenestration 1.7% (1/58) 3.4% (2/58) 
Vessel closure device 1.7% (1/58) 1.7% (1/58) 
Other 8.6% (5/58)a 22.4% (13/58)b 

LCC: left common carotid artery; LSA: left subclavian artery; SMA: superior mesenteric artery. 
a Carotid-to-axillary bypass (n=1); transesophageal echo (n=1); exploratory laparotomy (n=1); 
Amplatzer plug placement to embolize the LSA (n=2).    
b SMA stent placement (n=1); esophagogastroduodenoscopy and esophagectomy (n=1); renal artery 
stent placement (n=2); renal artery stent placement, common iliac artery thrombectomy, and femoral 
patch angioplasty (n=1); renal artery stent placement, SMA stent placement, and iliofemoral bypass 
(n=1); dialysis catheter insertion (n=1); common iliac artery endarterectomy and patching (n=1); chest 
tube placement (n=1); transesophageal echo (n=2); fasciotomy (n=1); renal artery stent placement and 
femoral artery endarterectomy (n=1).    

 
 

Table 20.  Additional procedures performed and accessory device usage during the index 
procedure in patients without a Dissection Stent 

Procedure 
Percent Patients (number/total number) 

Before Device Deployment After Device Deployment 
Carotid-subclavian bypass 6.7% (1/15) 0% (0/15) 
SMA fenestration 0% (0/15) 6.7% (1/15) 
Vessel closure device 0% (0/15) 13.3% (2/15) 
Other 0% (0/15) 13.3% (2/15)a 

LCC: left common carotid artery; LSA: left subclavian artery; SMA: superior mesenteric artery. 
a Femoral-femoral bypass (n=1); ballooning of true lumen of aorta in abdominal region (n=1). 
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The clinical utility results are presented in Table 21.  The measures appeared to be 
comparable or generally higher in patients who received a Dissection Stent.   

 

Table 21.  Clinical utility measures 

Variable 
Mean ± SD (N, range) 

Without Dissection 
Stent With Dissection Stent Total 

Days in ICU 3.2 ± 2.3 (14, 1 - 10) 7.0 ± 7.3 (57, 0 - 30) 6.3 ± 6.7 (71, 0 - 30) 
Days to discharge 12.5 ± 11.0 (15, 2 - 32) 11.6 ± 9.8 (58, 1 - 47) 11.8 ± 10.0 (73, 1 - 47) 
Days to first bowel movement 4.1 ± 3.2 (15, 0 - 12) 4.7 ± 2.9 (48, 0 - 12) 4.6 ± 2.9 (63, 0 - 12) 
Days to resumption of oral 
fluid intake 1.1 ± 1.0 (15, 0 - 3) 3.3 ± 6.1 (50, 0 - 35) 2.8 ± 5.5 (65, 0 - 35) 

Days to resumption of regular 
diet 3.7 ± 4.1 (15, 0 - 16) 5.5 ± 7.3 (47, 0 - 35) 5.0 ± 6.7 (62, 0 - 35) 

Mechanical ventilation (days) 0.5 ± 0.6 (15, 0 - 2) 2.0 ± 4.8 (58, 0 - 28) 1.7 ± 4.3 (73, 0 - 28) 
Procedural intubation (hours) 7.7 ± 8.5 (15, 1.5 - 28) 25.8 ± 64.3 (56, 0 - 375) 22.0 ± 57.6 (71, 0 - 375) 

 

D. Safety and Effectiveness Results 

As explained above, the core lab-identified patients with dissection of the aorta 
proximal to the left subclavian artery, a length < 20 mm between the LCC and 
proximal extent of dissection, or with fixation site diameters >38 mm were not 
excluded from the hypotheses-driven and secondary endpoints analyses, because 
enrollment in the study was determined by site evaluation. In addition, inclusion of 
these patients would not favorably bias the study results.   

The primary analysis of safety and effectiveness was based on the 67 evaluable 
patients at the 30-day time point, excluding the 6 patients without confirmed absence 
of bowel necrosis at the time of enrollment.  

Table 22 presents the results of hypothesis testing for the primary endpoint for the 
Zenith Dissection Endovascular System.  The 30-day survival rate was 95.5%, which 
met the performance goal of 79.4% (p < 0.001).   

 

Table 22.  Results from primary effectiveness hypothesis testing (30-day survival) 
Performance 

Goal 30-day Survival Rate 95% Confidence 
Interval P-value Performance 

Goal Met 
79.4% 95.5% (64/67) 87%, 99%a < 0.001 Yes 

a 95% confidence interval was computed using the Exact method. 
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There were three patients who died within 30 days, the details of which are provided 
in Table 23.  Each death within 30 days occurred in a patient who received a 
Dissection Stent.   

 

Table 23.  Patient deaths within 30 days 

Patient Number 
Days 
Post-

procedure 
Cause of Death CEC Adjudication 

1130012* 21 Aortic rupture Unable to be adjudicated 

1130036* 1 Aortic dissection with resultant 
respiratory failure, cardiac arrest 

Not related: related to 
presenting aortic dissection 

1130060 5 Brain dead due to stroke Procedure-related 
*Patient had a length < 20 mm from LCC to proximal extent of dissection, a dissection that extended 
proximal to the LSA, and a total aortic diameter >38 mm at level of LCC/LSA at pre-procedure based 
on core laboratory analysis. 

 

Two of the six patients excluded from assessment of the primary effectiveness 
hypothesis also died within 30 days.   

 
1. Additional Safety Results 

Protocol Defined MAEs 

The additional hypothesis-driven analysis of safety (30-day freedom from MAEs) 
was based on the results from 67 patients. Data from 73 patients are presented for all 
other safety endpoints.    

The 30-day freedom from MAE rate was 71.6%, which met the performance goal of 
51.2% (p < 0.001).   

The key safety outcomes for this study are presented below in Tables 24 and 25. 
Adverse effects are reported in Table 27.  

 

Table 24.  Results from primary safety hypothesis testing (30-day freedom from MAEs) 
Performance 

Goal 
30-day Freedom from 

MAE Rate 
95% Confidence 

Interval P-value Performance 
Goal Met 

51.2% 71.6% (48/67) 59%, 82%a < 0.001 Yes 
a 95% confidence interval was computed using the Exact method. 

 

There were 19 patients who experienced MAEs within 30 days (17 patients who 
received a Dissection Stent and 2 patients without a Dissection Stent), as 
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summarized below in Table 25.  None of the six patients excluded from assessment 
of the primary safety hypothesis had a MAE within 30 days.   

 

Table 25.  Patients experiencing MAEs within 30 days 

Major Adverse Event 
Patients without 
Dissection Stent 

Patients with 
Dissection Stent 

Total  SVS Acute 
Patients 

Bowel ischemia 0%  0%  0%  3.5% (3/85) 

MI 0%  1.9% (1/52)a 1.5% (1/67) 1.2% (1/85) 

Paraparesis/Paraplegia 6.7% (1/15) 5.8% (3/52) 6.0% (4/67) 9.4% (8/85) 

Prolonged (> 72 hours) ventilatory 
support 

0%  19.2% (10/52)b 14.9% (10/67) 2.4% (2/85) 

Renal failure requiring dialysis 6.7% (1/15) 7.7% (4/52)c 7.5% (5/67) 9.4% (8/85) 

Stroke 0%  9.6% (5/52)d 7.5% (5/67) 9.4% (8/85) 

MI: myocardial infarction. 
aPatient had a length < 20 mm from LCC to proximal extent of dissection and a dissection that 
extended proximal to the LSA at pre-procedure based on core laboratory analysis. 
bFive patients had a length < 20 mm from LCC to proximal extent of dissection, a dissection that 
extended proximal to the LSA and/or a total aortic diameter > 38 mm at the level of the LCC/LSA at 
pre-procedure based on core laboratory analysis. 
cFour patients had a length < 20 mm from LCC to proximal extent of dissection, a dissection that 
extended proximal to the LSA, and/or a total aortic diameter > 38 mm at the level of the LCC/LSA at 
pre-procedure based on core laboratory analysis. 
dTwo patients had a length < 20 mm from LCC to proximal extent of dissection and/or a dissection 
that extended proximal to the LSA at pre-procedure based on core laboratory analysis. 

 

Of the MAEs that were assessed, stroke and paraplegia/paraparesis are considered 
the most serious.  While the risk of either one occurring following endovascular 
repair of Type B aortic dissection is well known, further investigation into the 
possible circumstances was warranted.   

Five patients experienced stroke within 30 days.  Each stroke occurred in a patient 
who received a Dissection Stent and was adjudicated by the CEC to be procedure-
related; no stroke was adjudicated as related to the device. The LSA was covered in 
three of the five patients with stroke, two of which had undergone revascularization.  
Two patients appear to have recovered based on normal neurological exams reported 
at subsequent follow-up.  The other three, each without recovery, were notable for 
potential contributing factors such as preexisting Type A dissection, presence of 
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calcification and thrombus in the proximal seal zone at pre-procedure, and induced 
hypotension during the procedure.  

Four patients experienced paraplegia/paraparesis within 30 days, two recovered and 
two were unresolved.  The two patients without resolution of symptoms had both 
received spinal cord protection (CSF drainage) at the time of procedure.  The pre-
procedure imaging for both patients was notable for spinal arteries perfused by the 
true and false lumens, and on follow-up imaging, both had false lumen thrombosis 
that extended beyond the level of spinal cord injury, suggesting the deficits in both 
may have resulted from decreased perfusion of the spinal arteries secondary to false 
lumen thrombosis.  

 

Not Protocol Defined MAEs 

While not protocol-defined as MAEs, additional (vascular) events of interest that 
were reported by the sites within 30 days included rupture in 1.4% (1/52 with a 
Dissection Stent, 0/15 without a Dissection Stent) and retrograde dissection in 1.4% 
(1/52 with a Dissection Stent, 0/15 without a Dissection Stent).  While there were 
additional reports of rupture (n=1) and retrograde dissection (n=3) between 31-365 
days, each occurred in a patient with preexisting Type A dissection (i.e., none of the 
retrograde dissections were progression of Type B dissection to Type A dissection, 
as also noted in Table 27 – Morbidity by category and type in all patients), 
underscoring the importance of an adequate proximal landing zone in non-dissected 
aorta. 

 

All-Cause Mortality 

With regards to the entire study population (n=73), deaths between 0-30 days, 31-
180 days, and 181-365 days occurred in 6.8% (1 related, 3 unrelated, 1 unable to be 
adjudicated), 7.5% (1 related, 3 unrelated, 1 unable to be adjudicated by the CEC) 
and 6.7% (2 unrelated, 2 unable to be adjudicated by the CEC), respectively, and 
included patients from both groups (11 with a Dissection Stent, 3 without a 
Dissection Stent).  Death rates between 0-30 days and 31-365 days were reported in 
the SVS dataset at 10.6% and 15.8%, respectively.  Table 26 provides the details for 
all patient who died within 365 days.    
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Table 26.  Patient deaths within 365 days 

Patient Number 
Days 
Post-

procedure 
Cause of Death CEC Adjudication 

1130001a 57 Type A aortic dissection with 
rupture 

Not related: related to 
preexisting Type A 
dissection prior to device 
deployment 

1130012a 21 Aortic rupture Unable to be adjudicated 

1130015a 1 Ischemic bowel  Not related: related to a 
preexisting condition 

1130022a 3 Multiple organ failure 

Not related: related to celiac 
artery and SMA occlusions 
prior to Dissection Stent 
placement 

1130036a 1 Aortic dissection with resultant 
respiratory failure, cardiac arrest 

Not related: related to 
presenting aortic dissection 

1130039a 220 Multiple organ failure Not related: patient did not 
meet inclusion criteria 

1130049 170 Angiosarcoma, cancer Not related: related to other 
condition 

1130060a 5 Brain dead due to stroke Procedure-related 

1130065 66 Unknown 

Procedure-related: post-
operatively the patient was 
ventilated and had a stroke; 
however, the terminal event 
is not clear 

1130067 96 Unknown, found dead at home Unable to be adjudicated 

1130084a 330 Atherosclerotic cardiovascular 
disease Unable to be adjudicated 

1130087a 306 Unknown Unable to be adjudicated 

1230007 240 Respiratory failure 
Not related: related to 
pneumonia with preexisting 
lung cancer and COPD 

1230009 177 Ischemic heart disease Not related: related to 
preexisting condition  

Note: Patient numbers that are italicized indicate those who did not have confirmed absence of bowel 
necrosis at the time of enrollment and were therefore excluded from hypothesis testing.  

aPatient had a length < 20 mm from LCC to proximal extent of dissection, a dissection that extended 
proximal to the LSA, and/or a total aortic diameter > 38 mm at the level of the LCC/LSA at pre-
procedure based on core laboratory analysis. 
 

Adverse Effects that Occurred in the PMA Clinical Study 

Table 27 reports the frequency of all adverse events according to organ system 
category and event type in the overall patient population through 12 months.  The 
occurrence of adverse events was not unexpected given the extent of comorbid 
medical conditions and disease among the total patient population as well as the 
prevalence of early and late events in similar categories for patients undergoing 
endovascular treatment for acute, complicated Type B aortic dissection, as reported in 
the SVS dataset.  
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Table 27.  Morbidity by category and type in all patients 

Category                      Type 
Percent Patients (number/total number) 

0-30 Days 31-180 Days 181-365 Days 
Access site/vessel 9.6% (7/73) 3.0% (2/67) 0% (0/60) 

Dehiscence 0% (0/73) 0% (0/67) 0% (0/60) 
Hematoma 5.5% (4/73) 0% (0/67) 0% (0/60) 

Hernia 0% (0/73) 0% (0/67) 0% (0/60) 
Infection 0% (0/73) 1.5% (1/67) 0% (0/60) 

Pseudoaneurysm 2.7% (2/73) 0% (0/67) 0% (0/60) 
Seroma 2.7% (2/73) 1.5% (1/67) 0% (0/60) 

Cardiovascular 13.7% (10/73) 4.5% (3/67) 1.7% (1/60) 
Cardiac arrhythmia 6.8% (5/73) 1.5% (1/67) 1.7% (1/60) 

Cardiac ischemia 1.4% (1/73) 1.5% (1/67) 0% (0/60) 
Congestive heart failure 0% (0/73) 1.5% (1/67) 0% (0/60) 

Myocardial infarction  1.4% (1/73) 0% (0/67) 0% (0/60) 
Refractory hypertension 4.1% (3/73) 0% (0/67) 0% (0/60) 

Neurologic 11.0% (8/73) 0% (0/67) 1.7% (1/60) 
Paraplegia 2.7% (2/73) 0% (0/67) 0% (0/60) 

Paraparesis 4.1% (3/73) 0% (0/67) 0% (0/60) 
Transient ischemic attack 0% (0/73) 0% (0/67) 0% (0/60) 

Stroke 6.8% (5/73) 0% (0/67) 1.7% (1/60) 
Gastrointestinal 12.3% (9/73) 0% (0/67) 3.3% (2/60) 

Bleeding 1.4% (1/73) 0% (0/67) 0% (0/60) 
Bowel ischemia 1.4% (1/73) 0% (0/67) 3.3% (2/60) 

Infection 4.1% (3/73) 0% (0/67) 0% (0/60) 
Bowel obstruction 0% (0/73) 0% (0/67) 0% (0/60) 

Paralytic ileus > 4 days 5.5% (4/73) 0% (0/67) 0% (0/60) 
Pulmonary 21.9% (16/73) 3.0% (2/67) 1.7% (1/60) 

COPD 0% (0/73) 3.0% (2/67) 1.7% (1/60) 
Hemothorax 1.4% (1/73) 0% (0/67) 0% (0/60) 

Pleural effusion 16.4% (12/73) 0% (0/67) 0% (0/60) 
Pneumonia 2.7% (2/73) 0% (0/67) 0% (0/60) 

Pneumothorax 0% (0/73) 0% (0/67) 0% (0/60) 
Pulmonary edema 1.4% (1/73) 0% (0/67) 0% (0/60) 

Pulmonary embolism  1.4% (1/73) 0% (0/67) 0% (0/60) 
Renal 17.8% (13/73) 6.0% (4/67) 5.0% (3/60) 

Renal failurea  8.2% (6/73) 1.5% (1/67) 1.7% (1/60) 
Urinary tract infectionb  8.2% (6/73) 4.5% (3/67) 3.3% (2/60) 
Serum creatinine risec 2.7% (2/73) 0% (0/67) 1.7% (1/60) 

Vascular 8.2% (6/73) 4.5% (3/67) 3.3% (2/60) 
Aortic aneurysm 1.4% (1/73) 1.5% (1/67) 1.7% (1/60) 

Aortic rupture 1.4% (1/73) 1.5% (1/67) 0% (0/60) 
Aortobronchial fistula 0% (0/73) 0% (0/67) 0% (0/60) 

Aortoesophageal fistula 0% (0/73) 0% (0/67) 0% (0/60) 
Aortoenteric fistula 0% (0/73) 0% (0/67) 0% (0/60) 
Arterial thrombosis 0% (0/73) 0% (0/67) 0% (0/60) 

Coagulopathy 0% (0/73) 0% (0/67) 0% (0/60) 
Deep vein thrombosis 2.7% (2/73) 0% (0/67) 0% (0/60) 

Distal embolizationd 0% (0/73) 0% (0/67) 0% (0/60) 
Hematoma 0% (0/73) 0% (0/67) 0% (0/60) 
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Category                      Type 
Percent Patients (number/total number) 

0-30 Days 31-180 Days 181-365 Days 
Pseudoaneurysme  1.4% (1/73) 0% (0/67) 0% (0/60) 

Retrograde dissectionf 1.4% (1/73) 3.0% (2/67) 1.7% (1/60) 
Miscellaneous/otherg 68.5% (50/73) 31.3% (21/67) 33.3% (20/60) 

a With or without dialysis. 
b Requiring antibiotic treatment. 
c > 30% above baseline resulting in a persistent value > 2.0 mg/dL. 
d With tissue loss. 
e Requiring intervention. 
f Includes retrograde progression of pre-existing Type A dissection in 3 and new Type A dissection in 
1; none were considered retrograde progression of Type B dissection to Type A dissection.   
g Miscellaneous morbidity category comprises the following prespecified events: 
hypersensitivity/allergic reaction, multi-organ failure, sepsis, and other.  

 

2. Additional Effectiveness Results 

 
Additional effectiveness outcomes are presented in Tables 28 to 62, as follows. 
 
Aortic Diameters (Total Aortic, True Lumen, False Lumen) at Follow-up 

The maximum aortic diameters just distal to the celiac artery, just distal to the SMA, 
just distal to the right renal artery, just distal to the left renal artery, within the 
Dissection Endovascular Graft, and distal to the treated segment (i.e., most distal 
stent-graft or Dissection Stent, and within dissected aorta) were measured by the core 
laboratory at each time point for all patients.  Compared to pre-procedure, the true 
lumen diameters trended larger throughout the visceral aortic segment at post-
procedure.  From post-procedure through 12 months, there appeared an increase (> 5 
mm) in mean true lumen diameter and a decrease (> 5 mm) in mean false lumen 
diameter within the stent-graft.  Distal to the treated segment, there appeared to be an 
increase (> 5 mm) in the mean total aortic diameter, with no change (≤ 5 mm) in the 
true and false lumen diameters.  Figure 2 plots the average true and false lumen 
diameters at the location of the maximum total aortic diameter within and distal to 
treated segment. 
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Figure 2.  True and false lumen diameters over time at the location of the maximum total aortic 
diameter within the stent-graft (a) and distal to the treated segment (b) in the total patient 
population.  Numbers above the x-axis represent sample number.  

 

Diameters measured at the specified locations by the core laboratory at each time 
point for the patients without a Dissection Stent and patients with a Dissection Stent, 
respectively.  Compared to pre-procedure, the true lumen diameter trended smaller at 
the level of the SMA and both renal arteries at post-procedure in the patients without 
a Dissection Stent, whereas the true lumen diameter trended larger throughout the 
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visceral aortic segment at post-procedure in the patients with a Dissection Stent.  In 
the stent-graft region, there was an increase (> 5 mm) in average true lumen 
diameter, with no change (≤ 5 mm) in the average false lumen or transaortic 
diameters for the patients without a Dissections Stent, compared to an increase (> 5 
mm) in average true lumen diameter and a decrease (> 5 mm) in the average false 
lumen diameter, with no change (≤ 5 mm) in total aortic diameter for patients with a 
Dissection Stent.  In the Dissection Stent region, there was no change (≤ 5 mm) in 
the average total aortic, true lumen, or false lumen diameters from post-procedure to 
12 months.   Distal to the treated segment, there appeared an increase (> 5 mm) in 
the total and false lumen diameters with no change (≤ 5 mm) in true lumen diameter 
for patients without a Dissection Stent, compared to no change (≤ 5 mm) in the total, 
true, and false lumen diameters from post-procedure through 12 months for patients 
with a Dissection Stent.  Given these data, it appears that the Dissection Graft results 
in favorable remodeling within the region adjacent to the Dissection Endovascular 
Graft, with the Dissection Stent additionally providing for further stabilization of 
aortic diameters distal to the stent-graft. 



Summary of Clinical Data for IFU 441-01EN (Zenith® Dissection Endovascular System) 37 

 

Figure 3 illustrates the average true and false lumen diameters at the maximum transaortic 
diameter within the Dissection Endovascular Graft, Dissection Stent (if applicable), and 
distal to the treated segment over time for the patients with a Dissection Stent and the 
patients without a Dissection Stent.
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Figure 3.  True and false lumen diameters over time at the location of the maximum total aortic diameter within and distal to the specified treated 
segments for patients who did not receive a Dissection Stent (labeled as Patients without Dissection Stent) and for patient who received a Dissection 
Stent (labeled as Patients with Dissection Stent).  Numbers above the x-axis represent sample number. 
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 Change in Transaortic Diameter 

Tables 28, 29, and 30 report the percentage of patients with a greater than 5 mm 
increase, a greater than 5 mm decrease, or no change (≤ 5 mm) in largest size in 
the transaortic diameter within the stent-graft region (depicted in Figure 4) for 
patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively, at each time point 
analyzed.  Transaortic diameter growth (> 5 mm) in the stent-graft region was 
observed in 14.9% at 12 months (6/37 with a Dissection Stent, 1/10 without a 
Dissection Stent), including two with a net increase (> 5 mm) in false lumen 
diameter (both in the setting of Proximal Type I entry flow), whereas the 
remaining five patients had either no change (≤ 5 mm) or a net decrease (> 5 
mm) in false lumen diameter.   

 

 
Figure 4.  Diagram of the Zenith Dissection Endovascular System depicting stent-graft 
region (between the red arrows) 
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Table 28.  Change in transaortic diameter within the stent-graft for patients who did not 
receive a Dissection Stent based on results from core laboratory analysis  

Status 
Percent Patients (number/total number) 
6-month 12-month 

Increase  
Decrease  
No change 

25.0% (3/12)a,b,c 
16.7% (2/12) 
58.3% (7/12) 

10.0% (1/10)a 
20.0% (2/10) 
70.0% (7/10) 

Note: Footnotes provide the changes in true and false lumen diameters as of 12-month follow-up. 
a Patient 1130081: True lumen: -2.7 mm, False Lumen: +12.8 mm. Patient has a Type I proximal 
entry-flow, secondary tear in the descending thoracic aorta, and collateral flow from intercostal 
and paraspinal arteries.  Patient had a length < 20 mm from LCC to proximal extent of dissection 
and a dissection that extended proximal to the LSA at pre-procedure based on core laboratory 
analysis. 
b Patient 1230007: True lumen: +7.8 mm, False Lumen: -2.0 mm. 
c Patient 1230010: True lumen: +12.0 mm, False Lumen: -8.4 mm. 

 
Table 29.  Change in transaortic diameter within the stent-graft for patients who received a 
Dissection Stent based on results from core laboratory analysis 

Status 
Percent Patients (number/total number) 
6-month 12-month 

Increase  
Decrease  
No change 

16.3% (7/43)a,b,c,d,e,f,g 
20.9% (9/43) 
62.8% (27/43) 

16.2% (6/37)b,c,d,f,g,h 
27.0% (10/37) 
56.8% (21/37) 

a Patient 1130017: True lumen: -0.6 mm, False Lumen: +8.3 mm. The true lumen has expanded 
and the false lumen has decreased.  The thoracic false lumen is completely thrombosed. 
b Patient 1130074: True lumen: +11.6 mm, False Lumen: -3.7 mm. 
c Patient 1130006: True lumen: +5.7 mm, False Lumen: -0.5 mm. 
d Patient 1130044: True lumen: -1.2 mm, False Lumen: +7.6 mm. Patient has a Type I proximal 
entry-flow.  Patient had a length < 20 mm from LCC to proximal extent of dissection and a 
dissection that extended proximal to the LSA at pre-procedure based on core laboratory analysis. 
e Patient 1130057: True lumen: -2.6 mm, False Lumen: +6.9 mm. Patient has collateral flow from 
the paraspinal arteries. 
f Patient 1130037: True lumen: +19.5 mm, False Lumen: -7.0 mm. 
g Patient 1130052: True lumen: +24.3 mm, False Lumen: -17.9 mm. 
h Patient 1130050: True lumen: +1.2 mm, False Lumen: +4.5 mm. Patient has collateral flow from 
the spinal arteries. 

 
Table 30.  Change in transaortic diameter within the stent-graft for all patients based on 
results from core laboratory analysis 

Status 
Percent Patients (number/total number) 
6-month 12-month 

Increase  
Decrease  
No change 

18.2% (10/55) 
20.0% (11/55) 
61.8% (34/55) 

14.9% (7/47) 
25.5% (12/47) 
59.6% (28/47) 
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Table 31 reports the percentage of patients with a greater than 5 mm increase, a 
greater than 5 mm decrease, or no change (≤ 5 mm) in largest size in the 
transaortic diameter within the Dissection Stent region (depicted in Figure 5).  
Transaortic diameter growth (> 5 mm) in the Dissection Stent region was 
observed in 38.5% at 12 months, including six with a net increase (> 5 mm) in 
false lumen diameter (each in the setting of false lumen perfusion from secondary 
tears and patent collateral vessels), whereas the remaining nine patients had no 
change (≤ 5 mm) in false lumen diameter.     

 
Figure 5.  Diagram of Zenith Dissection Endovascular System depicting Dissection Stent 
region (between the green arrows)  

 
 

Table 31.  Change in transaortic diameter within the Dissection Stent region based on results 
from core laboratory analysis  

Status 
Percent Patients (number/total number) 

6-month 12-month 
Increase 
Decrease 
No change 

20.5% (9/44)a-i 
4.5% (2/44) 

75.0% (33/44) 

38.5% (15/39)d-r 
5.1% (2/39) 

56.4% (22/39) 
Note: Footnotes provide the changes in true and false lumen diameters as of 12-month follow-up. 
a Patient 1130020: True lumen: +3.6 mm, False Lumen: -3.8 mm. 
b Patient 1130007: True lumen: +2.6 mm, False Lumen: +0.9 mm. At 6 months, growth was 
potentially due to a secondary tear in the descending thoracic aorta.  At 12 months, the true lumen 
had expanded and the thoracic false lumen was completely thrombosed. 
c Patient 1130017: True lumen: -0.6 mm, False Lumen: +10.5 mm. Patient has a secondary tear at 
the right renal artery and collateral flow from the lumbar arteries. 
d Patient 1130035: True lumen: +2.4 mm, False Lumen: +5.0 mm. Patient has a completely 
thrombosed thoracic false lumen, but a secondary tear at the right renal artery and collateral flow 
from the paraspinal and lumbar arteries.  
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e Patient 1130038: True lumen: +4.0 mm, False Lumen: +4.5 mm. Patient has a completely 
thrombosed thoracic false lumen, but a secondary tear at the infrarenal aorta and collateral flow 
from the lumbar arteries. 
f Patient 1130085: True lumen: -1.9 mm, False Lumen: 14.3 mm. Patient has secondary tears in 
the descending thoracic and infrarenal aorta and collateral flow from the paraspinal and lumbar 
arteries. 
g Patient 1130074: True lumen: +6.0 mm, False Lumen: +8.1 mm. Patient has a secondary tear in 
the infrarenal aorta and collateral flow from the paraspinal and lumbar arteries. 
h Patient 1130086: True lumen: +7.4 mm, False Lumen: +4.0 mm. Patient has secondary tears in 
the descending thoracic aorta and at the SMA as well as collateral flow from the paraspinal and 
lumbar arteries. 
i Patient 1130037: True lumen: +3.8 mm, False Lumen: +2.0 mm. Patient has a completely 
thrombosed thoracic false lumen, but has a secondary tear at the right renal artery and collateral 
flow from the lumbar arteries. 
j Patient 1130006: True lumen: -1.8 mm, False Lumen: +9.2 mm. Patient has a Type I proximal 
entry-flow and collateral flow from the lumbar arteries.  Patient had a length < 20 mm from LCC 
to proximal extent of dissection, a dissection that extended proximal to the LSA, and an aortic 
diameter >38 mm at the level of the LCC/LSA at pre-procedure based on core laboratory analysis. 
k Patient 1130043: True lumen: +1.0 mm, False Lumen: +4.5 mm. Patient has a completely 
thrombosed thoracic false lumen, but has a secondary tear at the infrarenal aorta and celiac artery 
and collateral flow from the lumbar arteries. 
l Patient 1130064: True lumen: -0.9 mm, False Lumen: +6.0 mm. Patient has secondary tears in 
the descending thoracic and infrarenal aorta and collateral flow from the paraspinal and lumbar 
arteries. 
m Patient 1130069: True lumen: +7.6 mm, False Lumen: +2.2 mm. 
n Patient 1130002: True lumen: +1.0 mm, False Lumen: +4.9 mm. Patient has a completely 
thrombosed thoracic false lumen, but has secondary tears at the celiac artery and SMA and 
collateral flow from the lumbar arteries. 
o Patient 1130057: True lumen: +2.8 mm, False Lumen: +4.4 mm. Patient has a partially 
thrombosed abdominal false lumen, but has collateral flow from the paraspinal artery. 
p Patient 1130023: True lumen: -1.6 mm, False Lumen: +10.2 mm. Patient has an unknown entry-
flow, a secondary tear at the SMA, and collateral flow from the paraspinal and lumbar arteries. 
q Patient 1130070: True lumen: -3.5 mm, False Lumen: +8.8 mm. Patient has a secondary tear at 
the left renal artery and collateral flow from the paraspinal and lumbar arteries. 
r Patient 1130058: True lumen: +2.2 mm, False Lumen: +3.0 mm. Patient has a completely 
thrombosed thoracic false lumen, but has secondary tears at the right renal and celiac arteries and 
collateral flow from the lumbar arteries. 

 

Tables 32, 33, and 34 report the percentage of patients with a greater than 5 mm 
increase, a greater than 5 mm decrease, or no change (≤ 5 mm) in largest size in 
the transaortic diameter distal to the treated segment for patients who did not 
receive a Dissection Stent, patients who received a Dissection Stent, and the total 
patient population, respectively, at each time point analyzed.  As with the other 
tables reporting a change in size, the denominators reflect the number of patients 
with a baseline exam who also had adequate imaging extending to the level of 
interest, which in this case was beyond the level of the treated segment.  
Transaortic diameter growth (> 5 mm) distal to the treated segment was observed 
in 40.7% at 12 months (8 with a Dissection Stent, 3 without a Dissection Stent), 
including seven with a net increase (> 5 mm) in false lumen diameter (each in the 
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setting of false lumen perfusion from secondary tears and patent collateral 
vessels), one with a net decrease (> 5 mm) in false lumen diameter, and three with 
no change (≤ 5 mm) in false lumen diameter.   

 
Table 32.  Change in transaortic diameter distal to the treated segment and within dissected 
aorta for patients who did not receive a Dissection Stent based on results from core 
laboratory analysis 

Status 
Percent Patients (number/total number) 

6-month 12-month 
Increase  
Decrease  
No change 

16.7% (1/6)a 
0%  

83.3% (5/6) 

60.0% (3/5)a-c 
0%  

40.0% (2/5) 
Note: Footnotes provide the changes in true and false lumen diameters as of 12-month follow-up. 
a Patient 1230010: True lumen: +1.1 mm, False Lumen: +5.7 mm. Patient has secondary tears at 
the infrarenal aorta and at the celiac artery and collateral flow from the intercostal, paraspinal, and 
lumbar arteries. 
b Patient 1130027: True lumen: -0.6 mm, False Lumen: +6.4 mm. Patient has collateral flow from 
the intercostal arteries. 
c Patient 1130081: True lumen: -3.0 mm, False Lumen: +9.7 mm. Patient has a Type I proximal 
entry-flow, a secondary tear in the descending thoracic aorta, and collateral flow from the 
intercostal and paraspinal arteries.  Patient had a length < 20 mm from LCC to proximal extent of 
dissection and a dissection that extended proximal to the LSA at pre-procedure based on core 
laboratory analysis. 
 
Table 33.  Change in transaortic diameter distal to the treated segment and within dissected 
aorta for patients who received a Dissection Stent based on results from core laboratory 
analysis 

Status 
Percent Patients (number/total number) 

6-month 12-month 
Increase  
Decrease  
No change 

13.0% (3/23)a-c 
0%  

87.0% (20/23) 

36.4% (8/22)a-h 
0%  

63.6% (14/22) 
Note: Footnotes provide the changes in true and false lumen diameters as of 12-month follow-up. 
a Patient 1130076: True lumen: +7.3 mm, False Lumen: +1.9 mm. Patient has a partially 
thrombosed thoracic false lumen, but has a secondary tear at the left renal artery and collateral 
flow from the lumbar arteries. 
b Patient 1130037: True lumen: +9.3 mm, False Lumen: +10.8 mm. Patient has a completely 
thrombosed thoracic false lumen, but has a secondary tear at the right renal artery and collateral 
flow from the lumbar arteries. 
c Patient 1130052: True lumen: +0.4 mm, False Lumen: +5.0 mm. Patient has secondary tears in 
the infrarenal aorta and at the celiac artery and collateral flow from the lumbar arteries. 
d Patient 1130058: True lumen: +0.3 mm, False Lumen: +5.1 mm. Patient has secondary tear at 
the right renal and celiac arteries and collateral flow from the lumbar arteries. 
e Patient 1130038: True lumen: +3.7 mm, False Lumen: +1.8 mm. Patient has a completely 
thrombosed thoracic false lumen, but has a secondary tear in the infrarenal aorta and collateral 
flow from the lumbar arteries. 
f Patient 1130085: True lumen: +0.9 mm, False Lumen: +13.2 mm. Patient has secondary tears in 
the descending thoracic and infrarenal aorta and collateral flow from the paraspinal and collateral 
arteries. 
g Patient 1130043: True lumen: -2.4 mm, False Lumen: +11.1 mm. Patient has a completely 
thrombosed thoracic false lumen, but has secondary tears in the infrarenal aorta and at the celiac 
artery and collateral flow from the lumbar arteries. 
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h Patient 1130089: True lumen: +13.0 mm, False Lumen: -7.5 mm. 
 
 

Table 34.  Change in transaortic diameter distal to the treated segment and within dissected 
aorta for all patients based on results from core laboratory analysis 

Status 
Percent Patients (number/total number) 

6-month 12-month 
Increase  
Decrease  
No change 

13.8% (4/29) 
0%  

86.2% (25/29) 

40.7% (11/27) 
0%  

59.3% (16/27) 
 

 
False Lumen Perfusion 

Tables 35, 36, and 37 detail the sources of flow in the thoracic false lumen in 
patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively.  It should be noted 
that per the definitions in the study protocol, Types I through IV are intended to 
describe the source(s) for flow into the false lumen via the primary entry tear, and 
therefore speaks to the effectiveness of the endovascular graft component in 
sealing the primary entry tear (analogous to the endoleak types for aneurysm 
repair – i.e., Type I = proximal and/or distal seal; Type II = vessels covered by 
graft; Type III = graft defect/hole or overlap; Type IV = graft porosity).  
However, recognizing the primary entry tear is not the only source for false lumen 
perfusion, it was necessary to further describe sources for false lumen flow not 
specifically associated with the effectiveness of the stent-graft to seal the primary 
entry tear.  Therefore, the core laboratory also noted any incidences of flow 
directly into the false lumen via secondary tears or collateral vessels.  The 
majority of reports of false lumen flow during follow-up were through secondary 
tears or collateral vessels, the coverage/occlusion of which were at physician 
discretion.  Seven cases of Type I proximal entry flow into the thoracic false 
lumen were observed through 12 months.    However, each patient had evidence 
of an inadequate proximal landing zone (i.e., aortic diameter > 38 mm and/or 
length of non-dissected aorta < 20 mm) and often times also graft undersizing.  
Overall, the proximal Type I entry-flow rate was 6.4% at 12 months (2 with a 
Dissection Stent, 1 without a Dissection Stent).       
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Table 35.  Entry-flow in the thoracic aorta for patients who did not receive a Dissection Stent 
based on results from core laboratory analysis  

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 16.7% (1/6) 25.0% (3/12) 10.0% (1/10) 11.1% (1/9) 
Type I proximal 0%  8.3% (1/12)a 10.0% (1/10)b 11.1% (1/9)b 
Type I distal 0%  0%  0%  0%  
Type II 0%  0%  0%  0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0%  0%  
Type unknown 0%  0%  0%  0%  
Collateral 66.7% (4/6) 41.7% (5/12) 40.0% (4/10) 44.4% (4/9) 
Secondary tear 16.7% (1/6) 33.3% (4/12) 10.0% (1/10) 11.1% (1/9) 
Total patients 66.7% (4/6) 50.0% (6/12) 50.0% (5/10) 44.4% (4/9) 

a Patient 1130079 had a Type I proximal entry-flow noted at 1 month in the likely setting of graft 
undersizing as well as an inadequate proximal landing zone (diameter and length) relative to the 
location of graft placement according to measurements by the core laboratory.  The patient was 
treated with ancillary devices to mitigate the entry-flow.  The patient also presented with 
preexisting Type A dissection according to CEC adjudication.   
b Patient 1130081 had a Type I proximal entry-flow first noted at 54 days post-procedure 
(unscheduled visit) in the likely setting of an inadequate proximal landing zone (length) relative to 
the location of graft placement according to measurements by the core laboratory.  This entry-flow 
has persisted through 12 months.  No secondary interventions have been performed at this time to 
treat this entry-flow.   

 
Table 36.  Entry-flow in the thoracic aorta for patients who received a Dissection Stent based 
on results from core laboratory analysis 

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 33.3% (9/27) 16.2% (6/37) 26.8% (11/41) 15.8% (6/38) 
Type I proximal 3.7% (1/27)a 8.1% (3/37)b-d 4.9% (2/41)a,c 5.3% (2/38)c,e 
Type I distal 0%  0%  0%  0%  
Type II 0%  0%  0% 0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0%  0%  
Type unknown 0%  2.7%  2.4% (1/41) 2.6% (1/38) 
Collateral 55.6% (15/27) 43.2% (16/37) 41.5% (17/41) 36.8% (14/38) 
Secondary tear 37.0% (10/27) 27.0% (10/37) 34.1% (14/41) 18.4% (7/38) 
Total patients 63.0% (17/27) 62.2% (23/37) 51.2% (21/41) 47.4% (18/38) 

a Patient 1130087 had a Type I proximal entry-flow noted at post-procedure and at 6 months in the 
likely setting of an inadequate proximal landing zone (length) relative to the location of graft 
placement according to measurements by the core laboratory.  The patient died 306 days post-
procedure (CEC unable to adjudicate) with no secondary interventions performed to treat this 
entry-flow.  
b Patient 1130025 had a Type I proximal entry-flow noted at 1 month in the likely setting of graft 
undersizing as well as an inadequate proximal landing zone (diameter and length) relative to the 
location of graft placement according to measurements by the core laboratory.  The entry-flow 
was completely resolved at 6 months. 
c Patient 1130006 had a Type I proximal entry-flow that was treated with surgical repair in the 
likely setting of graft undersizing as well as an inadequate proximal landing zone (diameter and 
length) relative to the location of graft placement according to measurements by the core 
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laboratory.  The patient underwent a surgical repair involving the ascending aorta and arch 153 
days post-procedure.  The Type I proximal entry-flow has persisted through 2years.   
d Patient 1130082 had a Type I proximal entry-flow noted at 1 month in the likely setting of graft 
undersizing as well as an inadequate proximal landing zone (length) relative to the location of 
graft placement according to measurements by the core laboratory.  No secondary interventions 
have been performed at this time to treat this entry-flow. 
e Patient 1130044 had a Type I proximal entry-flow noted at 12 months in the likely setting of 
graft undersizing as well as an inadequate proximal landing zone (length) relative to the location 
of graft placement according to measurements by the core laboratory.  The Type I proximal entry-
flow has persisted through 2 years.  No secondary interventions have been performed at this time 
to treat this entry-flow.   

 
Table 37.  Entry-flow in the thoracic aorta for all patients based on results from core 
laboratory analysis 

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 30.3% (10/33) 18.4% (9/49) 23.5% (12/51) 14.9% (7/47) 
Type I proximal 3.0% (1/33) 8.2% (4/49) 5.9% (3/51) 6.4% (3/47) 
Type I distal 0%  0%  0%  0%  
Type II 0%  0%  0%  0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0% 0%  
Type unknown 0%  2.0% (1/49) 2.0% (1/51) 2.1% (1/47) 
Collateral 57.6% (19/33) 42.9% (21/49) 41.2% (21/51) 38.3% (18/47) 
Secondary tear 33.3% (11/33) 28.6% (14/49) 29.4% (15/51) 17.0% (8/47) 
Total patients 63.6% (21/33) 59.2% (29/49) 51.0% (26/51) 46.8% (22/47) 

 
Tables 38, 39, and 40 detail the sources of entry-flow in the abdominal false 
lumen in patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively.  The majority of 
patients had abdominal false lumen flow through secondary tears and/or collateral 
vessels, the coverage/occlusion of which were at physician discretion.  The single 
patient with Type I proximal entry-flow in the abdominal aorta is one of the same 
patients who was noted to have thoracic false lumen perfusion through proximal 
Type I entry-flow in the setting of apparent graft undersizing as well as an 
inadequate proximal landing zone (diameter and length) based on core laboratory 
measurements relative to the location of graft placement.  

     
 
 
 
 
 
 
 
 



Summary of Clinical Data for IFU 441-01EN (Zenith® Dissection Endovascular System) 47 

 

Table 38.  Entry-flow in the abdominal aorta for patients who did not receive a Dissection 
Stent based on results from core laboratory analysis  

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 33.3% (2/6) 20.0% (2/10) 22.2% (2/9) 33.3% (2/6) 
Type I proximal 0%  0%  0%  0%  
Type I distal 0%  0% 0%  0%  
Type II 0%  0%  0%  0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0%  0%  
Type unknown 0%  0% 0%  0%  
Collateral 50.0% (3/6) 40.0% (4/10) 44.4% (4/9) 33.3% (2/6) 
Secondary tear 33.3% (2/6) 20.0% (2/10) 33.3% (3/9) 50.0% (3/6) 
Total patients 50.0% (3/6) 40.0% (4/10) 55.6% (5/9) 50.0% (3/6) 

 
Table 39.  Entry-flow in the abdominal aorta for patients who received a Dissection Stent 
based on results from core laboratory analysis  

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 81.5% (22/27) 70.3% (26/37) 63.2% (24/38) 66.7% (26/39) 
Type I proximal 0%  2.7% (1/37)a 0%  0%  
Type I distal 0%  0%  0%  0%  
Type II 0%  0%  0%  0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0%  0% 
Type unknown 0%  0%  2.6% (1/38) 0% (0/39) 
Collateral 92.6% (25/27) 81.1% (30/37) 84.2% (32/38) 76.9% (30/39) 
Secondary tear 88.9% (24/27) 75.7% (28/37) 71.1% (27/38) 74.4% (29/39) 
Total patients 100.0% (27/27) 89.2% (33/37) 92.1% (35/38) 84.6% (33/39) 

a Patient 1130006 underwent a surgical repair 153 days post-procedure in the likely setting of graft 
undersizing as well as an inadequate proximal landing zone (diameter and length) relative to the 
location of graft placement according to measurements by the core laboratory.  The patient 
underwent a surgical repair involving the ascending aorta and arch 153 days post-procedure.   

 
Table 40.  Entry-flow in the abdominal aorta for all patients based on results from core 
laboratory analysis  

Source 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Multiple 72.7% (24/33) 59.6% (28/47) 55.3% (26/47) 62.2% (28/45) 
Type I proximal 0%  2.1% (1/47) 0%  0%  
Type I distal 0%  0%  0%  0%  
Type II 0%  0%  0%  0%  
Type III 0%  0%  0%  0%  
Type IV 0%  0%  0%  0%  
Type unknown 0%  0%  2.1% (1/47) 0%  
Collateral 84.8% (28/33) 72.3% (34/47) 76.6% (36/47) 71.1% (32/45) 
Secondary tear 78.8% (26/33) 63.8% (30/47) 63.8% (30/47) 71.1% (32/45) 
Total patients 90.9% (30/33) 78.7% (37/47) 85.1% (40/47) 80.0% (36/45) 
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False Lumen Status 

Tables 41, 42, and 43 present data for false lumen status within the stent-graft region 
for patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively.  There were no 
patients with a patent false lumen in the region of the stent-graft at 12 months, and 
80.4% had complete thrombosis (including those no longer with an apparent false 
lumen), which appeared greater in the patients with a Dissection Stent (89.2%) 
compared to the patients without a Dissection Stent (44.4%).   

 
Table 41.  Status of false lumen within the stent-graft for patients who did not receive a 
Dissection Stent based on results from core laboratory analysis  

Status 
Percent Patients (number/total number) 

Post-
procedure 1-month 6-month 12-month 

Patent 
Partially thrombosed 
Completely thrombosed 
No apparent false 
lumen 

0%  
66.6% (4/6) 
33.3% (2/6) 

0% (0/6) 

8.3% (1/12)a 
41.7% (5/12) 
50.0% (6/12) 

0% (0/12) 

0%  
50.0% (5/10) 
40.0% (4/10) 
10.0% (1/10) 

0%  
55.6% (5/9) 
33.3% (3/9) 
11.1% (1/9) 

a Patient 1230010: false lumen flow through a secondary tear in the descending thoracic aorta as well 
as collateral vessels reported at this time point; the false lumen in the stent-graft region was partially 
thrombosed at 6 and 12 months. 

 
Table 42.  Status of false lumen within the stent-graft for patients who received a Dissection 
Stent based on results from core laboratory analysis 

Status 
Percent Patients (number/total number) 

Post-
procedure 1-month 6-month 12-month 

Patent 
Partially thrombosed 
Completely thrombosed 
No apparent false 
lumen 

0%  
46.4% (13/28) 
53.6% (15/28) 

0% (0/28) 

0%  
38.9% (14/36) 
55.6% (20/36) 
5.6% (2/36) 

0%  
26.8% (11/41) 
63.4% (26/41) 

9.8% (4/41) 

0%  
10.8% (4/37) 

81.1% (30/37) 
8.1% (3/37) 

 
Table 43.  Status of false lumen within the stent-graft for all patients based on results from core 
laboratory analysis  

Status 
Percent Patients (number/total number) 

Post-
procedure 1-month 6-month 12-month 

Patent 
Partially thrombosed  
Completely thrombosed 
No apparent false lumen 

0%  
50.0% (17/34) 
50.0% (17/34) 

0% (0/34) 

2.1% (1/48) 
39.6% (19/48) 
54.2% (26/48) 
2.1% (2/48) 

0%  
31.4% (16/51) 
58.8% (30/51) 

9.8% (5/51) 

0%  
19.6% (9/46) 

71.7% (33/46) 
8.7% (4/46) 

 

Figure 6 depicts the percentages for false lumen status within the stent-graft region 
for each group over time, as reported in Tables 41, 42, and 43. 
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Figure 6.  False lumen status within the stent-graft for patients who did not receive a 
Dissection Stent (labeled as patients without Dissection Stent), patients who received a 
Dissection Stent (labeled as patients with Dissection Stent), and the total patient population 
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Table 44 presents data for false lumen status within the Dissection Stent region over time 
based on core laboratory analysis.  The rate of false lumen patency decreased over time 
whereby the majority of patients (97.5%) had either partial thrombosis, complete 
thrombosis, or no apparent false lumen any longer within the Dissection Stent region at 
12 months.  The one patient (2.6%) with a patent false lumen at 12 months (also with 
false lumen perfusion from secondary tears and patent collaterals) had a partially 
thrombosed false lumen in this region at subsequent follow-up.   

 
Table 44.  Status of false lumen within the Dissection Stent based on results from core laboratory 
analysis  

Status 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Patent 
Partially thrombosed 
Completely thrombosed 
No apparent false 
lumen 

10.7% (3/28)a,b,c 
85.7% (24/28) 

3.6% (1/28) 
0%  

11.1% (4/36)c,d,e,f 
83.3% (30/36) 

5.6% (2/36) 
0%  

2.4% (1/41)g 
80.5% (33/41) 
14.6% (6/41) 
2.4% (1/41)i 

2.6% (1/39)h 
79.5% (31/39) 
15.4% (6/39) 
2.6% (1/39)i 

a Patient 1130074: the false lumen in the Dissection Stent region was not assessed at 1 month and was 
partially thrombosed at 6 and 12 months. 
b Patient 1130067: the patient died 96 days post-procedure (CEC unable to adjudicate), prior to completing 
any additional follow-up visits. 
c Patient 1130082: the patient was lost-to-follow up following the 1-month imaging. 
d Patient 1130038: the false lumen in the Dissection Stent region was partially thrombosed at 6 and 
12 months. 
e Patient 1130084: the false lumen in the Dissection Stent region was partially thrombosed at post-
procedure and 6 months; the patient died 330 days post-procedure (CEC unable to adjudicate), prior to 
completing the 12-month follow-up visit. 
f Patient 1130057: the false lumen in the Dissection Stent region was partially thrombosed at 6 and 
12 months. 
g Patient 1130058: the false lumen in the Dissection Stent region was partially thrombosed at post 
procedure, 1 month, and 12 months. 
h Patient 1130069: the false lumen in the Dissection Stent region was partially thrombosed at post-
procedure, 1 month, and 2 years.  The false lumen in this region was not assessed at 6 months. 

 

Figure 7 provides a visual representation of the data for false lumen status within the 
Dissection Stent region over time, as reported in Table 44. 
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Figure 7.  False lumen status within the Dissection Stent 

 

Tables 45, 46, and 47 present data for false lumen status distal to the treated segment 
for patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively.  Distal to the treated 
segment, false lumen patency was noted in 17% of patients at 12 months (7 with a 
Dissection Stent, 1 without a Dissection Stent).  While the rate of false lumen patency 
distal to the treated segment initially appeared higher (at post-procedure) in the 
patients with a Dissection Stent, the rates were more comparable between groups by 
12 months; a trend towards a higher percentage of patients with a patent false lumen 
distal to the treated segment is not unexpected for the group with a Dissection Stent 
as these patients tended to more often present with secondary tears, particularly in 
locations distal to the stent-graft (i.e., in the region of the branch vessels and 
abdominal aorta) as compared to patients who did not receive a Dissection Stent.   
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Table 45.  Status of false lumen distal to the treated segment for patients who did not receive a 
Dissection Stent based on results from core laboratory analysis 

Status 
Percent Patients (number/total number) 

Post-
procedure 1-month 6-month 12-month 

Patent 
Partially thrombosed  
Completely thrombosed 
No apparent false 
lumen 

16.7% (1/6)a 
33.3% (2/6) 
33.3% (2/6) 
16.7% (1/6) 

16.7% (2/12)b,c 
25.0% (3/12) 
33.3% (4/12) 
25.0% (3/12) 

10.0% (1/10)a 
40.0% (4/10) 
10.0% (1/10) 
40.0% (4/10) 

11.1% (1/9)a 
22.2% (2/9) 
22.2% (2/9) 
44.4% (4/9) 

a Patient 1130081 
b Patient 1130079 
c Patient 1230010: partially thrombosed at subsequent time points 

 
Table 46.  Status of false lumen distal to the treated segment for patients who received a 
Dissection Stent based on results from core laboratory analysis 

Status 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Patent 
Partially thrombosed  
Completely thrombosed 
No apparent false 
lumen 

57.1% (16/28)a-p 
21.4% (6/28) 
3.6% (1/28) 

19.7% (5/28) 

22.7% (9/35)i-l,o-s 
37.1% (13/35) 

0% (0/35) 
37.1% (13/35) 

25.6% (10/39)e,f,i,l,o,p,r,t,u,v 
48.7% (19/39) 
5.1% (2/39) 

20.5% (8/39) 

18.4% (7/38)b,i,p,r,s,t,w 
50.0% (19/38) 

5.3% (2/38) 
26.3% (10/38) 

a Patient 1130047: partially thrombosed at subsequent time points. 
b Patient 1130085. 
c Patient 1130088: partially thrombosed at subsequent time points. 
d Patient 1130066. 
e Patient 1130074: n/a at 1-month, partially thrombosed at subsequent time points. 
f Patient 1130087. 
g Patient 1130067. 
h Patient 1130043: partially thrombosed at subsequent time points. 
i Patient 1130044. 
j Patient 1130064: partially thrombosed at subsequent time points. 
k Patient 1130082. 
l Patient 1130084. 
m Patient 1130060. 
n Patient 1130052: n/a at 1-month, partially thrombosed at subsequent time points. 
o Patient 1130053: partially thrombosed at subsequent time points. 
p Patient 1130058: partially thrombosed at subsequent time points. 
q Patient 1130034: n/a at 6-month, partially thrombosed at 12-month. 
r Patient 1130038. 
s Patient 1130013. 
t Patient 1130024. 
u Patient 1130039. 
v Patient 1130035: partially thrombosed at subsequent time points. 
w Patient 1130068. 

 
Table 47.  Status of false lumen distal to the treated segment for all patients based on results 
from core laboratory analysis 

Status 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Patent 
Partially thrombosed  
Completely thrombosed 
No apparent false lumen 

50.0% (17/34) 
23.3% (8/34) 
8.8% (3/34) 

17.6% (6/34) 

23.4% (11/47) 
34.0% (16/47) 

8.5% (4/47) 
34.0% (16/47) 

22.4% (11/49) 
46.9% (23/49) 

6.1% (3/49) 
24.5% (12/49) 

17.0% (8/47) 
44.7% (21/47) 

8.5% (4/47) 
29.8% (14/47) 
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Figure 8 provides a visual representation of the data for false lumen status distal 
to the treated segment for each group over time, as reported in Tables 45, 46, and 
47. 

 
Figure 8.  False lumen status distal to the treated segment for patients who did not receive a 
Dissection Stent (labeled as patients without Dissection Stent), patients who received a 
Dissection Stent (labeled as patients with Dissection Stent), and the total patient population 
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Progression of Dissection 

Tables 48, 49, and 50 report the results from qualitative assessment by the core 
laboratory for progression of dissection during follow-up for patients who did not 
receive a Dissection Stent, patients who received a Dissection Stent, and the total 
patient population, respectively.  The counts in this section are based on imaging 
assessment by the core laboratory (refer also to the discussion of site-reported 
events as provided in the following sections: “Not Protocol Defined MAEs” and 
“Adverse Effects that Occurred in the PMA Clinical Study”).  Two patients with 
progression of dissection proximally and two patients with progression of 
dissection distally were reported by the core laboratory within 12 months.  Each 
report occurred in a patient with a Dissection Stent, though in none of the patients 
did the progression appear associated with placement of the Dissection Stent (or 
Dissection Endovascular Graft) given the details described in the footnotes below.     

 
Table 48.  Progression of dissection in patients who did not receive a Dissection Stent based 
on results from core laboratory analysis  

Progression 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Yes 
No 

0%  
100% (3/3) 

0%  
100% (10/10) 

0%  
100% (10/10) 

0%  
100% (8/8) 

 
Table 49.  Progression of dissection in patients who received a Dissection Stent based on 
results from core laboratory analysis  

Progression 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Yes 
No 

6.7% (1/15)a 
93.3% (14/15) 

6.1% (2/33)b,c 
93.9% (31/33) 

2.9% (1/35)d 
97.1% (34/35) 

0%  
100% (35/35) 

a Patient 1130060 had progression of dissection proximally, extending to Zone 0 (also with a new 
tear in this zone) as compared to Zone 2 at pre-procedure.  The ascending aortic diameter (36.3 
mm) appeared notably larger than the aortic arch diameter (28.8 mm) at pre-procedure, such that 
the potential for underlying disease in the ascending aortic segment cannot be ruled out as a 
potential contributing factor to progression of dissection proximally.  
b Patient 1130088 had progression of dissection distally, extending to Zone 10 as compared to 
Zone 9 at pre-procedure, whereas the Dissection Stent had only extended to Zone 5.  Abdominal 
false lumen perfusion through a secondary tear as well as collateral vessels was noted at the same 
follow-up time point, which cannot be ruled out as a potential contributing factor to progression of 
dissection distally. 
c Patient 1130002 had progression of dissection distally, but only within the celiac artery, not the 
aorta. 
d Patient 1130039 had progression of dissection proximally.  The patient had preexisting Type A 
dissection prior to the index procedure (per CEC adjudication) as well as a patent false lumen 
proximal and distal to the treated segment at 6 months. 
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Table 50.  Progression of dissection in all patients based on results from core laboratory 
analysis  

Progression 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Yes 
No 

5.6% (1/18) 
94.4% (17/18) 

4.7% (2/43) 
95.3% (41/43) 

2.2% (1/45) 
97.8% (44/45) 

0%  
100% (43/43) 

 
 

Branch Vessel Patency 

Table 51 reports the patency status of the branch vessels (left subclavian, spinal, 
celiac, superior mesenteric, renal, and common iliac arteries), as assessed by the 
core laboratory at each time point for all patients.  The only aortic branch vessel 
occlusions noted by the core laboratory during follow-up involved the left 
subclavian artery; there were no spinal, celiac, SMA, or renal artery occlusions, 
and the few patients with common iliac artery occlusions at follow-up also had 
occlusion noted at pre-procedure. 

 
Table 51.  Patency of branch vessels in all patients based on results from core laboratory 
analysis 

Artery Status 
Percent Patients (number/total number) 

Pre-procedure Post-
procedure 1-month 6-month 12-month 

LSA                                  
Patent                                

Occluded                               
Revascularization 

Unknown                           

 
100% (71/71) 

0%  
0%  
0%  

 
66.7% (22/33) 
3.0% (1/33) 

30.3% (10/33) 
0%  

 
69.4% (34/49) 
6.1% (3/49) 

24.5% (12/49) 
0%  

 
76.5% (39/51) 
7.8% (4/51) 

15.7% (8/51) 
0%  

 
75.0% (36/48) 
4.2% (2/48) 

18.8% (9/48) 
2.1% (1/48) 

Spinal artery 
Patent                                

Occluded                                
Unknown                            

 
100.0% (72/72) 

0%  
0%  

 
100% (33/33) 

0%  
0% 

 
100% (49/49) 

0%  
0%  

 
100% (51/51) 

0%  
0%  

 
100% (48/48) 

0%  
0%  

Celiac artery 
Patent                                

Occluded  
Unknown                            

 
98.6% (69/70) 

1.4% (1/70) 
0%  

 
100% (32/33) 

0%  
0%  

 
100% (48/48) 

0%  
0%  

 
100% (51/51) 

0%  
0%  

 
95.8% (46/48) 

0% 4.2% 
(2/48) 

SMA                                  
Patent                                

Occluded                               
Unknown                            

 
100% (68/68) 

0%  
0%  

 
100% (33/33) 

0%  
0%  

 
100% (49/49) 

0%  
0%  

 
100% (50/50) 

0%  
0%  

 
97.9% (47/48) 

0%  
2.1% (1/48) 

Left renal artery 
Patent                                

Occluded                               
Unknown                            

 
100% (68/68) 

0%  
0%  

 
100% (33/33) 

0%  
0%  

 
100% (48/48) 

0%  
0%  

 
100% (50/50) 

0%  
0%  

 
100% (47/47) 

0%  
0%  

Right renal 
artery 

Patent                                
Occluded  
Unknown                            

 
 

98.5% (66/67) 
1.5% (1/67) 

0% 

 
 

100% (33/33) 
0%  
0%  

 
 

100% (49/49) 
0%  
0%  

 
 

100% (50/50) 
0%  
0%  

 
 

100% (46/46) 
0%  
0%  
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Artery Status 
Percent Patients (number/total number) 

Pre-procedure Post-
procedure 1-month 6-month 12-month 

Left CIA                                  
Patent                                

Occluded                                
Unknown                            

 
100% (62/62) 

0%  
0%  

 
100% (32/32) 

0%  
0%  

 
100% (48/48) 

0%  
0%  

 
98.0% (48/49) 

0%  
2.0% (1/49) 

 
100% (46/46) 

0%  
0%  

Right CIA                                  
Patent                                

Occluded                               
Unknown                            

 
93.5% (58/62) 

6.5% (4/62) 
0%  

 
100% (32/32) 

0%  
0%  

 
97.9% (47/48) 
2.1% (1/48) 

0%  

 
96.0% (47/49) 
2.0% (1/49) 
2.0% (1/49) 

 
95.7% (44/46) 
4.3% (2/46) 

0%  
 

Device Integrity 

Tables 52, 53, and 54 report the occurrence of device integrity findings at each 
follow-up time point for patients who did not receive a Dissection Stent, patients 
who received a Dissection Stent, and the total patient population, respectively, as 
determined by the core laboratory.  There were no device integrity losses (i.e., 
stent fractures) within 12 months, only isolated observations of graft kink in one 
patient, device compression in two patients (involving the Dissection 
Endovascular Graft in one and the Dissection Stent in one), and increasing 
overlap between adjacent z-stent segments of a Dissection Stent in one, none of 
which were associated with adverse clinical sequelae or the need for 
reintervention.  

 
Table 52.  Device integrity findings in patients who did not receive a Dissection Stent based 
on results from core laboratory analysis 

Finding 
Number of Occurrences 

Post-procedure 1-month 6-month 12-month 
Kink 0 0 0 0 
Stent fracture 0 0 0 0 
Device compression 0 0 0 0 
Device infolding 0 0 0 0 
Other 0 0 0 0 
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Table 53.  Device integrity findings in patients who received a Dissection Stent based on 
results from core laboratory analysis 

Finding 
Number of Occurrences 

Post-procedure 1-month 6-month 12-month 
Kink 0 0 0 1c 
Stent fracture 0 0 0 0 
Device compression 0 0 2a,d 1d 
Device infolding 0 0 0 0 
Other 0 0 1b 0 

a Patient 1130039 had device compression of the stent-graft; patient had pre-existing Type A 
dissection. 
b Patient 1130017 had increasing overlap of the 5th and 6th rings of the proximal Dissection Stent; 
no migration or component separation noted. 
c Patient 1130069 had a kink in the stent-graft; descending thoracic aorta with notable 
angulation/curvature at pre-procedure. 
d Patient 1130058 had device compression of the Dissection Stent; patient had slight true lumen 
diameter decrease in setting of false lumen perfusion from secondary tears and collateral vessels as 
well as false lumen diameter increase along treated region. 

 
Table 54.  Device integrity findings in all patients based on results from core laboratory 
analysis 

Finding 
Number of Occurrences 

Post-procedure 1-month 6-month 12-month 
Kink 0 0 0 1 
Stent fracture 0 0 0 0 
Device compression 0 0 2 1 
Device infolding 0 0 0 0 
Other 0 0 1 0 

 

Device Migration 

Migration was defined as antegrade or retrograde movement of the proximal or 
distal component of the endoprosthesis greater than 10 mm relative to anatomical 
landmarks identified on the first post-operative CT scan, as identified by the core 
laboratory and confirmed by the CEC.  Tables 55, 56, and 57 report device 
migration results based on core laboratory analysis and CEC confirmation for 
patients who did not receive a Dissection Stent, patients who received a 
Dissection Stent, and the total patient population, respectively.  There were 4 
reports of CEC-confirmed migration > 10 mm within 12 months, each of which 
occurred in a patient who received a Dissection Stent, though there was no 
migration of the Dissection Stent, only migration of the Dissection Endovascular 
Graft.  However, in all cases, there appeared an inadequate proximal landing zone 
length (< 20 mm of nondissected aorta) as well as graft undersizing in three based 
on measurements of the core laboratory relative to the location of graft placement.  
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None of the patients required a secondary intervention to treat migration 
according to the site.  The rates of migration in the current study (5.4% at 6 
months, 2.0% at 12 months) appear comparable to the rates observed in the acute 
patient cohort from the feasibility study involving the previous graft design that 
had barbs (6.8% at 6 months, 4.8% at 12 months).   

 
Table 55.  Device migration in patients who did not receive a Dissection Stent based on 
results from core laboratory analysis and CEC confirmation 

Finding 
Percent Patients (number/total number) 

6-month 12-month 
Migration (> 10 mm) 0% (0/9) 0% (0/8) 

 
Table 56.  Device migration in patients who received a Dissection Stent based on results from 
core laboratory analysis and CEC confirmation 

Finding 
Percent Patients (number/total number) 

6-month 12-month 
Migration (> 10 mm) 7.3% (3/41)a,b,c 2.6% (1/38)d 

a Patient 1130020 had caudal migration of the Dissection Endovascular Graft in the likely setting 
of graft undersizing as well as an inadequate proximal landing zone (length) relative to the 
location of graft placement according to measurements by the core laboratory.  No secondary 
interventions have been performed to treat this migration 
b Patient 1130074 had caudal migration of the Dissection Endovascular Graft in the likely setting 
of an inadequate proximal landing zone (length) relative to the location of graft placement 
according to measurements by the core laboratory.  The patient underwent a secondary 
intervention 131 days post-procedure to treat device separation attributed to an expanding false 
lumen.  The patient was treated with coil embolization and stent placement.   
c Patient 1130084 had caudal migration of the Dissection Endovascular Graft in the likely setting 
of graft undersizing as well as an inadequate proximal landing zone (length) relative to the 
location of graft placement according to measurements by the core laboratory.  No secondary 
interventions have been performed to treat this migration.  The patient died 330 days post-
procedure due to atherosclerotic cardiovascular disease.   
d Patient 1130044 had caudal migration of the Dissection Endovascular Graft in the likely setting 
of graft undersizing as well as an inadequate proximal landing zone (length) relative to the 
location of graft placement according to measurements by the core laboratory.  No secondary 
interventions have been performed to treat this migration.   

 
Table 57.  Device migration in all patients based on results from core laboratory analysis 
and CEC confirmation 

Finding 
Percent Patients (number/total number) 

6-month 12-month 
Migration (> 10 mm) 5.4% (3/56) 2.0% (1/51) 

 

Component Separation 

Tables 58, 59, and 60 present data for the occurrence of component separation 
findings for patients who did not receive a Dissection Stent, patients who received 
a Dissection Stent, and the total patient population, respectively, as determined by 
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the core laboratory.  Component separation occurred in 5.9% at 6 months (2 with 
a Dissection Stent, 0 without a Dissection Stent) and 2.0% at 12 months (1 with a 
Dissection stent, 0 without a Dissection Stent).  Two reports involved separation 
between the Dissection Endovascular Graft and Dissection Stent, while one report 
involved separation between two Dissection Endovascular Grafts.  In each case, 
there appeared aortic elongation, and there were no new tears or branch vessel 
occlusions noted in conjunction with the separation.   

   
Table 58.  Component separation for patients who did not receive a Dissection Stent based 
on results from core laboratory analysis 

Finding 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Component separation 0% (0/5) 0% (0/8) 0% (0/7) 0% (0/9) 

 
Table 59.  Component separation for patients who received a Dissection Stent based on 
results from core laboratory analysis 

Finding 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Component separation 0% (0/29) 0% (0/40) 6.8% (3/44)a,b,c 2.5% (1/40)a 

a Patient 1130020 had separation between the Dissection Endovascular Graft and Dissection Stent 
in the setting of approximately 15 mm of apparent aortic elongation between the left common 
carotid and celiac (23 mm at 12 months), as compared to 11.9 mm of separation between 
components at 6 months (18.1 mm at 12 months). 
b Patient 1130074 had separation between the Dissection Endovascular Graft and Dissection Stent 
in the setting of approximately 23 mm of apparent aortic elongation between the left common 
carotid and celiac, as compared to 8.9 mm of separation between components. 
c Patient 1130084 had separation between two Dissection Endovascular Grafts in the setting of 
approximately 52 mm of apparent aortic elongation between the left common carotid and celiac, 
as compared to 29.5 mm of separation between components. 

 
Table 60.  Component separation for all patients based on results from core laboratory 
analysis 

Finding 
Percent Patients (number/total number) 

Post-procedure 1-month 6-month 12-month 
Component separation 0% (0/34) 0% (0/48) 5.9% (3/51) 2.0% (1/49) 

 
 

Secondary Interventions 

The percent of patients who required a secondary intervention within 12 months 
was 12.3% (9/73).  This included 6.7% (1/15) of patients who did not receive a 
Dissection Stent and 13.8% (8/58) of patients who did receive a Dissection Stent.   
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Tables 61 and 62 list the patient-level details for each reintervention (days to 
reintervention, site-reported reasons for reintervention, and type of reintervention) 
for those without a Dissection Stent and those with a Dissection Stent, 
respectively. 

   
Table 61.  Site-reported reasons for secondary intervention in patients who did not receive a 
Dissection Stent 

Patient Days Post-
procedure 

Reason for Intervention (as 
reported by the site) Type of Intervention 

1130079a 50 

Back pain, 
obstruction/compromise of 
branch vessels, Type I proximal 
and distal entry-flow, and 
sealing re-entry tear 

Three ancillary components placed and 
ascending aorta to innominate and LCC 
artery bypass 

a Patient had graft undersizing as well as an inadequate proximal landing zone (diameter and 
length) relative to the location of graft placement according to measurements by the core 
laboratory.  The patient also presented with preexisting Type A dissection according to CEC 
adjudication.   
 
Table 62.  Site-reported reasons for secondary intervention in patients who received a 
Dissection Stent 

Patient Days Post-
procedure 

Reason for Intervention (as 
reported by the site) Type of Intervention 

1130006a 153 Secondary entry-tear and Type I 
proximal entry-flow 

Ascending aorta and total arch 
replacement; innominate, LCC artery, 
and LSA reconstruction 

1130038 12 Bleeding from right groin, right 
femoral pseudoaneurysm 

Right groin exploration with bovine 
patch repair of the right femoral artery 

1130044b 65 Secondary entry-tear just distal 
to the covered stent Placement of two covered endografts 

1130050 17 
Pain in left arm with no signals 
in the left wrist; sensory slightly 
diminished 

Left carotid to subclavian bypass and 
left brachial artery embolectomy 

1130074c 131 
Device/component separation 
attributed to expanding false 
lumen 

Coil embolization and stent placement 

1130082d 

 6 Right retained hemothorax 

Right video-assisted thoracoscopic 
surgery evacuation of hematoma, 
decortication of right lung, flexible 
bronchoscopy 

1130084 5 Right common iliac artery true 
lumen compression Stent placement 

1130086 2 

Abdominal discomfort and rapid 
expansion of the abdominal false 
lumen with probable 
pseudoaneurysm 

Coil embolization 
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Patient Days Post-
procedure 

Reason for Intervention (as 
reported by the site) Type of Intervention 

15 Rapidly expanding AAA, 
possible pseudoaneurysm 

Abdominal aortic and bilateral iliac 
artery replacement with removal of old 
EVAR stent-graft system 

aPatient had graft undersizing as well as an inadequate proximal landing zone (diameter and 
length) relative to the location of graft placement according to measurements by the core 
laboratory. 
bPatient had graft undersizing as well as an inadequate proximal landing zone (length) relative to 
the location of graft placement according to measurements by the core laboratory. 
cPatient had separation between the Dissection Graft and Stent in the setting of approximately 23 
mm of apparent aortic elongation between the left common carotid and celiac, as compared to 8.9 
mm of separation between components based on the results from core lab analysis. 
dPatient had graft undersizing as well as an inadequate proximal landing zone (length) relative to 
the location of graft placement according to measurements by the core laboratory.     
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