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registry for type A AAD, the 30-day mortality rate after 
surgery was approximately 17%.4–6

In Japan, there are national database projects such as 
the Japan Cardiovascular Surgery Database (JCVSD), 
which have been established to provide information on the 
in-hospital outcome of all cardiovascular surgeries in Japan. 
The treatment results for type A AAD in Japan have been 
reported to be favorable.1,7,8 In the JCVSD,7 the 30-day 
mortality rate was 9.2%, which is more favorable than 
global standards.3–6 However, these data are averaged 

A lthough acute aortic dissection (AAD) is a life-
threatening condition and an issue that is unable 
to be ignored, AAD treatment outcomes have 

improved substantially.1 Data from the International 
Registry of Aortic Dissection (IRAD) and other registries 
for AAD that have been established worldwide are being 
used to further improve mortality.2 The postoperative 
in-hospital mortality rate of type A AAD surgery was 15.8% 
in the latest report from IRAD.3 In the Nordic registry, the 
Society of Thoracic Surgeons registry, and the German 
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Background: Acute aortic dissection (AAD) is a life-threatening condition that imposes a significant socioeconomic burden on 
society. The Tohoku Registry of Acute Aortic Dissection (TRAD) is a collaboration of 13 tertiary referral hospitals in the Tohoku region 
of Japan designed to investigate all aspects of AAD treatment in this district, and to address significant clinical questions to help 
understand its dynamic pathology and develop optimal strategies for treating AAD.

Methods and Results: Comprehensive cases developing type A and type B AAD, including those with prehospital cardiopulmonary 
arrest transported to TRAD centers, over 5 years from 2017 to 2022 are registered. The TRAD dataset encompasses prehospital 
information, diagnostic imaging findings, treatment modalities, and outcomes for each case. After discharge, patients will be followed 
up for 10 years for survival, aortic events and inspection data.

Conclusions: We believe that this multicenter registry of AAD analyses will clarify the current short-term outcomes of recent surgical, 
endovascular, and medical treatments in the Tohoku region, and provide insights into the long-term outcomes of different treatment 
modalities to achieve extended life expectancy in reasonably good health.
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also includes cases of aortic dissection and death in patients 
who were transported to a collaborating institution during 
resuscitation following cardiopulmonary arrest (CPA). 
CPA was mainly diagnosed according to the Advanced 
Cardiovascular Life Support (ACLS) algorithm. The data 
for CPA patients were input with an affirmative diagnosis 
made by cardiovascular surgeons based on computed 
tomography (CT) imaging. Patients with a previous history 
of aortic dissection were also enrolled in the study.

Participating Institutions
The institutions that agreed to participate in the TRAD 
regularly perform a large number of cardiovascular 
procedures in the Tohoku region (Figure 1). They must be 
able to provide emergency aortic care, and both open and 
endovascular repair.

Data Acquisition and Analysis
The registry was established by cardiovascular surgeons in 
the Tohoku region. Data on patients with AAD treated at 
collaborating institutions are collected prospectively by 
extracting the necessary data from medical information 
terminals onto a data sheet created using FileMaker (Claris 
International Inc., Cupertino, CA, USA). These sheets are 
added to a password-protected folder. The primary input 
was mainly from the cardiovascular surgeons’ review of 
medical records (Supplementary Table 1). The medical 
management of patients with uncomplicated type B 
dissection was left to cardiologists at 2 institutions out of 
13 TRAD centers. In those institutions, the information on 
uncomplicated type B cases was closely shared between 
cardiologists and cardiovascular surgeons. Cardiovascular 
surgeons, not cardiologists or emergency doctors, were in 
charge of all data input for the patients.

Data were collected on 150 variables (Supplementary 
Table 2). In addition to prehospital information, such as 
time of onset, symptoms at onset, and mode of transporta-
tion to the hospital, the following information was collected 

nationwide, and evidence to assess whether a uniformly 
high standard of emergency aortic care is being provided 
to the public throughout Japan is scarce. Japan is 
characterized by its significant extent in latitude, which can 
generate topographical and climatic variability. The Tohoku 
district is located in the northern part of Japan and features 
a relatively cold winter; it covers a large area of land with 
few inhabitants. These characteristics may or may not 
affect the prehospital condition of AAD patients and the 
postoperative outcomes of AAD treatment. Accordingly, 
the Tohoku Registry of Acute Aortic Dissection (TRAD) 
might reflect some topographical variations with the data 
in contrast to the nationwide JCVSD data. 

The second unique feature of TRAD is the inclusion of 
acute Stanford type B aortic dissection. While many studies 
have examined the management of Stanford type A, few 
large observational studies have focused on the management 
of Stanford type B from the acute to the chronic phase, 
including medical management.9,10

This study presents a protocol of our registry study of 
AAD care at institutions in the Tohoku region, where 
emergency treatment for AAD is available and access to 
care is similar. We are investigating all aspects of AAD 
treatment in this district and addressing important clinical 
issues that will help us to understand its dynamic pathology 
and develop optimal strategies for treating AAD.

Methods
Study Population
We established the TRAD, which encompasses 13 centers 
in the Tohoku region of Japan that are equipped to perform 
AAD surgery and agreed to participate in the study. No 
hospitals disagreed with the TRAD concept. Patients 
included in the registry must have been diagnosed within 
14 days of AAD onset at the participating institution.11 
Both Stanford types A and B are documented in the registry, 
without restrictions on the type of treatment. The registry 

Figure 1.  List of participating Tohoku Registry of Acute Aortic Dissection (TRAD) facilities and their geographical location. The 
green area on the upper-left map of Japan indicates the Tohoku region. The Tohoku region consists of six prefectures, from north 
to south: Aomori, Akita, Iwate, Yamagata, Miyagi, and Fukushima. The Tohoku region covers an area of 66,950 km2.
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will be used, in which participants will be included in the 
research unless they categorically state that they wish to be 
excluded.

Results
More than 2,500 cases of Stanford A and B AAD have 
been reported over a 5-year period. By excluding unclassified 
cases during the process of data curation, we expect to 
register approximately 1,500 cases of type A dissection and 
approximately 1,000 cases of type B dissection. Patients 
diagnosed with AAD at the time of data collection and 
cleaning were included in the study.

Discussion
The Japanese region of Tohoku, which covers an area of 
66,950 km2, is located north of Honshu, Japan, and consists 
of 6 prefectures, with the northernmost prefecture at 41°N 
(Aomori Prefecture) and the southernmost at 36°N 
(Fukushima Prefecture). The population is estimated at 
approximately 8.42 million according to the Ministry of 
Internal Affairs and Communications Report, 2022, Japan, 
with the highest proportion of the population over 65 years 
old in Japan.12 Tohoku is geographically characterized by 
heavy snowfall in winter, which makes travel difficult. It is 
expected that evaluation of the transportation situation 
during the increase in winter snowfall, which is a problematic 
characteristic of the region, will clarify the issues to be 
addressed according to the season.

In Japan, national databases and large registries related 
to acute aortic syndrome have been established.7,8,10 
However, they have the following limitations: difficulty in 
understanding regional characteristics; limited information 
on non-surgical, medical-only cases, lack of available data 
on prehospital information and CT evaluation performed 

after arrival at the hospital. Treatment details were 
categorized, and were evaluated in terms of the time to 
starting surgery, the surgical procedure, operative time, 
and in-hospital complications. The patients’ conditions at 
discharge were also recorded. Patients who are unable to 
return to their TRAD center hospital after discharge will be 
followed up periodically by telephone and postcard survey.

The research topics are studied in response to the clinical 
questions developed at the collaborating institutions, and 
the items to be discussed are reviewed at a plenary meeting 
by the representatives from the collaborating institutions 
before publication. TRAD forms completed by each insti-
tution were reviewed for data cleaning. Confirmation of 
illogical data was requested for each institution. External 
validation, site monitoring visits, random field selection of 
2% in all registered AAD cases in each TRAD center, and 
an error audit were led by the TRAD committee.

Study Schedule
The study enrollment period was from July 2017 to August 
2022. Patients with AAD, including those with cardiopul-
monary arrest, who were transported to the study site, 
were enrolled. Each patient will be followed up for 10 years 
after hospital discharge to evaluate survival, post-treatment 
complications, and the frequency of surgical intervention 
for enlargement of the dissecting aortic aneurysm. In addi-
tion, as new clinical questions arise over time, additional 
information might be collected with the consent of the 
collaborating institutions (Figure 2).

Ethics
This study has been registered with the University Hospital 
Medical Information Network (UMIN) Clinical Trial 
Registry (ID: UMIN000027653), and the protocol has been 
approved by the Ethics Committee of Tohoku Graduate 
School of Medicine (No. 2017-1-243). An opt-out approach 

Figure 2.  Flowchart of the Tohoku registry of Acute Aortic-Dissection (TRAD). Prehospital data, such as condition at the onset of 
acute aortic dissection (Stanford type A and type B), means of transportation, and present condition data, including emergency 
room visits, computed tomography findings, and blood sampling data, medical management data describing the results of each 
treatment, and records of prognostic surveys over a 10-year period after discharge are compiled by the office manager at each 
TRAD center. The TRAD Committee collected, and maintained all of the relevant data. If there is a problem with the content, the 
office managers are asked to correct it at the TRAD center. All data are anonymized.
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at presentation for each case; and insufficient information 
on remote study periods.7,8,10

At present, studies on a range of outcomes for type A 
AAD, including region-specific prehospital information, 
are increasing in Japan. In the TRAD, most of the detailed 
data from pretreatment to post-discharge were evaluated. 
This information will facilitate comparison of the outcomes 
with those of surgical treatment for AAD in Japan, which 
is considered to be relatively favorable, and evaluation of 
the prognosis after medical treatment of type B dissection 
at operating centers, the prognosis of patients undergoing 
thoracic endovascular aortic repair (TEVAR), and the status 
of emergency transport for AAD in the Tohoku region in 
recent years based on prehospitalization information. 

We believe that this registry is an important record of 
the current status of AAD in the Tohoku region of Japan 
in recent years. We hope to accumulate follow-up data and 
leave room for planning a repeat survey as new clinical 
issues are identified, which will help save lives and elucidate 
the pathophysiology of more patients with AAD.

Study Limitations
AAD cases with cardiopulmonary arrest on arrival at each 
TRAD center were registered, but not all cases were able 
to be curated because a part of the cases was not directly 
reported to cardiovascular surgeons and it was difficult to 
find the missing data, especially for those where AAD was 
found later. 

The treatment strategy for each case of AAD was 
determined by the participating institution. In the case of 
graft replacement, the decision regarding the extent of 
replacement and the choice of applying the frozen elephant 
trunk technique depends on the institution’s policy; however, 
most TRAD centers generally performed tear-oriented 
surgery when the graft replacement was performed for type 
A AAD cases. Cases of pre-emptive TEVAR for type B 
aortic dissection were also included in the study, but the 
criteria for this procedure varied from center to center. 
However, interviews with office managers at all TRAD 
centers were conducted to ensure that the indication for 
preemptive TEVAR was determined according to the 
positive predictive factors for chronic-phase enlargement 
in the acute/subacute phase of Stanford type B aortic dissec-
tion as documented in the Japanese national guideline.13

Conclusions
A registry of AAD in the Tohoku region has been estab-
lished. We hope that this registry will not only report the 
recent outcomes of AAD treatment but also help revamp 
the local emergency medical care system to improve the 
efficiency and standard of care, and formulate new clinical 
questions for more sophisticated medical management of 
AAD. We hope that this registry will provide insight into 
pathological conditions, thereby increasing the number of 
lives that can be saved.
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