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Background. In 2011, the Japanese Registry of Acute
Aortic Dissection (JRAD) was started in accordance with
the model of the International Registration of Acute
Aortic Dissection. The aim of this study was to report
actual clinical early and midterm outcomes of treatment
for acute type A aortic dissection in Japan.

Methods. Between 2011 and 2016, 1217 patients (67.9
years-old, 584 male, 241 >80 years old) who had acute type
A aortic dissection within 14 days after the onset of
symptoms were enrolled.

Results. Among 75% patients managed surgically, 68%
underwent surgical procedure with cardiopulmonary
bypass. Surgery was not indicated in 25% patients.
Overall, 12% died in the hospital, 10.8% after surgical
treatment and 16.6% after medical treatment. Multivari-
able analysis of in-hospital mortality revealed the
following risk factors: age older than 80 years (odds ratio,
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2.37; P < .01); shock vital status on arrival (odds ratio, 1.89;
P [ .01); disturbance of consciousness, including coma
(odds ratio, 3.32; P < .01); and cardiac arrest, for which
resuscitation was needed on arrival (odds ratio, 4.86; P < .01).
Conclusions. JRAD data revealed the actual clinical

setting for the treatment of acute type A dissection in
Japan. Early surgical results were favorable, with a low
in-hospital morality rate, and midterm outcomes in
selected medically treated patients were equivalent. Pre-
operative severe conditions, including shock, need for
preoperative cardiopulmonary resuscitation, and distur-
bance of consciousness, as well as advanced age, were
risk factors for in-hospital mortality even though the
referral interval was brief.

(Ann Thorac Surg 2020;110:790-8)
� 2020 by The Society of Thoracic Surgeons
ince the establishment of the International Registry of
1
SAcute Aortic Dissection (IRAD) in 2000, many

informative articles have been published on aortic
dissection.2-7 Advances in surgical strategies for treating
acute type A aortic dissection (AAAD) have produced
dramatic improvements in outcomes in the past 2
decades.8
We established the Japan Registry of All Aortic Disease
(JROAD) database, which enrolled more than 30,000 pa-
tients, to investigate the quality index on the treatment for
aortic dissection in Japan. Indeed, each hospital was
evaluated and assigned to a grade using the quality index
(high, intermediate, and low).9 In 2011, a subgroup anal-
ysis of the JROAD, the Japanese Registry of Acute Aortic
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version of this article [http://doi.org/10.1016/
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Dissection (JRAD), was started in accordance with the
model of IRAD in only 16 high–management quality
institutions.

Whereas the rate of in-hospital mortality reported by
IRAD is 24.4% to 29.5%,3,4 lower rates were reported by
Japanese annual reports (approximately 11% to 12%).10

The aims of this study were to report actual clinical
early and midterm outcomes of treatment for AAAD in
Japan and to investigate characteristic and compatible
findings rather than Western countries.
Table 1. Demographics and Histories of 1217 Patients With
Acute Type A Aortic Dissection

Category No. of Patients, N ¼ 1217a

Demographics
Age, y (mean � SD) 67.9 � 13.1

Age �80 y 241 (19.8)
Male sex 584 (47.9)
Referred from primary site to

JRAD center
827 (68.0)

With contrast-enhanced CT
data from referral hospital.

645 (53.0)

Median length of time from
onset of symptoms to arrival
at JRAD centers (min)

199 (range, 0 to 17,520)

Patient history
Hypertension 769 (63.1)
Hyperlipidemia 170 (14.0)
Known aortic aneurysm 66 (5.4)
Prior aortic dissection 34 (2.8)
Diabetes mellitus 64 (5.3)
Chronic occlusive pulmonary

disease
29 (2.3)

Chronic renal failure/undergoing
hemodialysis

51 (4.2)/21 (1.7)

Ischemic heart disease 83 (6.8)
Bicuspid aortic valve 7 (0.6)
Cerebrovascular disease 104 (8.5)
Connective tissue disease 27 (2.2)

Marfan syndrome 24 (2.0)
Loeys-Dietz syndrome 3 (0.2)

Prior cardiac surgery 197 (16.3)
Cause of iatrogenic complications 9 (0.7)
Catheterization or PTCA 7 (0.5)
Cardiac surgery 2 (0.2)

aValues are n (%) unless otherwise indicated.

CT, computed tomographic; JRAD, Japanese Registry of Acute Aortic
Dissection; PTCA, percutaneous transluminal coronary angioplasty.
Patients and Methods

Institutions
A total of 16 referral centers all over Japan participate in
the JRAD. All patients who had acute aortic dissection
within 14 days after the onset of symptoms, beginning in
January 2011, were enrolled in this study. Patients were
identified for the study on the basis of presentation at 1 of
the referral centers or through a search of hospital re-
cords and a database of surgical treatment and echocar-
diography, laboratory studies, and computed
tomography. The diagnosis was made on the basis of
history, imaging study findings, visualization at surgery,
or postmortem examination.

Patients and Data Collection
Between 2011 and 2016, 1805 patients who had acute
aortic dissection, including type A (n ¼ 1217) and type B
(n ¼ 588), within 14 days after the onset of symptoms
were registered in JRAD database. Of these patients, 1217
with AAAD were enrolled in this study. Physicians filled
out a questionnaire concerning 162 major variables (1522
items) with standard definitions, including de-
mographics, history, physical findings, management,
imaging studies, and outcomes. These data were collected
at each patient’s presentation or obtained through phy-
sicians’ review of hospital records and were forwarded to
the JRAD coordinating center at the National Cerebral
and Cardiovascular Center, Suita, Japan.

This retrospective observational study was approved by
the Institutional Review Board of the National Cerebral
and Cardiovascular Center (M22-052-9) and each
institution.

Definitions
Inoperable status was defined as a patient’s status that
emergency surgery was not indicated for the patient with
double-barrel type–dissection and a patent false lumen
given the presence of conditions such as preoperative
cardiopulmonary resuscitation, deep coma, and advanced
age (>80 years old) with severe comorbidities.

Data Analysis
All statistical analyses were performed with JMP 13 soft-
ware applications (SAS Institute Inc, Cary, NC). Nominal
variables were evaluated with the Fisher exact test,
whereas continuous variables were analyzed with the t
test or the Mann-Whitney U test as appropriate. The
Downloaded for Anonymous User (n/a) at National Cerebral and
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logistic regression model was applied for multivariable
analysis of in-hospital mortality. The Kaplan-Meier
method and log-rank test were applied for patient sur-
vival. Statistical significance was represented by P <.05.
Results

Demographics and History
As of January 2011, 1217 patients with AAAD had been
enrolled in this study (Table 1). The mean age of all pa-
tients was 67.9 years, and 584 (47.9%) of the patients were
male. A total of 241 patients (19.8%) were 80 years old or
older. A total of 827 patients (68.0%) initially presented to
outside hospitals and were referred to JRAD centers for
continued management. Of the patients referred to JRAD
centers, 645 (53.0% of all patients) had received a defini-
tive diagnosis established by contrast medium–enhanced
computed tomographic angiography.
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.



Figure 1. (A) Patient distribution
for interval from onset to arrival at
Japanese Registry of Acute Aortic
Dissection (JRAD) centers. (B)
Patient distribution for the interval
from symptom onset to arrival at
JRAD centers divided into trans-
portation form.
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The median referral interval from onset of symptoms to
arrival at JRAD centers was 199 minutes (range, 0 to
17,520 minutes). The distribution of patients’ times from
onset to arrival to JRAD centers by hour is shown in
Figure 1. Sixty-seven percent of all patients went to JRAD
centers directly or were transported from hospitals within
6 hours from the onset of symptoms. Almost all patients
transferred to JRAD hospitals (81.1%) arrived within 2
hours. A history of hypertension was elicited in 63.1% of
patients, and Marfan syndrome was present in 2.2%.

Presenting Symptoms and Physical Examination
Severe pain was the most common presenting symptom
(Table 2). Chest pain was most common (59.1%), followed
by back pain (37.6%), even with type A dissection.
Abdominal pain and lumber pain were the presenting
symptoms in 5.5% and 3.5% of patients, respectively.

A total of 413 (33.9%) patients with AAAD had an
initial systolic blood pressure lower than 100 mm Hg.
Of those patients, 199 (16.3% of the total) presented in
Downloaded for Anonymous User (n/a) at National Cerebral and
January 11, 2022. For personal use only. No other uses without pe
shock or with cardiac tamponade (systolic pressure
lower than 80 mm Hg).
Neurologic deficits, including both permanent and

temporary deficits, were observed in 10.0% patients.

Diagnostic Imaging
Chest roentgenograms were used to evaluate 920 patients
(75.6%), and the most common finding was a widened
mediastinum in 561 (61.0%) (Table 3). Electrocardiog-
raphy was used to assess 1124 patients (92.3%) and
showed no abnormality in 833 (74.1%) of them.
Diagnostic modalities included computed tomography

and transesophageal or transthoracic echocardiography
but not magnetic resonance imaging. On average, 2.67
modalities per patient were used in emergency situations.

Management
Of all patients with AAAD, 916 (75.2%) were managed
surgically. Of these patients, 823 (67.6% of all patients)
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.



Table 2. Presenting Symptoms and Physical Examination
Findings in 1217 Patients With Acute Type A Aortic Dissection

Category No. of Patients (%)

Presenting symptoms
Pain reported

Chest pain 720 (59.1)
Back pain 457 (37.6)
Abdominal pain 66 (5.5)
Lumber pain 43 (3.5)
Upper limb pain 11 (0.8)
Lower limb pain 33 (2.7)

Syncope 47 (3.8)
Loss of consciousness 160 (13.1)

Physical examination findings
Hemodynamics

Hypertensive (SBP > 140 mm Hg) 175 (14.3)
Normotensive (SBP 100 to 140 mm Hg) 575 (47.1)
Hypotensive (SBP � 100 mm Hg) 413 (33.9)
Shock or tamponade (SBP � 80 mm
Hg)

199 (16.3)

Cardiac arrest, resuscitation needed 39 (3.2)
Not documented 54 (4.4)

Neurologic deficit
Brain 122 (10)

Persistent 40 (3.3)
Temporary 82 (6.7)

Spinal 6 (0.5)
Complete 0
Incomplete 6 (0.5)

SBP, systolic blood pressure.

Table 3. Initial Diagnostic Imaging Results for 1217 Patients
With Acute Type A Aortic Dissection

Category
No. of Patients

(%)

Radiographic findings (n ¼ 920) 920 (100)
No abnormalities noted 113 (12.3)
Widened mediastinum 561 (61.0)
Abnormal aortic contour 156 (17.0)
CTR >50% 574 (62.4)
Displacement or calcification of aorta 25 (2.7)
Pleural effusion 45 (5.4)

Electrocardiographic diagnosis (n ¼ 1124) 1124 (100)
No abnormality noted 833 (74.1)
Any arrhythmia was noted 145 (12.9)
ST-segment change 198 (17.6)

Diagnostic modality (N ¼ 1217)
Computed tomography (taken by referral

hospital or JRAD hospital)
1174 (96.5)

Echocardiography (TEE and TTE) 1037 (85.2)
TEE 167 (13.7)
TTE 992 (81.5)

Magnetic resonance imaging 0
Diagnostic modalities used per patient 2.67

CTR, cardiothoracic ratio; JRAD, Japanese Registry of Acute Aortic
Dissection; TEE, transesophageal echocardiography; TTE, transthoracic
echocardiography.
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underwent surgery with cardiopulmonary bypass
(Table 4).

Surgical procedures for the remaining 93 patients were
miscellaneous, including extraanatomic arterial bypass to
resolve the malperfusion syndrome or pericardial
drainage for cardiac tamponade. In patients who under-
went cardiopulmonary bypass, optimal surgical proced-
ures were selected according to each institutional policy.
Methods of cerebral protection were mainly divided into
2 strategies: isolated retrograde cerebral perfusion in
8.8% and isolated or combined antegrade selective cere-
bral perfusion in 90.6%. Isolated deep hypothermic cir-
culatory arrest was selected only in 5 cases.

Aortic arch surgery was indicated for 43.5% of patients
(partial arch replacement in 12.7% and total arch
replacement in 30.8%). Concomitant procedures,
including coronary artery bypass grafting, aortic valve
replacement, and extraanatomic bypass, were carried out
in a limited number of patients (5.5%, 2.1%, and 3.0%,
respectively).

Surgery was not indicated in 301 patients (24.8%) (Ta-
ble 5). In 123 patients (40.8%), indications for medical
treatment were not documented, but 49 patients (16.3%)
had inoperable conditions, 14 (4.7%) were of advanced
age, 18 (6.0%) had comorbidities, and some patients
refused treatment. In 129 other patients (42.8%),
Downloaded for Anonymous User (n/a) at National Cerebral and
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extremely stable condition, thrombosed false lumen with
an ulcer-like projection, limited patency of a false lumen
around the entry tear, and a completely thrombosed false
lumen at the ascending aorta were reported.
The median length of hospital stay among surviving

patients after both medical therapy and surgical treat-
ment was 26 days (range, 1 to 492 days).

Early Outcomes
Overall, 141 patients (11.6%) died in the hospital: 10.8%
after surgical treatment and 16.6% after medical treat-
ment. The leading cause of death in surgically treated
patients was the cerebral, including hypoxic encepha-
lopathy and cerebral bleeding (Table 6). In contrast, in
medically treated patients, bleeding from aortic rupture
or redissection was the leading cause. In-hospital mor-
tality did not differ significantly among JRAD hospitals.
The relationship between in-hospital mortality and the

interval from symptom onset to arrival at JRAD centers
(Figure 2) revealed that in patients who were transferred
within 150 minutes, in-hospital mortality was higher than
in patients who arrived at JRAD centers later than 150
minutes after symptom onset (16% vs 8.8%; P < .01).
The univariable and multivariable analyses of putative

risk factors for in-hospital mortality (Table 7) revealed
that age 80 years or older (odds ratio [OR], 2.37; P < .01],
shock vital status on arrival (OR, 1.89; P ¼ .01), distur-
bance of consciousness including coma (OR, 3.32; P < .01),
and cardiac arrest for which resuscitation was needed on
arrival (OR, 4.86; P < .01) were the risk factors by logistic
regression multivariate analysis.
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.



Table 4. Operative Procedures Using Cardiopulmonary
Bypass and Variables

Procedure
No. of patients,

N ¼ 823a

Graft replacement
Root (with or without ascending aorta) 63 (7.7)
Ascending aorta or hemiarch 422 (53.7)
Partial arch 103 (12.5)
Total arch 254 (30.8)

Concomitant procedures
CABG 45 (5.5)
AVR 17 (2.1)
EAB to limb 25 (3.0)

Operative variables
Operation time (mean � SD) (min) 407 � 165
Cardiopulmonary bypass time

(mean � SD) (min)
218 � 102

Heart ischemic time (mean � SD) (min) 149 � 129
Selective cerebral perfusion time

(mean � SD) (min)
98 � 67

Lower body circulatory arrest time
(mean � SD) (min)

57 � 35

Lowest core temperature (mean � SD) (�C) 24.3 � 3.1
Cerebral protection

Isolated deep hypothermic circulatory arrest 5 (0.06)
Isolated retrograde cerebral perfusion 72 (8.8)
Isolated antegrade selective cerebral perfusion 631 (76.7)
Combined cerebral perfusion (ASCP, RCP) 115 (14.0)

Lowest core temperature (mean � SD) (�C) 24.3 � 3.1

aValues are n (%) unless otherwise indicated.

ASCP, antegrade selective cerebral perfusion; AVR, aortic valve replace-
ment; CABG, coronary artery bypass grafting; EAB, extraanatomic bypass;
RCP, retrograde cerebral perfusion.

Table 5. Patient Demographics in Medically Treated Group

Category
No. of Patients,

N ¼ 301a

Demographics
Mean age, y (� SD) 67.9 � 12.5
Age �80 y 51 (16.9)
Male sex 146 (48.5)
History of previous cardiothoracic

surgery
11 (3.6)

Physical examination
Shock or tamponade (systolic blood

pressure �80 mm Hg)
56 (18.4)

Cardiac arrest, resuscitation needed 10 (3.3)
Neurologic deficit 30 (10.0)

Brain 27 (8.9)
Persistent 13 (4.3)
Temporary 14 (4.4)

Spinal 3 (1.0)
Complete 1 (0.3)
Incomplete 2 (0.7)

Reason for medical treatment
Inoperable condition 49 (16.3)
Advanced age 14 (4.7)
Cardiac arrest, resuscitation needed 6 (2.0)
Shock with severe comorbidities 18 (6.0)
Neurologic dysfunction 11 (3.7)
Extremely stable condition 129 (42.8)
Thrombosed false lumen with ulcer-

like projection
36 (12.0)

Thrombosed false lumen at
ascending aorta (similar to IMH)

93 (30.8)

Not specific reasons documented 123 (40.8)

aValues are n (%) unless otherwise indicated.

IMH, intramural hematoma.
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Midterm Outcomes
Of 1217 patients, 1106 (90.8%) patients, including in-
hospital deaths, were followed up for 18 months (range,
0 to 55 months). Overall survival rates in hospital survi-
vors at 1 and 3 years were 95% and 93% after surgical
treatment and 97% and 89% after medical treatment,
respectively (Figure 3).
Comment

Acute aortic dissection has not been recognized as a
common disease. However, in Japan, the need for
thoracic aortic surgery has been gradually increasing; in
particular, the incidence of surgery for AAAD has
dramatically increased in recent years.10 In response to
the data reported by IRAD concerning successful treat-
ment, JRAD was established in 2011 to report AAAD-
related data in Japanese high-quality aortic centers.

Basic data in JRAD, including proportion of patients
with shock status, percentage of patients undergoing
surgical treatment, and age at onset, were similar to IRAD
data. However, in this study, the predominant features in
Japan differed in 4 aspects: (1) demographics, including
Downloaded for Anonymous User (n/a) at National Cerebral and
January 11, 2022. For personal use only. No other uses without pe
more octogenarians (19.8% vs 6.7% in IRAD)10; (2) shorter
referral interval (199 minutes [median]); (3) lower mor-
tality (17% vs 50% in IRAD8) in patients who received
medical therapy; and (4) a higher rate of total arch
replacement (30.8% vs 12% in IRAD3) in patients who
underwent surgery with cardiopulmonary bypass.
About the role of age in AAAD, IRAD documented that

in-hospital mortality rates tended to be higher among the
patients older than 70 years of age. 11 However, some
investigators have achieved successful surgical outcomes
in octogenarians with AAAD.12,13 Especially in Japan,
octogenarians with AAAD were already common, and
several reports documented equivalent surgical outcomes
compared with patients younger than 80 years of age.12

Conversely, according to current JRAD data, age 80 years
or older was a strong risk factor for in-hospital morality.
Advanced age was still the major risk factor for in-
hospital mortality even in top-level hospitals in Japan.
The short interval from the onset of symptoms to

arrival at JRAD centers (median, 199 minutes) was 1 of the
remarkable features of JRAD. This short time could reflect
geographic and sociomedical factors such as size of land,
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.



Table 6. In-Hospital Mortality Rates and Causes of Death

In-Hospital Mortality
Overall No.,
N ¼ 1217, (%)

No. Patients Treated
Surgically, n ¼ 916 (%)

No. Patients Treated
Medically (n ¼ 301 (%) P Value

Overall 141 (11.6) 91 (11.0) 50 (16.6) .

Main causes of death
Cerebral or cerebellar 31 (2.5) 24 (2.6) 7 (2.3) .14
Cardiac 14 (1.2) 8 (0.9) 6 (2.0) .57
Respiratory 12 (1.0) 7 (0.8) 5 (1.7) .75
Renal 3 (0.2) 2 (0.2) 1 (0.3) 1
Liver 3 (0.2) 1 (0.1) 1 (0.3) 1
Bowel 11 (0.9) 8 (0.9) 3 (1.0) .54
Rupture 18 (1.5) 9 (1.0) 9 (3.0) .30
Infection 12 (1.0) 9 (1.0) 3 (1.0) .33
MOF or others 37 (3.0) 23 (2.5) 14 (4.7) .84

MOF, multiorgan failure.
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quality of the emergency medical system, and high
availability of computed tomography per inhabitants.
According to the IRAD data, the interval from diagnosis
to surgical intervention is 4.3 hours.14 Simple comparison
of intervals between IRAD and JRAD is difficult because
the definition of interval is different.

IRAD investigated the estimated rate of in-hospital
mortality after the onset of AAAD. The mortality rate
tended to be higher within the first 24 hours after the
onset of symptoms (the “hyperacute phase”) than during
the time after that period.3 Early transfer of patients with
Downloaded for Anonymous User (n/a) at National Cerebral and
January 11, 2022. For personal use only. No other uses without pe
AAAD to a high-quality aortic treatment center would
allow early intervention within the hyperacute phase and
lower the in-hospital mortality rate. In this study, how-
ever, the in-hospital mortality rate was higher among
patients transferred faster because such patients tended
to be those with severe conditions, including coma, car-
diac arrest, and shock status. A short interval from the
onset of symptoms to arrival at JRAD centers may have 2
possible effects: (1) early diagnosis and treatment for
patients in unstable conditions improves prognosis; or (2)
early transfer is related to patients’ deterioration after
Figure 2. Receiver operating characteristic
curve between in-hospital mortality and time
interval from symptom onset to arrival at
Japanese Registry of Acute Aortic Dissection
centers.

 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
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Table 7. Univariable and Multivariable Analyses of In-Hospital Mortality

Variable

Univariable Multivariable

P OR (95% CI) P OR (95% CI)

Age �80, y <.01 2.45 (1.63-–3.63) <.01 2.37 (1.57-3.58)
Male sex .46 0.88 (0.63-1.22) . .

Shock <.01 3.68 (2.45-5.50) .01 1.89 (1.12-3.18)
Preoperative CPR <.01 12.8 (6.29-26.7) <.01 4.86 (2.30-10.3)
Disturbance of consciousness <.01 5.15 (3.43-7.70) <.01 3.32 (2.12-5.18)
Pericardial effusion <.01 2.33 (1.51-3.54) .66 0.88 (0.52-1.50)
Connective tissue disease .36 0.28 (0.01-1.79) . .

DeBakey type I .69 1.09 (0.73-1.69) . .

Chronic kidney disease .03 2.19 (0.99-4.48) .15 1.744 (0.61-17.3)
COPD 1 0.88 (0.16-1.92) . .

CI, confidence interval; COPD, chronic obstructive pulmonary disease; CPR, cardiopulmonary resuscitation; OR, odds ratio.
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surgery. The JRAD data should be interpreted carefully
because early transfer may not always produce better
outcomes.

IRAD data revealed far higher in-hospital mortality
rates among medically treated patients1,3 than did current
JRAD data (58% vs 17%). In IRAD data, medically treated
patients included patients who could not undergo sur-
gery because of advanced age, preoperative fatal condi-
tions, patients’ refusal of treatment, and patients with
stable conditions such as intramural hematoma. Howev-
er, the proportion of each category was not documented.
In this study, patients who received medical therapy
included those with inoperable conditions (16.3%) and
those in stable condition (42.8%), which, for more than
70% of patients, were the reasons for medical treatment;
Figure 3. Probability of cumulative survival
rates in hospital survivors divided into sur-
gical and medical treatment groups.

Downloaded for Anonymous User (n/a) at National Cerebral and
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for 40.8% of patients, the reasons were not documented.
In subgroup analysis, in operable patients, the 1-year
survival rate after symptom onset was 45% (Supple-
mental Figure 1), which seems equivalent to IRAD data.
The JRAD study had no consistent protocol for the se-
lection of medical therapy; selection bias was not
completely eliminated, and this could have contributed to
the lower in-hospital mortality in the medical treatment
group.
Aoyama and colleagues15 presented other data on pa-

tients with AAAD in Japan. Propensity-matched analysis
revealed that the in-hospital mortality rate in medically
treated patients was almost twice that in surgically treated
patients. However, in this study, the proportion of pa-
tients at high-volume treatment centers accounted for
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.
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10% of each group, a finding that was completely
different from that in JRAD study. Simple comparison is
difficult because of different backgrounds of the
databases.

The present study was retrospective and observational.
In addition, JRAD data were collected from the in-
stitutions with medical staff who were experts on treat-
ment of aortic dissection and who could have contributed
to the lower overall mortality. These several factors may
be related to the discrepancy on mortality after medical
treatment reported by IRAD or other groups.

IRAD data documented that 72% of patients with
AAAD underwent surgery with cardiopulmonary bypass.
This percentage was similar to that in JRAD data. How-
ever, the types of operation seemed to differ. In this study,
43.5% of patients underwent surgical repair of the aortic
arch; these percentages were higher than those in IRAD
data (eg, 30.8% vs 11.5%).16

The strategy of cerebral perfusion has been reported by
several investigators17-19 and may contribute to the rela-
tively high numbers of aortic arch repairs performed
using moderate hypothermia with antegrade cerebral
perfusion. Actually, isolated or combined antegrade ce-
rebral perfusion with moderate hypothermia was per-
formed in as many as 90% of operations in JRAD centers.
A simple comparison is not possible between IRAD and
JRAD data concerning selection bias and the controversy
about the indications of extended aortic arch repair in the
emergency setting.

In IRAD, midterm outcomes were excellent in patients
who underwent surgery, but the survival rate among
medically treated patients was lower.20 In JRAD, rates of
survival among patients who underwent surgery were
similar to survival rates in patients who underwent
medical treatment. Rates of survival after in-hospital
medical treatment were quite high. This finding may
reflect the difference in study periods between IRAD and
JRAD; 2 decades of medical advances and the proportion
of patients with extremely stable conditions could have
influenced the acceptable midterm outcomes in medically
treated patients.

Study Limitations
The JRAD is an observational study, reflecting care at
certain aortic centers, and the results cannot be general-
ized to all patients who undergo surgery in a given
institution. In addition, no consistent criteria for selection
of patients for medical treatment were established, and,
eventually, selection bias cannot be eliminated in this
study. Further studies are needed to address the optimal
surgical approach for evaluating the predictors of short-
term and long-term survival.

Conclusion
JRAD data revealed the actual clinical setting for the
treatment of AAAD in Japan. Early surgical results were
favorable, with a low in-hospital morality rate, and
midterm outcomes in carefully selected medically treated
patients were equivalent. Preoperative severe conditions,
including shock, need for preoperative cardiopulmonary
Downloaded for Anonymous User (n/a) at National Cerebral and
January 11, 2022. For personal use only. No other uses without pe
resuscitation, and disturbance of consciousness, as well as
advanced age, were risk factors for in-hospital mortality
even though the referral interval was brief.

Other than 9 of the authors’ facilities, the following 7 facilities
contributed to JRAD; (1) Sakakibara Heart Institute, Tokyo,
Japan; (2) Department of Cardiovascular Surgery, Shizuoka City
Shizuoka Hospital, Shizuoka, Japan; (3) Saiseikai Kumamoto
Hospital, Kumamoto, Japan; (4) Department of Cardiovascular
Surgery, Iwate Medical University, Morioka, Japan; (5) Depart-
ment of Cardiovascular Surgery, Hokkaido University Graduate
School of Medicine, Sapporo, Japan; (6) Department of Thoracic
and Cardiovascular Surgery, Mie University Graduate School of
Medicine, Tsu, Japan; and (7) Department of Thoracic and Car-
diovascular Surgery, Keio University School of Medicine, Tokyo,
Japan. Prof Ogino organized JRAD and is responsible for the data
management. JRAD has been carried out as a part of the study; “The
establishment of the index to visualize the evidence practice gap in
acute aortic dissection”, which was supported by Japan Agency for
Medical Research and Development (19ek0210086h0003). The
authors wish to thank Ms Yoko Sumida (data manager) and
Dr Yoshihiro Miyamoto, Center for Cerebral and Cardiovascular
Disease Information, National Cerebral Cardiovascular Center,
Suita, Japan, for their support in the data collection for JRAD.
References

1. Hagan PG, Nienaber CA, Isselbacher EM, et al. The Inter-
national Registry of Acute Aortic Dissection (IRAD): new
insights in old disease. Am J Med. 2000;283:897-903.

2. Berretta P, Trimarchi S, Patel HJ, Gleason TG, Eagle KA, Di
Eusanio M. Malperfusion syndromes in type A aortic
dissection: what we have learned from IRAD. J Vis Surg.
2018;4:65.

3. Booher AM, Isselbacher EM, Nienaber CA, et al. The IRAD
classification system for characterizing survival after aortic
dissection. Am J Med. 2013;126:730.e19-730.e24.

4. Evangelista A, Isselbacher EM, Bossone E, et al. Insights
from the International Registry of Acute Aortic Dissection: a
20-year experience of collaborative clinical research. Circu-
lation. 2018;137:1846-1860.

5. Berretta P, Patel HJ, Gleason TG, et al. IRAD experience on
surgical type A acute dissection patients: results and pre-
dictors of mortality. Ann Cardiothorac Surg. 2016;5:346-351.

6. Nauta FJH, Kim JB, Patel HJ, et al. Early outcomes of acute
retrograde dissection from the International Registry of
Acute Aortic Dissection. Semin Thorac Cardiovasc Surg.
2017;29:150-159.

7. Bossone E, Pyeritz RE, Braverman AC, et al. Shock compli-
cating type A acute aortic dissection: clinical correlates,
management, and outcomes. Am Heart J. 2016;176:93-99.

8. Pape LA, Awais M, Woznicki EM, et al. Presentation, diag-
nosis, and outcomes of acute aortic dissection: 17-year trends
from the International Registry of Acute Aortic Dissection.
J Am Coll Cardiol. 2015;66:350-358.

9. Yamaguchi T, Nakai M, Sumita Y, et al. Current status of
management and outcomes of acute aortic dissection in Japan:
analysis of nationwide Japanese Registry of All Cardiac and
Vascular Disease-Diagnostic Procedure Combination data [e-
pub ahead of print]. Eur Heart J Acute Cardiovasc Care. doi:10.
1177/2048872619872847, accessed February 10, 2020.

10. Okita Y. Current surgical results of acute type A aortic
dissection in Japan. Ann Cardiothorac Surg. 2016;5:368-376.

11. Santi T, Kim AE, Christoph AN, et al. Role of age in acute
type A aortic dissection outcome: report from the Interna-
tional Registry of Acute Aortic Dissection (IRAD). J Thorac
Cardiothorac Surg. 2010;140:784-789.

12. Kawahito K, Kimura N, Yamaguchi A, Aizawa K, Misawa Y,
Adachi H. Early and late surgical outcomes of acute type A
 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0003-4975(20)30170-3/sref1
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref1
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref1
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref2
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref2
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref2
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref2
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref3
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref3
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref3
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref4
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref4
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref4
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref4
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref5
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref5
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref5
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref6
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref6
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref6
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref6
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref7
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref7
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref7
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref8
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref8
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref8
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref8
https://doi.org/10.1177/2048872619872847
https://doi.org/10.1177/2048872619872847
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref10
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref10
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref11
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref11
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref11
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref11
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref12
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref12


798 INOUE ET AL Ann Thorac Surg
ACUTE TYPE A AORTIC DISSECTION IN JRAD 2020;110:790-8

A
D
U
L
T
C
A
R
D
IA

C

aortic dissection in octogenarians. Ann Thorac Surg. 2018;105:
137-143.

13. Santini F, Montalbano G, Messina A, et al. Survival and
quality of life after repair of acute type A aortic dissection in
patients aged 75 years and older justify intervention. Eur J
Cardiothorac Surg. 2006;29:386-391.

14. Harrus KM, Strauss CE, Eagle KA, et al. Correlates of
delayed recognition and treatment of acute type A aortic
dissection: the International Registry of Acute Aortic
Dissection (IRAD). Circulation. 2011;124:1911-1918.

15. Aoyama T, Kunisawa S, Fushimi K, Sawa T, Imanaka Y.
Comparison of surgical and conservative treatment out-
comes for type A aortic dissection in elderly patients.
J Cardiothorac Surg. 2018;13:129.

16. Rampoldi V, Trimarchi S, Eagle KA, et al. Simple risk models
to predict surgical mortality in acute type A aortic dissection:
Become a Member of The Soc
Take advantage of the opportunity to join the world’s
largest organization of surgeons and their teams dedi-
cated to improving the lives of patients with cardiotho-
racic diseases.

The mission of The Society of Thoracic Surgeons (STS)
is to “enhance the ability of cardiothoracic surgeons to
provide the highest quality patient care through educa-
tion, research, and advocacy.”

STS provides its 7100 members in 99 countries with a
variety of timely and relevant educational opportunities
(both live meetings and online learning), cutting-edge
research via its peer-reviewed journal (The Annals of
Thoracic Surgery), quality improvement and patient safety
initiatives (via the renowned STS National Database, a reg-
istry for transcatheter valve therapies, and STS Research
Center), representation in all facets of organized medicine,
andnetworking eventswith pioneers and leaders in thefield.

� 2020 by The Society of Thoracic Surgeons
Published by Elsevier Inc.

Downloaded for Anonymous User (n/a) at National Cerebral and
January 11, 2022. For personal use only. No other uses without pe
the International Registry of Acute Aortic Dissection score.
Ann Thorac Surg. 2007;83:55-61.

17. Kazui T, Yamashita K, Washiyama N, et al. Usefulness
of antegrade selective cerebral perfusion during
aortic arch operations. Ann Thorac Surg. 2002;74:S1806-
S1809.

18. Ueda Y. Retrograde cerebral perfusion still remains a valu-
able adjunct for hypothermic circulatory arrest. J Thorac
Cardiovasc Surg. 2018;156:1337-1338.

19. Minatoya K. Changing body temperature during aortic arch
surgery. J Thorac Cardiovasc Surg. 2016;152:1570-1571.

20. Tsai TT, Evangelista A, Nienaber CA, et al. Long-term
survival in patients presenting with type A acute aortic
dissection: insights from the International Registry of Acute
Aortic Dissection (IRAD). Circulation. 2006;114(suppl):I350-
I356.
iety of Thoracic Surgeons
Due to the COVID crisis, the Society canceled all

remaining planned in-person meetings for 2020, but
both the 17th Annual Perioperative and Critical Care
Conference (September 24–26) and Advances in
Quality & Outcomes: A Data Managers Meeting
(September 29–October 2) will be held in virtual
format. At press time, STS was considering its options
for the 57th Annual Meeting, scheduled for January
30–February 2, 2021, in Austin, Texas. Learn more at
sts.org/meetings.
Membership is available for cardiothoracic surgeons,

allied health care professionals, and anyone with an in-
terest in the cardiothoracic surgery specialty. Learn more
and apply online today at sts.org/apply.
If you have questions about becoming a member,

contact STS Member Services at 312-202-5800 or
membership@sts.org.

Ann Thorac Surg 2020;110:798 � 0003-4975/$36.00

 Cardiovascular Center from ClinicalKey.jp by Elsevier on 
rmission. Copyright ©2022. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0003-4975(20)30170-3/sref12
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref12
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref13
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref13
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref13
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref13
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref14
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref14
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref14
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref14
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref15
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref15
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref15
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref15
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref16
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref16
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref16
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref16
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref17
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref17
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref17
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref17
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref18
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref18
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref18
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref19
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref19
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref20
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref20
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref20
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref20
http://refhub.elsevier.com/S0003-4975(20)30170-3/sref20
http://sts.org/meetings
http://sts.org/apply
mailto:membership@sts.org

	Analysis of Acute Type A Aortic Dissection in Japan Registry of Aortic Dissection (JRAD)
	Patients and Methods
	Institutions
	Patients and Data Collection
	Definitions
	Data Analysis

	Results
	Demographics and History
	Presenting Symptoms and Physical Examination
	Diagnostic Imaging
	Management
	Early Outcomes
	Midterm Outcomes

	Comment
	Study Limitations
	Conclusion

	References


