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Abstract
Background: Acute type A aortic dissection (ATAAD) and acute type A intramural hematoma (ATAIMH) are life-threatening
diseases with high mortality. To better understand their clinical features in the Chinese population, we analyzed the data from the
first Registry of Aortic Dissection in China (Sino-RAD) to promote the understanding and management of the diseases.
Methods: All patients with ATAAD and ATAIMH enrolled in Sino-RAD from January 1, 2012 to December 31, 2016 were
involved. The data of patients’ selection, history, symptoms, management, outcomes, and postoperation complications were
analyzed in the study. The continuous variables were compared using the Student’s t test for normal distributions and the Mann-
Whitney U test for non-normal distributions. Categorical variables were compared using the Chi-square test or Fisher exact test.
Results:A total of 1582 patients with ATAAD and 130 patients with ATAIMHwere included. Themean age of all patients was 48.4
years. Patients with ATAAD were significantly younger than patients with ATAIMH (48.9 years vs. 55.6 years, P< 0.001). For the
total cohort, males were dominant, but the male ratio of patients with ATAAD was significantly higher compared to those with
ATAIMH (P= 0.01). The time range from the onset of symptom to hospitalization was 2.0 days. More patients of ATAIMH had
hypertension than that of ATAAD (82.3% vs. 67.6%, P< 0.05). Chest and back pain were the most common clinical symptoms.
Computerized tomography (CT) was the most common initial diagnostic imaging modality. 84.7% received surgical treatment and
in-hospital mortality was 5.3%. Patients with ATAAD mainly received surgical treatment (89.6%), while most patients with
ATAIMH received medical treatment (39.2%) or endovascular repair (35.4%).
Conclusions: Our study suggests that doctors should comprehensively use clinical examination and genetic background screening
for patients with ATAAD and ATAIMH and further shorten the time range from symptoms onset to intervention, achieving early
diagnosis and treatment, thereby reducing the mortality rate of patients with aortic dissection in China. We should standardize the
procedures of aortic dissection treatment and improve people’s understanding. Meanwhile, the curing and transferring efficiency
should also be improved.
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Introduction

Aortic dissection is a rare and life-threatening disease with
high mortality, of which the diagnosis and treatment face
great challenges. Acute aortic dissection (AAD) especially
needs more attention. The International Registry of Acute
Aortic Dissection (IRAD) was established in 1996, aiming
to evaluate the clinical manifestations, management, and
outcomes based on a large sample of patients in multiple
centers, so as to improve the understanding of this difficult-
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to-diagnose disease and provide new ideas for manage-
ment.[1] In China, the incidence of aortic dissection is
increasing, among which type A aortic dissection is one of
the main types with a high disability and mortality rate. To
better understand AAD in the Chinese population, the first
Registry of Aortic Dissection in China (Sino-RAD) was
established in 2011 which included 15 cardiovascular
centers. The results of our previous study demonstrated
that Chinese patients with AAD showed different
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characteristics from those inWestern countries, such as the
earlier onset of symptoms, lower proportion of hyperten-
sion, and differences in treatment strategies.[2] Although
the symptoms and signs of type A aortic dissection have
not changed significantly in the past decade, and Chinese
clinicians have made considerable progress in the diagnosis
and treatment of the disease, there is still a lack of a large
sample study of clinical characteristics for type A aortic
dissection in China.

Therefore, we evaluated the risk factors, clinical manifes-
tations, management, and in-hospital outcomes of 1712
patients with acute type A aortic dissection (ATAAD) and
acute type A intramural hematoma (ATAIMH) based on
the Sino-RAD database. We expect this analysis will
provide further insights into the clinical characteristics of
patients with ATAAD and ATAIMH in China and
promote a better understanding of the diseases.
Methods

Ethical approval

The experimental protocols were approved by the
Institutional Ethics Board and every participant provided
written informed consent.
Patient selection

All patients with ATAAD and ATAIMH enrolled into
Sino-RAD from January 1, 2012 to December 31, 2016
were analyzed. The institution and structure of Sino-RAD
have been described previously.[2] Patients were identified
prospectively or retrospectively through the retrieval of
discharge diagnosis records, surgery, and echocardiogra-
phy databases. The diagnosis was made based on history,
physical examination, imaging studies, visualization at
surgery, and/or autopsy results. Patients with aortic injury
secondary to trauma were excluded.
Data collection

The data were collected based on a standard questionnaire
developed by Sino-RAD researchers, including demograph-
ic data, history, physical examination findings, imaging
studies, management, and outcomes. The data were
collected by physicians at presentation or retrospectively
Table 1: Demographic data of ATAAD and ATAIMH.

Variables Overall (n= 1712) ATAAD (

Age (year) 48.4± 11.2 48.9
≥70 44 (2.6) 31
60–69 295 (17.2) 264
50–59 503 (29.4) 457
40–49 568 (33.2) 538
<40 302 (17.6) 292

Male 1328 (77.6) 1239
Male/female 1328/384 123

Data presented as mean± SD, n or n (%). ATAAD: Acute type A aortic d
deviation.
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and sent to the Sino-RAD Coordination Center of the
Fourth Military Medical University.
Statistical analysis

Categorical data are shown as frequency and percentage,
while continuous variables were shown as mean ± stan-
dard deviation (SD). The continuous variables were
compared using the Student’s t test for normal distribu-
tions and the Mann-Whitney U test for non-normal
distributions. Categorical variables were compared using
the chi-square test or Fisher exact test, as appropriate. The
data were analyzed using SPSS 22.0 (IBM Corporation,
Armonk, NY, USA). All P values are two-sided, and
P< 0.05 was considered statistically significant.
Results

Demographic data

Overall, 1712 patients were enrolled in this study, of which
1582 patients were ATAAD and 130 patients were
ATAIMH [Table 1]. The mean age of all patients was
48.4 years. Patients with ATAAD were significantly
younger than patients with ATAIMH (48.9 ± 11.1 years
vs. 55.6± 11.0 years, P< 0.001). For the whole cohort,
males are dominant, but the rate of male patients with
ATAAD was significantly higher compared to that of
patients with ATAIMH (78.3% vs. 68.5%, P= 0.01).
Patient history

The time from the onset of symptom to hospitalization was
2.0 days (0.8–8.0) [Tables 2–4]. Marfan syndrome was
present in 6.0% of all patients; however, none of Marfan
syndrome was detected in ATAIMH patients. A history of
hypertension was elicited in 68.7% of all patients. The
proportion of hypertension was significantly higher in
patients with ATAIMH than in patients with ATAAD
(82.3% vs. 67.6%, P< 0.05). For the whole cohort, about
44.8% of hypertension patients did not receive any drugs
and 38.9% had poor control with drugs. A history of
cardiovascular surgery was present in 37 patients (2.2%),
including 2 congenital heart diseases, 14 aortic surgery, 20
valve surgery, and 1 coronary artery bypass graft (CABG)
surgery. The number of patients with a history of smoking
n= 1582) ATAIMH (n= 130) P

± 11.1 55.6± 11.0 <0.001
(2.0) 13 (10.0)
(16.7) 31 (23.8)
(28.9) 46 (35.4)
(34.0) 30 (23.1)
(18.5) 10 (7.7)
(78.3) 89 (68.5) 0.01
9/343 89/41

issection; ATAIMH: acute type A intramural hematoma; SD: Standard
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Table 2: Patient history of ATAAD and ATAIMH.

Variables Overall (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

Time from onset to hospitalization (days) 2.0 (0.8–8.0) 2.0 (0.8–9.0) 1.1 (1.0–4.0) 0.260
Marfan syndrome 102 (6.0) 102 (6.4) 0 0.003
Hypertension 1176 (68.7) 1069 (67.6) 107 (82.3) <0.001
Without any drugs 527/1176 (44.8) 498/1069 (46.6) 29/107 (27.1) <0.001
Poor control with drugs 457/1176 (38.9) 411/1069 (38.4) 46/107 (43.0) 0.360
Well control with drugs 192/1176 (16.3) 160/1069 (15.0) 32/107 (29.9) <0.001

Prior aortic dissection 45/1710 (2.6) 41/1580 (2.6) 4 (3.1) 0.770
Prior cardiovascular surgery 37/1703 (2.2) 37/1574 (2.4) 0/129 (0) 0.110
Congenital heart disease surgery 2 (5.4) 2 (5.4) 0
Aortic surgery 14 (37.8) 14 (37.8) 0
Valve surgery 20 (54.1) 20 (54.1) 0
CABG surgery 1 (2.7) 1 (2.7) 0

Smoking 729 (42.6) 675 (42.7) 54 (41.5) 0.840
Drinking 268 (15.7) 248 (15.7) 20 (15.4) 0.930
Trauma 3 3 0 (0) 1.000
Traffic accident 3 3 0 (0) 1.000

Data presented as median (interquartile range) or n (%). ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma; CABG:
Coronary artery bypass grafting.

Table 3: Time from onset to admission of ATAAD and ATAIMH.

Variables Total (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

<8 h 140 (8.2) 135 (8.5) 5 (3.8) 0.049
8–24 h 594 (34.7) 534 (33.8) 60 (46.2) 0.004
24–48 h 215 (12.5) 193 (12.2) 22 (16.9) 0.118
>48 h 763 (44.6) 720 (45.5) 43 (33.1) 0.006

Data presented as n (%); ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma.

Table 4: Time from admission to operation of ATAAD and ATAIMH.

Variables Total (n= 1450) ATAAD (n= 1417) ATAIMH (n= 33) P

<8 h 938 (64.7) 923 (65.1) 15 (45.5) 0.020
8–24 h 369 (25.4) 361 (25.5) 8 (24.2) 0.870
>24 h 143 (9.9) 133 (9.4) 10 (30.3) 0.001

Data presented as n (%); ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma.
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and drinking in the entire cohort was 729 (42.6%) and 268
(15.7%), respectively. Only 8.2%of patients were admitted
into the hospital in <8 h, while about half (44.6%) of the
patients admitted in >48 h. 64.7% of patients received
surgical operation in <8 h from admission to operation.
Presenting symptoms and physical examination

Severe pain was the most common presenting symptom
(92.3%) [Table 5]. The majority of patients complained of
back pain (79.3%). About 30.2% of patients complained
of chest pain. Some patients did not complain of any pain
because they came unconsciously.
Initial modality and electrocardiographic findings

Computerized tomography (CT)was themost common initial
diagnostic imagingmodality to identify patients (92.8%)with
ATAAD or ATAIMH [Table 6]. The results of electrocardio-
929
gram found that 44.2%, 1.4%, and 0.9% of patients had
myocardial ischemia, myocardial infarction, and atrial
fibrillation, respectively. And the incidence of myocardial
ischemia in patientswithATAADwas significantly lower than
in patients with ATAIMH (42.7% vs. 61.8%, P< 0.001).
In-hospital management and outcomes

In the whole cohort, 1450 patients (84.7%) received
surgical treatment, and the remaining patients received
medical treatment, endovascular repair, and hybrid
procedures [Table 7]. There is a significant difference in
definitive management between ATAAD and ATAIMH
groups (P< 0.001). Among them, patients with ATAAD
mainly received surgical treatment (89.6%), while most
patients with ATAIMH received medical treatment
(39.2%) or endovascular repair (35.4%). In-hospital
survival of the whole cohort was 94.7%. And the mortality
of patients with ATAAD and ATAIMH did not show
statistical differences.
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Table 7: In-hospital management and outcomes of ATAAD and ATAIMH.

Variables Overall (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

Definitive management <0.001
Medical treatment 175 (10.2) 124 (7.8) 51 (39.2)
Surgery 1450 (84.7) 1417 (89.6) 33 (25.4)
Ascending aorta cannulation 146 (10.1) 141 (10.0) 5 (15.2) 0.370
Innominate aorta cannulation 69 (4.8) 68 (4.8) 1 (3.0) 1.000
Axillary aorta cannulation 983 (67.8) 965 (68.1) 18 (54.5) 0.090
Femoral aorta cannulation 815 (56.2) 797 (56.2) 18 (54.5) 0.850
Previous artificial blood vessel cannulation 48 (3.3) 47 (3.3) 1 (3.0) 1.000
Minimum nasopharyngeal temperature (°C) 20.8± 3.1 20.7± 3.1 22.4± 2.6 0.007
Minimum rectal temperature (°C) 23.0± 2.8 23.0± 2.8 23.7± 2.4 0.370
Bentall operation 623 (43.0) 611 (43.1) 12 (36.4) 0.440
Ascending aorta replacement 695 (47.9) 679 (47.9) 17 (51.5) 0.950
Semi-aortic arch replacement 81 (5.6) 80 (5.6) 1 (3.0) 1.000
Total aortic arch replacement 1125 (77.6) 1101 (77.7) 24 (72.7) 0.500
Elephant trunk stenting 1045 (72.1) 1063 (75.0) 21 (63.6) 0.190

Endovascular treatment 68 (4.7) 22 (1.6) 46 (35.4)
Hybrid treatment 19 (1.3) 19 (1.3) 0 (0)

In-hospital survival 1621 (94.7) 1495 (94.5) 126 (96.9) 0.240

Data presented as n (%) andmean± SD. ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma; SD: Standard deviation.

Table 5: Presenting symptoms and physical examination of ATAAD and ATAIMH.

Variables Overall (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

Presenting symptoms
Any pain reported 1568/1698 (92.3)

∗
1448/1568 (92.3)

∗
120 (92.3) 0.99

Chest pain 473 (30.2) 458 (31.6) 15 (11.5)
Back pain 1244 (79.3) 1133 (78.2) 111 (85.4)
Abdominal pain 204 (13.0) 200 (13.8) 4 (3.1)
Head and neck pain 35 (2.2) 35 (2.4) 0 (0)
Limb pain 38 (2.4) 38 (2.6) 0 (0)

Syncope 61 (3.6) 56 (3.5) 5 (3.8) 0.81
Congestive heart failure 6 (0.4) 5 (0.3) 1 (0.8) 0.38

Data presented as n (%). ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma.
∗
Not all patients came to hospital

consciously which would result in chief complaint missing.

Table 6: Initial modality and electrocardiographic findings of ATAAD and ATAIMH.

Variables Overall (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

Initial modality
X-ray 3/1698 (0.2) 3/1569 (0.2) 0/129 (0) 1.000
Echocardiography 80/1698 (4.7) 76/1569 (4.8) 4/129 (3.1) 0.370
CT 1575/1698 (92.8) 1451/1569 (92.5) 124/129 (96.1) 0.130
MRI 9/1698 (0.5) 9/1569 (0.6) 0/129 (0) 1.000
Aortography 31/1698 (1.8) 30/1569 (1.9) 1/129 (0.8) 0.720

Electrocardiography
No abnormalities 808/1512 (53.4) 761/1389 (54.8) 47/123 (38.2) <0.001
Myocardial ischemia 669/1512 (44.2) 593/1389 (42.7) 76/123 (61.8) <0.001
Myocardial infarction 21/1512 (1.4) 21/1389 (1.5) 0/123 (0) 0.410
Atrial fibrillation 14/1512 (0.9) 14/1389 (1.0) 0/123 (0) 0.620

Data presented as n (%). ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma; CT: Computed tomography; MRI:
Magnetic resonance imaging.
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Postoperation complications
In the entire cohort, 11.7% of patients had cardiovascular
complications of which 6.5% of patients was hemorrhage
[Table 8]. 22.7% of patients had respiratory complications
930
of which 12.1%of patients were pulmonary inflammation.
10.5% patients had neurological dysfunction including
2.5% temporary neurological dysfunction (TND) and
8.1% permanent neurological dysfunction (PND), and
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Table 8: Postoperation complications of ATAAD and ATAIMH.

Variables Total (n= 1712) ATAAD (n= 1582) ATAIMH (n= 130) P

Cardiovascular complications 201 (11.7) 200 (12.6) 1 (0.8) <0.001
Hemorrhage 112 (6.5) 111 (7.0) 1 (0.8) 0.006
Heart arrest 34 (2.0) 34 (2.1) 0 0.110
Cardiac tamponade 7 (0.4) 7 (0.4) 0 1.000
Lower cardiac output symptom 19 (1.1) 19 (1.2) 0 0.390
Malignant arrhythmia 29 (1.7) 29 (1.8) 0 0.160

Respiratory complications 389 (22.7) 385 (24.3) 4 (3.1) <0.001
Acute respiratory insufficiency 96 (5.6) 96 (6.1) 0 0.004
Pulmonary inflammation 207 (12.1) 203 (12.8) 4 (3.1) 0.001
Pleural effusion 86 (5.0) 85 (5.4) 1 (0.8) 0.020

Neurologic dysfunction 180 (10.5) 179 (11.3) 1 (0.8) <0.001
Temporary 42 (2.5) 41 (2.6) 1 (0.8) 0.370
Permanent 138 (8.1) 138 (8.7) 0 <0.001

Renal insufficiency 205 (12.0) 203 (12.8) 2 (1.5) <0.001
Dialysis 114 (6.7) 114 (7.2) 0 0.002
Without dialysis 91 (5.3) 89 (5.6) 2 (1.5) 0.046

Hepatic insufficiency 107 (6.3) 106 (6.7) 1 (0.8) 0.010
Digestive complications 35 (2.0) 35 (2.2) 0 0.110
Secondary thoracotomy 45 (2.6) 45 (2.8) 0 0.045

Data presented as n (%). ATAAD: Acute type A aortic dissection; ATAIMH: acute type A intramural hematoma.
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12.0% patients had renal insufficiency of which 6.7%
patients received dialysis. The ATAAD patients had more
cardiovascular complications, respiratory complications,
neurologic dysfunction, and renal insufficiency than that of
ATAIMH.
Discussion

ATAAD and ATAIMH are life-threatening conditions
associated with high mortality due to potentially fatal
complications that require timely emergency operations. If
untreated, ATAAD has a mortality of 33% within the first
24 h and rises to 50% by the first 48 h.[3] Despite the
continuous improvement in diagnostic techniques and
management strategies, mortality is very high, which may
be related to the complex clinical features of the diseases.[4]

As a global database, the IRAD which was established in
1996 has made great contributions to understand and
improve the prognosis of the diseases for clinicians.[5]

Another representative international database of AAD is
the German Registry for Acute Aortic Dissection Type A
(GERAADA). However, most patients included in IRAD
or GERAADA are from developed countries which could
not reflect the actual situation of AD in China. In 2011, the
establishment of Sino-RAD was led by the Department of
Cardiovascular Surgery, Xijing Hospital of the Fourth
Military Medical University. Through the study based on
Sino-RAD, we can more specifically assess the epidemio-
logical characteristics, risk factors, and clinical outcomes
of AD in China. Meanwhile, the establishment of Sino-
RAD can provide a basis to develop solutions to prevent
and treat AD according to the Chinese actual situation and
lay a foundation for better clinical research and promotion
of new technologies related to AAD. However, there is still
a lack of study on ATAAD and ATAIMH in China. Thus,
we analyzed the clinical features of ATAAD and ATAIMH
931
in China based on the Sino-RAD database. As a result, we
found that Chinese patients with ATAAD and ATAIMH
showed the following properties.

The surgical operation treatment is still a first-selected way
to treat ATAAD and ATAIMH patients. The purpose of
surgery is to prevent rupture (which would result in the
patient’s death), to re-establish anatomical flow in
potentially ischemic areas (when there is a threat of
ischemia in any territory, surgery is essential in both
proximal and distal dissection), and to correct any aortic
regurgitation. This means that in ATAAD patients, the
indication is usually for immediate surgery, to save the
patient’s life rather than to cure the disease. However, it
should also be borne in mind that in the great majority of
cases diagnosis takes place in hospitals or health centers
with no direct access to surgery. It will take some time for
the patients to get to the hospital (the time ranges from a
few hours to some days) that has the ability to conduct the
operation. The aim before operation is to minimize the risk
of the dissection spreading or the aorta rupturing by
controlling the determining factors of hypertension and left
ventricular ejection wave amplitude (dp/dt max). Even so,
surgery may be contraindicated (or at least not indicated)
in cases of very advanced age (patients aged over 80 and in
very poor health), associated severe and incurable or
terminal disease, or profound neurological damage related
to the dissection. However, from our study, we found out
only 140 out of 1712went to the cardiovascular center in 8
h. Total of 763 out of 1712 were admitted after 48 h. It
means that there may exist many patients that have the
rupture of AD. The reasons may lie in the weak public
health network. The more time wasted before hospitaliza-
tion, the more patients will die.

Hypertension is one of the independent risk factors for
aortic dissection.[6] It is considered to be associated with
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AAD, and a history of hypertension may be the most
common predisposing factor for AAD. However, our
previous study found that the incidence in Sino-RAD was
significantly lower than that in IRAD (51.4% vs. 67.0%),
and this phenomenon might be related to underreporting.
The incidence of hypertension in patients with ATAAD
was 67.6% in this larger sample size study. The change in
detection rate of hypertension indicates that health
awareness and routine physical examinations are gradual-
ly improving in China. Moreover, the incidence of
hypertension in the ATAIMH group was significantly
higher than that in the ATAAD group, which supports the
view that blood pressure control is also critical for the
presenting ATAIMH.[7] The number of hypertensive
patients in China has reached 245 million. The results
of our study suggest that blood pressure monitoring and
ultrasound screening should be used for these patients to
achieve early detection and intervention. On the other
hand, poor control of blood pressure in ATAAD and
ATAIMH patients with hypertension will result in the
progress of the disease, even rupture of the dissection. For
the prevention and treatment of AD in China, to improve
people’s knowledge of hypertension and standardize the
drug treatment in patients’ hypertension is necessary.

Marfan syndrome, an autosomal-dominant disorder with
variable penetrance based on fibrillin-1 gene mutation, is
an important causative factor for ATAAD in younger
patients.[8,9] Notably, the data from Sino-RAD and IRAD
showed that the incidence of Marfan syndrome in ATAAD
patients was 6.4% and 4.5%, respectively, which reminds
us that genetic background interpretation may be essential
for these patients in China. De Beaufort et al[10] found that
an estimated 5-year survival rate of 80.1% and an
estimated re-intervention rate of 55.3% in patients with
Marfan syndrome. Such a high rate of re-interventions
highlights the need for careful surveillance and treatment
for patients with Marfan syndrome surviving the acute
phase of aortic dissection. In addition, the incidence of
Marfan syndrome in the ATAIMH group was 0, and
Matsushita et al[11] support our results. Further clinical
and genetic analyses are necessary for this phenomenon.
Since aortic dissection occurs on average 20 years earlier in
patients with MFS compared with peers without MFS,
ongoing postoperative follow-up and timely, well-planned
re-interventions when needed are essential to achieve better
life expectancy. The younger onset of AD in Marfan
Syndrome reminds us that we should pay more attention to
diagnosis and screening of pathogenic genes and more
efforts should be made.

Most patients with ATAAD and ATAIMH had multiple
imaging studies performed. CT is widely used as the
imaging modality of the first choice for the assessment of
AD and IMH and can be used even in clinically unstable
patients, whichwas consistentwith results of the IRAD.[12]

For high-risk populations suspected of suffering from AD,
such as patients with hypertension andMarfan syndrome,
CT should be used to determine the morphological
changes of the aorta under the premise of not exceeding
the radiation dose. CT is also the first recommended check
for patients who come to the hospital with symptoms
onset.
932
Low incidence of chest pain and a high incidence of back
pain exists in Sino-RAD. In China, the most common
symptom at the presentation of ATAAD and ATIMH is a
sudden onset of severe back pain rather than chest pain.
However, in IRAD, themost common presenting symptom
was the abrupt onset of pain described as “severe” or the
“worst ever” (93%), sharp (64.4%), and frequently
localized to the chest (83%).[13]

The patients with ATAAD and ATAIMH showed no
significant difference in symptoms, physical, and imaging
examinations. However, there are differences in manage-
ment. For ATAAD, surgery is still the main choice
(89.6%), which is similar to the results of IRAD.[13] In
fact, the rate of emergency surgery for aortic dissection in
China has increased significantly in the past decades. Our
data demonstrated that the median time from the onset of
symptoms to hospitalization for patients with ATAAD is
only 2 days, and many large-scale cardiovascular centers
have established the Green Channel from the emergency
room to the operation room, which further improved the
prognosis of patients with ATAAD in China. However,
most of the patients in the ATAIMH group received
medical treatment (39.2%), which was supported by some
studies in Eastern countries. They thought that ATAIMH
is a relatively benign pathological process and therefore
conservative treatments are more recommended.[14-16]

However, it is recommended that ATAIMH should be
treated identically to ATAAD in most Western institu-
tions.[17,18] There is a difference in the choice of therapeutic
strategies between Sino-RAD and IRAD. At the same time,
in Sino-RAD endovascular treatment was performed for
the ATAAD patients with rupture located distal to the left
subclavian artery involving the ascending aorta retro-
gradely. According to the report by IRAD in 2004, there
was no ATAAD patient who received endovascular
treatment.[2]

Both TND and PND are the major neurological
complications associated with surgical repair.[19] In our
study, 138 (8.7%) patients with ATAAD had PND
postoperatively among 1582 patients. The overall inci-
dence of reported postoperative neurologic injury ranges
from 2.9% up to 34.2% and varies from peripheral
neuropathy to stroke or spinal cord injury and stroke
appears to be the most common perioperative neurologic
deficits.[20,21] In addition to procedure-related risk factors,
negative neurological outcomes are often related to the
preoperative condition of cerebral mal-perfusion of the
patient,[22-24] which suggests that the monitoring and
maintenance of cerebral perfusion are of great significance
to the prognosis of ATAAD.

Finally, the choice of optimal surgical approach depends
on the range of the dissection, especially the extent of the
distal aortic repair. From Sino-RAD, total aortic arch
replacement with elephant trunk stenting is the most used.
There is a significant difference in in-hospital mortality
between Sino-RAD and IRAD. Sino-RAD data demon-
strated a significantly higher in-hospital survival rate,
which is consistent with our previous study.[2] The possible
explanation is selection bias because Sino-RAD mainly
included large-scale cardiovascular centers and medical
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resources are unevenly distributed in different areas. In
addition, patients who died at the transferring facility and
in the emergency room are not included in Sino-RAD. The
in-hospital mortality between the ATAAD and ATAIMH
groups showed no significant difference, which is sup-
ported by some studies.[25,26]

However, the study still has some limitations. First, there
are many potentially high-risk patients who are not
reflected in Sino-RAD, such as those with hypertension and
Marfan syndrome, due to the limitations of economic level,
health awareness, and testing tools. Second, since autopsy
has not been widely promoted in China, many patients
who died of ADwere not included in this study, whichmay
also contribute to the higher survival rate presented in the
results. Finally, because of the short period since the
establishment of Sino-RAD, there is not enough follow-up
data to analyze the long-term survival rate of patients
undergoing different treatments.

In conclusion, based on the Sino-RAD database, we
analyzed the clinical profile and outcomes of ATAAD and
ATAIMH from January 2012 to December 2016. The
retrospective study suggests that doctors should compre-
hensively use clinical examination and genetic back-
ground screening for patients with ATAAD and
ATAIMH and further shorten the time from symptoms
onset to intervention, achieving early diagnosis and
treatment, thereby reducing the mortality rate of AD
patients in China. We should standardize procedures of
AD treatment and improve people’s understanding.
Meanwhile, the curing and transferring efficiency should
also be improved.
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