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type B aortic dissection

The new indication of TEVAR for uncomplicated
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Abstract
The classical therapeutic indication for type B aortic dissection is based on either medication or open surgery; medication therapy is
recommended for relatively stable uncomplicated type B aortic dissection. With improvements in endovascular repair and the
potential risk of disease progression, it is now necessary to evaluate the requirement for revision of the therapeutic choice of
uncomplicated type B aortic dissection based on morphological features and time window. Data from 252 patients diagnosed as
uncomplicated type B aortic dissection from 1992 to 2015 were analyzed retrospectively. Among these cases, 117 patients received
medication therapy and 135 patients underwent endovascular repair. The 60-month survival rate in the endovascular group was
higher than that in the medication group (92.3% vs 67.6%). According to the morphological evaluation, visceral artery involvement
and false/true lumen ratios over 0.7 were strong risk factors for medical treatment alone. Increased surgical time and blood loss were
found in patients treated in the chronic phase, compared with those who underwent endovascular repair within 14 days of the onset
of symptoms. With improvements in aortic remodeling techniques, endovascular repair has been shown to improve long-term
survival rates of patients with uncomplicated aortic dissection. Considering the potential risk of death, we recommend that patients
with visceral artery involvement and a false/true lumen ratio over 0.7 should receive endovascular repair aggressively. Furthermore,
delayed endovascular repair in the chronic phase does not improve the long-term outcome of uncomplicated type B aortic
dissection.

Abbreviations:CI= confidence interval, CTA= computed tomographic angiography, HR= hazard ratio, ICU= intensive care unit,
TEVAR = thoracic endovascular aortic repair, uTBAD = uncomplicated type B aortic dissection.

Keywords: aortic dissection, endovascular repair, follow-up
1. Introduction attributed to aneurysmal degeneration and aortic rupture.
Aggressive surveillance and careful control of blood pressure,
which are recommended as classical standards for treatment
of uncomplicated type B aortic dissection (uTBAD), seem to be
safe; however, the long-term results are less than ideal,[1,2] and
a considerable proportion of long-term mortality can be
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Consequently, this raises the question of whether endovascular
repair is a better option for uTBAD with specific morphological
features.
Clinical trials of thoracic endovascular aortic repair (TEVAR)

for aortic remodeling have shown favorable outcomes at the 1-
year follow-up, and improved aortic-related mortality was
confirmed in longer-term follow-up.[3–5] Considering that one-
third of patients who receive medication therapy remain healthy
after 60 months of follow-up and the massive financial cost of
endovascular repair, it is necessary to further evaluate risk factors
that influence the outcomes of uTBAD in patients, especially in
China, which is the largest developing country in the world with
an incomplete medical insurance system.[6]

In this study, we retrospectively analyzed the long-term results
of our initial 20-year endovascular repair experience of treating
patients with uTBAD. We focused on morphological risk
assessment and determining the effects of the time interval
between symptom onset and endovascular repair on long-term
outcomes.

2. Methods

2.1. Patient selection

We retrospectively studied patients with uTBAD treated at the
Department of Vascular Surgery in Shanghai Hospital, from
1992 to 2015. Patients were identified by discharge diagnosis
based upon confirmatory imaging, which was defined as any
spontaneously occurring nontraumatic dissection involving the
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descending aorta. A total of 252 patients were included in our end date (September 2015). All-cause mortality was adopted as

2.5. Morphologic evaluation
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analysis according to specific inclusion and exclusion criteria:
The following inclusion criteria were applied: (1) no evidence

of ongoing intractable chest pain at the time of admission; (2) no
evidence of rupture or impending rupture at the time of
admission; (3) no evidence of refractory hypertension at the
time of admission; (4) no evidence of unstable hemodynamics at
the time of admission; (5) no evidence of symptomatic end-organ
ischemia (clinical symptoms or laboratory test) at the time of
admission.
The following exclusion criteria were also applied: (1) positive

pregnancy test at the time of admission; and (2) complete false
lumen thrombosis at the time of admission.
Informed consent to follow-up was established for all patients

when they were admitted. The Institutional Review Board
approved this retrospective research. After achieving blood
pressure and heart rate control and being informed of the
characteristics of each therapy, patients selected the final treatment
plan. Patients enrolled into endovascular treatment signed a
consent form approved by our Institutional Review Board.
2.2. Medical therapy
All the patients were treated medically at the time of diagnosis
confirmation, regardless of any differences in subsequent
management. The initial priority was reduction of systolic blood
pressure to 120mmHg, with renal function monitoring; this was
achieved by intravenous Urapidil and beta-blocking agents. In
addition, heart rate was maintained below 60bpm.
When blood pressure and heart rate control had been achieved,

oral antihypertensive medication was started in the medication
group (n=117 patients). Medication was administered either
alone or in combination to maintain systolic blood pressure
below 140mm Hg. Beta-blockers were administered routinely
unless contraindicated, although the selection was left to the
discretion of each clinician.
2.3. Endovascular repair
The first case of endovascular repair of aortic dissection in China
was performed at our center in 1999.[7] Since then, 135 uTBAD
patients (enrolled in this study) have undergone endovascular
repair after initial medical therapy. Of these cases, 56 were
admitted in the acute phasewithin 14days after the onset of illness,
whereas 43patients in the subacute phase (within 6weeks of onset)
and 36 chronic patients were included in the endovascular group.
Surgical complications included cerebrovascular ischemia, ab-
dominal distension, and procedure-related events.
Technical results were reviewed by the authors, and the details

of endovascular repair were recorded for further study. Major
stent-graft was identified as the one used to seal the primary tear.
Lumbar drainage was used selectively in 2 patients (1.5%). No

complications were related to lumbar drain placement. The drain
was clamped after 24hours of surveillance without any
neurologic complications, and was removed after an additional
period of 6 to 8hours. Oral antihypertensive medication was also
introduced before the patient was discharged to maintain blood
pressure and heart rate during the follow-up.
2.4. Follow-up
The follow-up was started on the day the index discharge was
determined. Patients were followed until death or until the study
2

the primary endpoint to ensure comparability with previous
studies of type B aortic dissection.[1,8] Adverse outcomes were
divided into overall death (sudden unexplained death and aortic
rupture, stroke, myocardial infarction, cardiac tamponade,
peripheral artery disease, chronic obstructive pulmonary disease,
pulmonary embolism, renal failure, gastrointestinal bleeding,
accident, and cancer), adverse events (aortic-related, branch
artery occlusion, limited physical activity, gastrointestinal
bleeding, impaired renal function, and procedure-related), and
readmission (medical treatment, open surgery, and endovascular
repair). All types of complications were regarded as secondary
endpoints.
All morphological evaluations were performed by radiologists.
Computed tomographic angiography (CTA) was recommended
at 3 and 6 months, and annually thereafter. Patients outside
Shanghai had their scans performed locally, and these data were
then forwarded for evaluation by clinicians at Department of
Vascular Surgery in Shanghai Hospital. Some patients were lost
to follow-up time and some died during the process; therefore, the
number of patients decreased with the duration of time. CTAwas
used to evaluate the entire aorta and iliac arteries, and 3-
dimensional reconstruction was obtained using Aquarius
(TeraRecon, Foster City, CA). The number of aortic tears and
visceral artery involvement were determined on admission. The
minimal true lumen diameter of the aorta and the diameter of the
false lumen at the same level were compared between the initial
and follow-up CT images. The status of the false lumen on all the
available images was collected. Complete thrombosis of the false
lumen was defined as absence of blood flow in any portion of the
false lumen; otherwise, it was considered to be patent false lumen.

2.6. Statistical analysis

In this study, means (±standard deviation [SD]), medians, and
ranges were used to describe continuous variables, and
categorical variables were expressed as percentages. Clinical
variables were compared between the medication and endovas-
cular repair groups. Categorical variables were analyzed using
Fisher exact test or chi-square test, whereas continuous variables
were analyzed by unpaired t test or 1-way analysis of variance
(ANOVA) test. Univariate associations between all clinical
variables were calculated by Cox regression analysis. Multivari-
ate Cox regression analysis was then applied to all variables that
had at least marginal univariate predictive value (P<0.10). All
variables were simultaneously adjusted in a single step. Hazard
ratio (HR) and 95% confidence interval (CI) were calculated.
Survival and time-to-event curves were calculated by the
Kaplan–Meier method and compared by log-rank test. A P
value<0.05was considered to indicate statistical significance. All
analyses were performed using SPSS for Windows (SPSS Inc.,
Version 14.0, Chicago, IL).

3. Results

3.1. Patient characteristic

As outlined in Table 1, there were no significant differences with
regard to age, sex, body mass index, and pre-existing
comorbidities between the medication and endovascular repair
groups. Hypertension was the most common comorbidity



affecting both groups, which confirmed the necessity of

12 days later. Minor stroke occurred in the other 2 patients

3.3. Long-term outcome

Table 1

Patient characteristics.

Characteristics

Medication
group

(n=117)

Endovascular
group

(n=135) P

Age, yr, mean±SD 53.4±13.2 53.9±12.7 0.759
Male sex 96 110 0.963
Body mass index, mean±SD 24.8±3.7 24.3±3.5 0.272
Onset of symptom
Thoracic pain 89 99 0.619
Abdominal pain 22 21 0.494
Lower extremity pain 1 3 0.386
Dizziness 3 0 0.061
Asymptomatic 2 12 0.013

Comorbidities
Hypertension 87 106 0.437
Coronary artery disease 7 2 0.086
Diabetes 6 11 0.341
Chronic renal insufficiency 8 8 0.767
Marfan syndrome 0 2 0.501
Abdominal aortic aneurysm 1 6 0.127
Smoking 42 61 0.135

Morphological evaluation at admission
Aortic tears 2.98±1.18 2.78±1.11 0.174
Visceral arteries involved 64 58 0.083
False/true ratio 0.73±0.09 0.71±0.11 0.119
Maximal aorta diameter, mm, mean±SD 37.11±5.65 37.93±4.79 0.213

SD= standard deviation.

Table 2

In-hospital assessment.

Characteristics

Medication
group

(n=117)

Endovascular
group

(n=135) P

ICU stay, d, mean±SD 0.39±1.11 1.28±2.12 <0.0001
In-hospital stay, d, mean±SD 16.59±12.4 20.45±14.20 0.023
In-hospital death 0 1 0.943
In-hospital complication 2 7 0.253
Cerebrovascular ischemia 0 2 0.541
Abdominal distension 2 1 0.901
Procedure related 0 4 0.170

ICU= intensive care unit, SD= standard deviation.
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antihypertensive medications. Thoracic and abdominal pain
was commonly observed, whereas 4 patients experienced
transient lower-extremity pain and 3 reported dizziness at the
time of onset. Another 14 patients were diagnosed by routine
examination.
Morphological characteristics were evenly distributed. There

were 2.98±1.18 aortic tears in the medication group and 2.78±
1.11 in the endovascular repair group. The average false/true (F/
T) lumen ratio was 0.73±0.09 in the medication group and 0.71
±0.11 in the endovascular repair group. Although visceral
arteries were involved in some cases, the dissections in this study
were located mainly in the thoracic aorta, which might account
for the low number of tears found in our patient cohort.
3.2. In-hospital assessment

3

Similar to other types of open surgery, the durations of the
intensive care unit (ICU) stay and hospital stay of patients in the
endovascular repair group were significantly different from those
of the medication group (Table 2). After 1.2 days of ICU
management in the endovascular repair group, the patients were
discharged within 20 days.
The in-hospital mortality rates in this patient series was 0% in

themedication group and 0.7% in the endovascular repair group.
These rates are lower than those (7%–20%) reported in
literature,[9,10] possibly due to the hemodynamic stability of
uncomplicated patients.
Three patients suffered from cerebrovascular ischemia in

endovascular repair group, which might be attributable to the
catheterization of the aortic arch during the procedure. Left
vertebral artery occlusion was found in 1 patient immediately
after stent-graft placement, and although an emergency left
carotid-vertebral artery bypass was performed, the patient died
during hospitalization; these patients were discharged without
any sequelae after effective management. No paraplegia occurred
during hospitalization in either of the groups.
Three patients in both groups complained of abdominal

distension during hospitalization; these patients recovered after
the introduction of vasodilators. This type of complication might
be attributed to transient dynamic obstruction of visceral arteries.
Despite the risk of procedure-related retrograde type A

dissection secondary to endovascular repair, no such catastrophic
complications occurred during hospitalization in our patient
cohort. One patient suffered from inferior epigastric artery
bleeding 1 day after surgery, and emergent endovascular repair
was performed successfully to seal the tear. The cause of this
complication might be related to the limited flexibility of the
delivery system that produced forced wall stress in the external
iliac artery leading to intimal injury. Fat liquefaction occurred as
a complication in another 3 patients in the endovascular repair
group; these patients received daily wound dressing.
The mean follow-up in the medication group was 58.4 months
and 49.2 months in the endovascular repair group.
Figure 1 shows the long-term outcome in terms of survival rate

and event-free survival. The 24-month survival rates in the 2
groups were equivalent (medication 94.8% vs endovascular
repair 96.3%). The 60-month survival rate in the endovascular
group was 25% higher than that in the medication group
(medication 67.6% vs endovascular repair 92.3%), and the 120-
month survival rate in the medication group decreased to 20.3%
compared with 68% in the endovascular group.
As summarized in Table 3, the rates of sudden unexplained

death and aortic rupture in the medication group were
significantly higher than those in the endovascular group
(medication 36 vs endovascular repair 11). All types of adverse
events were recorded during follow-up; 37 patients in the
medication group experienced aneurysmal expansion of the aorta
or dissection extension greater than 55mm, whereas only 4 cases
were reported in the endovascular repair group. All these patients
received surgical reconstruction or endovascular repair to
prevent aortic rupture. Two cases of stroke caused by unilateral
carotid dissection were diagnosed in the endovascular repair
group, with a greater prevalence of neurological events during
long-term follow-up considered unlikely. In the endovascular
repair group, we observed permanent paraplegia in 4 (2.9%)
patients, and renal function impairment was confirmed in 10
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patients, although further evaluation demonstrated the involve- interventions. A nonsignificant retrograde flow without any

Figure 1. Long-term survival analysis of uTBAD patients. A, Cumulative survival rate in both groups. Statistically significant difference was revealed between curves
(log-rank test P=0.002). B, Kaplan–Meier analysis of cumulative freedom from death and adverse events with significant differences between groups (log-rank test
P=0.046). uTBAD=uncomplicated type B aortic dissection.
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ment of renal arteries without any signs of ischemia. Nine cases of
type I endoleak occurred after discharge, yielding a procedure-
related events rate of 81%; these were eliminated by secondary
Table 3

Long-term evaluation of clinical characteristics.

Characteristics

Medication
group

(n=117)

Endovascular
group

(n=135) P

Mean follow-up, mos, mean±SD 58.4±39.6 49.2±39.3 0.066
Overall death 57 21 <0.0001
Sudden unexplained death 18 7 0.013
Aortic rupture 18 4 0.001
Stroke 2 1 0.901
Myocardial infarction 3 3 0.813
Cardiac tamponade 1 0 0.943
Peripheral artery disease 3 1 0.516
Chronic obstructive pulmonary disease 2 0 0.416
Pulmonary embolism 2 1 0.901
Renal failure 1 1 0.542
Gastrointestinal bleeding 2 1 0.901
Accident 3 1 0.516
Cancer 2 1 0.901

Adverse event
Aortic-related
Aneurysmal expansion 34 3 <0.0001
Dissection extension 3 1 0.516
Recurrent dissection 1 7 0.111
Branch artery occlusion 4 2 0.554

Neurological symptom
Stroke 3 2 0.539
Paraparesis 2 4 0.813
Blurred vision 1 1 0.542

Limited physical activity 2 8 0.166
Gastrointestinal bleeding 0 1 0.943
Renal function impaired 3 10 0.148
Procedure-related
Endoleak 0 10 0.007
Incisional hernia 0 1 0.943

Hoarseness 3 4 0.848
Readmission
Medical treatment 5 14 0.112
Open surgery 8 1 0.024
Endovascular repair 30 9 0.0001
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expansion of false lumen was detected as type II endoleak, and
these patients were readmitted for observation with hypotensive
medical therapy. In the medication group, 43 patients were
readmitted for secondary treatment compared with 24 in the
endovascular repair group.
All the images available were collected for morphological

evaluation (Table 4). Compared with previous images collected
at discharge, there were significant differences in visceral artery
involvement between the 2 groups, which suggested successful
prevention of longitudinal progression of the aortic dissection in
the endovascular repair group. Furthermore, significant improve-
ments in the minimal true lumen diameter were observed only in
Table 4

Long-term evaluation of morphological characteristics.

Characteristics
Medication

group
Endovascular

group P

Discharge evaluation n=117 n=134
Visceral arteries involved 64 58 0.093
Minimal true lumen diameter,
mm, mean±SD

13.83±5.73 18.37±5.27 <0.0001

Thrombosed false lumen 2 15 0.006
3 mos follow-up n=116 n=132
Visceral arteries involved 67 50 0.003
Minimal true lumen diameter,
mm, mean±SD

12.15±4.92 20.16±7.93 <0.0001

Thrombosed false lumen 5 37 <0.0001
12 mos follow-up n=108 n=123
Visceral arteries involved 69 35 <0.0001
Minimal true lumen diameter,
mm, mean±SD

11.03±7.24 22.56±6.71 <0.0001

Thrombosed false lumen 11 87 <0.0001
60 mos follow-up n=46 n=44
Visceral arteries involved 32 9 <0.0001
Minimal true lumen diameter,
mm, mean±SD

10.62±5.47 21.82±4.14 <0.0001

Thrombosed false lumen 10 42 <0.0001
120 mos follow-up n=8 n=11
Visceral arteries involved 6 2 0.045
Minimal true lumen diameter,
mm, mean±SD

10.03±4.96 19.58±5.62 0.001

Thrombosed false lumen 3 11 0.012

SD= standard deviation.



the endovascular repair group. Evaluation of the status of false Procedural details were described in Table 6. Intervention time
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lumen thrombosis showed that complete thrombosis was more
common in the endovascular repair group.
3.4. Risk factor analysis

4. Discussion
Cox regression analysis predicting postdischarge death is
shown in Table 5. Endovascular repair (HR 0.399, 95% CI
0.241–0.660, P=0.000), in-hospital stay (HR 0.978, 95% CI
0.961–0.995, P=0.014), and minimal true lumen diameter (per
1mm increment, HR 0.914, 95% CI 0.872–0.958, P=0.000)
were identified as significant predictors of increased survival.
Visceral artery involvement (HR 5.365, 95% CI 2.831–10.167,
P=0.000), number of aortic tears (HR 1.634, 95% CI
1.357–1.968, P=0.000), and F/T lumen ratio over 0.7 (HR
4.914, 95% CI 3.157–9.456, P=0.000) were strongly predictive
of postdischarge death.
Multivariable Cox regression analysis of the all-cause survival

rate (HR 0.479, 95%CI 0.278–0.825, P=0.008) confirmed that
endovascular repair is a protective factor in long-term survival of
uTBAD patients. Visceral artery involvement and F/T lumen
ratio over 0.7 were predictive of worse results in the long-term
follow-up.
3.5. Procedural characteristics evaluation
Patients in the endovascular repair group were subdivided into 3
subgroups based on time interval between symptom onset and
intervention (acute group <2 weeks, chronic group >6 weeks,
and subacute group). Primary closure of the entry tear was
achieved in 100% of our patients. Figure 2 shows the all-cause
mortality in the 3 subgroups, with no statistically significant
difference revealed between the curves.
Table 5

Cox regression analysis predicting all-cause mortality.

Variables Univar

HR 95%

Endovascular procedure 0.399 0.241–0.6
Age (per 1-yr incremental) 1.009 0.991–1.0
Male sex 0.811 0.403–1.6
Obesity (BMI >30) 1.778 0.847–3.7
Onset of symptom
Thoracic pain Reference �
Abdominal pain 1.213 0.660–2.2
Lower-extremity pain 0.000 0.000–3.2
Dizziness 1.905 0.463–7.8
Asymptomatic 0.343 0.083–1.4

Comorbidities
Hypertension 0.711 0.426–1.1
Coronary artery disease 1.685 0.677–4.1
Diabetes 0.280 0.039–2.0
Chronic renal insufficiency 0.872 0.377–2.0
Abdominal aortic aneurysm 0.418 0.058–3.0

Smoking 0.822 0.510–1.3
ICU stay (per 1-d incremental) 0.929 0.793–1.0
In-hospital stay (per 1-d incremental) 0.978 0.961–0.9
Morphological evaluation at admission
Aortic tears 1.634 1.357
Visceral arteries involved 5.365 2.831–10
False/true ratio >0.7 4.914 3.157
Maximal aortic diameter (per 1mm incremental) 0.978 0.938–1.0

BMI=body mass index, CI= confidence interval, HR=hazard ratio, ICU= intensive care unit.
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and blood loss increased significantly in the chronic group
compared with the acute and subacute groups. In total, 96.4%
patients in the acute phase received endovascular repair via the
femoral approach compared with 79% and 77% in the subacute
and chronic groups, respectively. General rather than spinal or
local anesthesia was more frequently used in the subacute and
chronic groups. We also demonstrated that the longer major
stent-graft was applied within the first 14 days. There were no
differences in the length of ICU and in-hospital stays among the 3
groups.
Although we were unable to identify the exact cause of sudden
death due to the lack of autopsy in the medication group, most
patients presented with severe pain before death, indicating that
dissection rupture might be the cause. Increased diameter of the
patent false lumen has been demonstrated to be a significant
independent predictor of dissection rupture and aneurysmal
degeneration, with the growth rate of the chronically dissected
aorta estimated to range from 0.1 to 0.74cm per year depending
on both the initial aortic diameter and the state of
hypertension.[11–17] Rudenick et al[18] demonstrated the influence
of tear configuration on the false and true lumen hemodynamics
in the presence of an adequate outflow at the distal part of the
dissection flap, thus, validating distal outflow as a risk factor of
progressive dilation. Although lowering outflow with decreased
blood pressure may be valuable in such patients, aneurysmal
dilatation of the aorta is confirmed at follow-up in more than
20% of medically managed patients, which is consistent with our
observation (29%). The therapeutic result of endovascular repair
is similar to that of surgical obliteration of the entry tear because
iate Multivariate

CI P HR 95% CI P

60 0.000 0.479 0.278–0.825 0.008
28 0.330
30 0.556
32 0.128

�
28 0.534
42E+270 0.973
40 0.372
12 0.138

85 0.191
92 0.262
17 0.206
14 0.748
13 0.387
23 0.420
88 0.359
95 0.014 0.985 0.967–1.003 0.099

–1.968 0.000 1.131 0.911–1.404 0.264
.167 0.000 2.929 1.388–6.180 0.005
–9.456 0.000 2.485 1.624–4.849 0.015
21 0.313
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the stent-graft can eliminate the proximal tear and redirect blood

thrombosis perturbs the structural integrity and stability of the

Figure 2. Kaplan–Meier survival analysis stratified by different time interval.
The time interval does not affect long-term survival rate of these 3 subgroups
(log-rank test P=0.974).
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flow exclusively into the true lumen with diminished outflow. In
contrast to the medication group with persistent tears, only 4
patients in endovascular repair group experienced aneurysmal
dilation or dissection extension in our study.
In addition to the potential risk of false lumen dilation, tears in

the proximal descending aorta with antegrade flow through the
false lumen are more likely to be associated with chronic false
lumen patency than distal tears with retrograde flow, which is a
significant predictor of late mortality and adverse events.[19–21] In
addition, similar to the mechanism by which intraluminal
Table 6

Comparison of procedural characteristics based on time interval.

Characteristic Acute (56) S

Intervention time 103.75±62.49 16
Vessel access
Femoral 54
Retroperitoneal iliac 2
Abdominal aorta exposure 0

ASA grade
I 0
II 23
III 30
IV 3

Anesthesia
General 20
Spinal 34
Local 2

Number of stent-grafts 2.02±0.92
Major stent-graft length 148.80±41.59 13
Blood loss 127.23±94.12 25
ICU stay 1.32±2.08
In-hospital stay 18.38±13.78 2

ICU= intensive care unit.
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vessel wall, several previous studies have indicated that partial
thrombosis of the false lumen is an independent predictor of
mortality.[22] According to these findings, only complete
thrombosis of the false lumen is implicated as a potential
protective factor of long-term outcomes, and in our study,
endovascular treatment of uTBAD was also favored by the 121
cases of complete thrombosis, as compared with 36 cases in the
medication group.
The averagemaximal aortic diameter of patients enrolled in the

present study was less than 40mm, which seems to be safe
according to previous studies.[1,23–26] However, true lumen
compensation, or even collapse, was detected in the CT scans
during follow-up, resulting in a poor prognosis. These findings
led us to evaluate the role of F/T lumen ratio in ensuring end-
organ perfusion. Although there was no significant difference in
the average F/T lumen ratio between the 2 groups at the time of
admission, the direct flowwas restored in the endovascular repair
group with re-expansion of the true lumen, whereas the true
lumen was diminished in the medication group at discharge.
Multivariable Cox regression analysis demonstrated that in-
creasing F/T lumen ratio had a critical influence on the poor
prognosis of patients with uTBAD in our study.
Symptomatic end-organ ischemia has been demonstrated to

decrease the long-term prognosis of type B aortic dissection;
however, the definition is based mainly on clinical symptoms or
laboratory tests. Among the uTBAD patients in the current study,
a number of cases of true lumen compression and intimal flap
without any symptoms or positive laboratory tests were detected
at admission. Evaluation of these patients confirmed that visceral
artery involvement is detrimental to long-term survival of uTBAD
patients. Consequently, prompt endovascular repair is recom-
mended in patients with visceral artery involvement documented
by CT scans, even in the absence of ischemic symptoms at the
time of admission.
Aortic tears are another important morphological characteris-

tic of aortic dissection, with unstable patent false lumen
correlated with large proximal tears.[25,26] Therefore, we further
ubacute (40) Chronic (39) P

2.63±104.52 180.13±116.98 <0.0001
0.028

34 28
9 7
0 1

0.232
0 2
19 19
21 17
0 1

0.026
24 26
14 12
2 1

1.90± .0.90 1.95±0.89 0.816
4.43±44.95 123.77±32.53 0.012
9.75±360.29 244.10±274.89 0.020
1.18±2.26 1.33±2.08 0.932
0.03±13.48 23.87±15.21 0.175



analyzed the relationship between the number of aortic tears 5. Conclusions
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and long-term outcome. Due to closure of the proximal tear in
the endovascular repair group, the relationship was evaluated
after modification. We reviewed the database to ensure that all
the proximal tears sealed by stent-grafts in the endovascular
repair group were excluded. In contrast to previous studies,
increasing tear numbers did not affect the long-term adverse
events of uTBAD patients in terms of the potential aneurysmal
dilation according to the multivariable analysis.[27] Although
this phenomenon might be explained by the lower number of
tears in uTBAD patients than in complicated patients, we
consider this finding to be additional evidence of proximal tear
closure by stent-graft despite sustained distal retrograde
inflow.
Although there is no doubt that patients should receive

aggressive medical therapy on admission, the possibility of
additional benefits from delayed endovascular therapy remains
unclear. To clarify the appropriate time window for uTBAD, we
divided the endovascular repair group into 3 subgroups based on
the time of application.
Previous studies suggested that the reduction in the stability of

the intimal flap in the acute phase is an important determinant of
worse survival; therefore, patients should not undergo rapid
intervention, because of the weakness of the adventitia and
dissection flap and vulnerability to injury induced by stent-graft
placement.[28,29]

Other studies revealed that impeded stent-graft expansion due
to the thick and fibrotic intimal flap is detected more frequently in
the chronic phase.[28] Stenosis, tortuosity, or severe calcifications
of the iliac axis are also more common in chronic patients,
leading to a dangerous shift in the insertion point from the
common femoral artery to the common iliac artery or even the
abdominal aorta. This change is associated with an increased
reintervention rate, extended intervention time, and blood
loss.[30] In the present study, 96.4% (54/56) of cases in the
acute phase underwent endovascular repair via the common
femoral artery compared with 71.8% (28/39) in the chronic
group. Furthermore, the intervention time and blood loss were
nearly doubled in chronic patients.
Although we failed to confirm that the time interval between

symptom onset and intervention is a predictor of survival rate,
the low incidence of mortality and morbidity in uTBAD
patients may be explained by the evaluation of emergency cases
that are mainly complicated reported previously. The increas-
ing intervention time, blood loss, and unconventional insertion
point strongly indicate that the difficulty of endovascular
repair increases with time. Moreover, the F/T lumen ratio and
visceral artery involvement were demonstrated to correlate
with intimal flap mobility. Considering that these indexes were
ameliorated with aggressive stent-graft placement, performing
TEVAR within 6 weeks from symptom onset, with intimal
flap stabilization, might improve aortic remodeling and
resolution of the dissection. However, emergency endovascular
repair should be arranged to avoid the potential risk of
paraplegia.
4.1. Study limitation
Although the patient number is fairly large and follow-up period
is relatively long, this single-center, retrospective study design
poses a risk for patient selection bias. The update of both
technical expertise and stent-graft design improve during this
period, which might influence the result.
7

With the improvement of skills and equipment, endovascular
repair seems to be a better option for specific group of TBAD
patients, with better aortic remodeling. The decreasing F/T lumen
ratio and visceral artery involvement along with the classical
morphological characteristics (aortic diameter and patent false
lumen) predict worse long-term outcome of uTBAD. According-
ly, the proper therapeutic time window of endovascular repair in
uTBAD patients should be comprehensive.
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