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Abstract

Background: Along with clinical introduction of non-invasive imaging modalities in 

daily practice, intramural hematoma (IMH) has been successfully incorporated as an 

important disease entity of acute aortic syndrome (AAS). However, clinical outcome 

data are limited to determine whether IMH is an independent prognostic factor in 

AAS. 

Methods and Results: Clinical data of consecutive patients with AAS registered 

between 1993 and 2015 were analyzed. A total of 1,012 patients (mean age, 59.2 ±

13.8 years; 557 men [55.0%]) were enrolled, which included 672 with classic aortic 

dissection (AD, 66.4%) and 340 with IMH. Type A AD was the most common (n = 

394, 38.9%), followed by type B AD (n = 278, 27.5%), type B IMH (n = 202, 

20.0%), and type A IMH (n = 138, 13.6%). Patients with AD were younger than 

those with IMH (56.5 ± 14.1 vs. 64.6 ± 11.3 years, p<0.001). Patients with AD 

showed more frequent involvement of the ascending aorta (59.0% vs. 40.8%, 

p<0.001), whereas those with IMH showed higher frequency of distal aorta 
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involvement (40.8% vs. 59.2%, p<0.001). Surgical intervention was performed more 

frequently in patient with AD than in those with IMH (61.0% vs. 16.5%, p<0.001). 

The frequency of surgery was significantly higher in patients with type A AD than in 

those with type A IMH (90.6% vs. 37.0%, p <0.001). Overall in-hospital mortality 

was 8.6% (87/1,012), and mortality rate showed marked variation according to the 

underlying disease entity: it was the highest in patients with type A AD (15.0%), 

followed by type A IMH (8.0%), type B AD (5.0%), and type B IMH (1.5%, 

p<0.001). Disease entity of AAS (AD vs. IMH) was proved to be an independent

variable determining hospital outcome (odds ratio [OR] 4.117, 95% confidence 

interval [CI] 2.219-8.195, p<0.001). Other variables included the affected site of the 

aorta (proximal vs. distal), age, cardiac tamponade, and syncope. The 3-year survival 

rate was the highest in type B IMH (92.2 ± 1.9%), followed by type A IMH (87.4 ±

2.9%), type B AD (85.2 ± 2.2%), and type A AD (77.5 ± 2.1%, p <0.001). 

Conclusions: IMH comprised significant proportion of patients with AAS and 

showed different clinical features and outcomes compared to classic AD. These 
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findings suggest that IMH should be regarded as an independent disease entity, not 

just a precursor of classic AD.
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Introduction

Acute aortic syndrome (AAS) is a life-threatening clinical condition, which requires 

early recognition for better clinical outcomes. It contains a heterogenous group of 

patients with acute aortic disease that includes classic aortic dissection (AD) and

intramural aortic hematoma (IMH) without typical flow communication or a 

demonstrable intimal tear.[1-3] Along with clinical introduction of non-invasive 

imaging modalities such as contrast-enhanced computed tomography (CT), magnetic 

resonance imaging (MRI), and transesophageal echocardiography (TEE) in daily 

practice, IMH has been successfully incorporated as an important disease entity of 

AAS. Although imaging characteristics of IMH have been widely accepted and 

differential diagnosis with classic AD is easily done,[4] it is not clearly determined 

whether addition of IMH can be an independent factor determining the clinical 

outcomes of AAS. Traditionally, the affected aorta (proximal vs. distal) has been 

accepted the most important prognostic factor in patients with AAS determining 

management option. This is based on clinical observation of patients with classic AD 
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only and data using a broad clinical spectrum of AAS including sizable numbers of 

patients with IMH are limited. Initial hypothesis regarding the pathogenesis of IMH 

was that it would be a just precursor or variant form of classic AD[5-7] and newly 

published guidelines[8], [9] or a clinical report from the largest international registry[10]

did not try to evaluate clinical outcomes according to the individual disease entity of 

AAS. We hypothesized that IMH may exert different impact on prognosis of patients 

with AAS. To test this hypothesis, clinical outcome data were compared according to 

the disease entity (AD vs. IMH) and location of the affected aorta (proximal vs. 

distal). 
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Methods

Subjects

Using the AAS registry database of the Asan Medical Center, a total of 1,012 

consecutive patients with AAS who visited our center from April 1993 to December 

2015 was selected and their clinical data were reviewed retrospectively. Patients who 

visited to our institution within 14 days of symptom onset were included in this 

study, and we excluded patients with lesions involving short segment of the aorta 

such as penetrating aortic ulcer only or localized AD. A classic double-channel aorta 

with a visible intimal tear or flap was a diagnostic criterion for AD, and a crescentic 

or circular high-attenuation area along the aortic wall on pre-contrast CT with aortic 

wall thickening without evidence of flow communication through the intimal flap on 

TEE was considered diagnostic criteria of IMH.[6]

Data collection and Analysis

Medical records of all patients were reviewed and data about demographics, medical 

history, clinical presentation, physical findings, results of imaging, treatment option, 
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and outcomes were collected. A comparison of demographic findings, clinical 

presentation, results of imaging studies, and clinical outcomes was performed 

between patients with AD and those with IMH. Imaging data were reviewed to 

determine Stanford classification of the affected aorta. An urgent surgery was defined 

as an operation performed within 3 days of hospital admission. Mortality data were 

collected with the use of information from the National Population Registry of the 

Korean National Statistical Office. Mean follow-up duration was 92.4 ± 68.6 months.

Statistical Analysis

All statistical analyses were performed with the use of SPSS statistics (version 20.0; 

SPSS Inc, Chicago, IL, USA). Statistical analysis of differences between groups for 

continuous variables was assessed with the use of unpaired Student t tests. The χ2 test 

was used to compare the frequency between groups. Cumulative survival rate curves 

were made with the use of Kaplan-Meier method and compared with the log-rank 

test. Cox proportional hazard models were used to determine risk factors associated 

with in-hospital mortality. 
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Results

A total of 1,012 patients was enrolled including 672 patients with AD (66.4%) and

340 with IMH (33.4%, Table 1). Type A AD was the most common (n=394, 38.9%), 

followed by type B AD (n=278, 27.5%), type B IMH (n-202, 20.0%), and type A 

IMH (n=138, 13.6%, Figure 1). More than 50% of patients with classic AD affected 

the proximal aorta (58.6% [394/672]), whereas, in IMH, involvement of the distal 

aorta occurred more frequently (59.4% [202/340]). 

Mean age of all patients was 59.2 ±13.8 years and patients with AD were 

younger than those with IMH (56.5 ± 13.8 vs. 64.6 ± 11.3 years, p<0.001). More

male patients were included in AD group than IMH group (58.5% vs. 48.2%, 

p=0.002) with higher frequency of Marfan syndrome (6.7% vs. 0.9%, p<0.001) and 

lower frequency of hypertension (58.9% vs. 65.6%, p=0.04).

Table 2 summarized comparison of clinical presentation between two 

groups. The frequency of hypotension, shock, tamponade, syncope, dyspnea or heart 

failure and pericardial effusion was not different. However, renal failure, which was 
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defined as elevated creatinine above 1.4 mg/dL (28.9% vs. 18.8, p=0.001), 

mesenteric ischemia (7.7% vs. 1.8%, p<0.001), and extremity ischemia (7.0%, vs. 

0.9%, p<0.001) were more commonly observed in patients with AD. 

Overall, surgical intervention during the initial hospital admission was more 

frequently performed in patients with AD than in those with IMH (61.0% [410/672] 

vs. 16.5% [56/340], p<0.001) (Table 3). The big difference in the frequency of 

surgery was highlighted in patients with AAS involving the ascending aorta: most of 

type A AD underwent surgical management (90.6% [357/394]), whereas surgery was 

performed in less than 40% of patients with type A IMH (37.0% [51/138], p<0.001). 

Although surgical management was less frequently performed in patients with type B 

AAS, surgery was more frequently performed in patients with type B AD than those 

with type B IMH (19.1% vs. 2.5%, p<0.001).

As shown in Table 4, overall in-hospital mortality was 8.6% (87/1,012), and 

there was a significant difference in in-hospital mortality between AD and IMH 

group (10.9% vs. 4.1%, p<0.001). Overall in-hospital mortality of patients with type 
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A IMH was lower than that of those with type A AD (8.0% vs. 15.0%, p=0.036), and,

in particular, mortality with medical treatment alone was extremely low (9.2%), as 

opposed to high mortality rate of 64.9% in AD group. Overall in-hospital mortality in 

patients with type B AAS was lower in IMH group than in AD group (1.5% vs. 5.0%, 

p=0.038), but there was no statistically significant difference of in-hospital mortality 

between patients with distal AD and IMH who treated medically. 

There was no statistical difference in overall surgical mortality between 

patients with AD and those with IMH (5.4% [22/410] vs. 3.6% [2/56], p=0.569), and 

also, the same result was observed in type A AAS and type B AAS. Importantly, 

mortality rate showed marked variation according to the underlying disease entity 

and location of aortic involvement: it was the highest in patients with type A AD 

(15.0%), followed by type A IMH (8.0%), type B AD (5.0%), and type B IMH 

(1.5%, p<0.001) (Figure 2). 

Factors associated with in-hospital mortality were summarized in Table 5. 

Disease entity of AAS (AD vs. IMH) was proved to be an independent variable 
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determining hospital outcome (odds ratio [OR] 4.117, 95% confidence interval [CI] 

2.219-8.195, p<0.001). Other variables included the affected site of the aorta 

(proximal vs. distal, Stanford type A [OR 2.635, 95% CI 1.508-4.813, p=0.001]), age 

(OR 1.038, 95% CI 1.019-1.058, p<0.001), cardiac tamponade (OR 2.483, 95% CI 

1.179-5.065, p=0.014), and syncope (OR 3.037, 95% CI 1.536-5.833, p=0.001). 

Difference in the hospital mortality was well translated into the long-term clinical 

outcomes (Figure 3 - 4). The three-year cumulative survival rates were higher in 

patients with IMH than in those with AD (90.3 ± 1.6% vs. 80.7 ± 1.5%, p<0.001). 

The survival rate was the highest in patients with type B IMH (92.2 ± 1.9%), 

followed by type A IMH (87.4 ± 2.9%), type B AD (85.2 ± 2.2%) and type A AD 

(77.5 ± 2.1%, p<0.001) (Figure 4). 
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Discussion

Traditionally, classic AD has been regarded a representative disease entity of AAS 

and clinical experience of aortic dissection has been used for classification and 

decision-making for the best management option for patients with AAS. There were

several clinical studies to evaluate potential impact of successful clinical introduction 

of IMH as an important disease entity of AAS. The International Registry of Aortic 

Dissection (IRAD) investigators reported that the prevalence of IMH was relatively

low (<6%) and that there was no difference in clinical course including overall in-

hospital mortality and 1-year follow-up mortality between AD and IMH with similar 

hospital mortality compared with classic AD (20.7% vs. 23.9%, p=0.57).[11,12] Thus, 

many investigators do not separate IMH and AD in their clinical outcome studies and 

the recent study from IRAD registry also compared differences only between type A 

AD and type B AD.[10] However, the incidence of IMH reported in Japan and Korean 

population was higher than 30% of AAS and the outcomes of patients with IMH 

were more favorable than those with AD.[13, 14] Thus, the clinical impact of IMH on 
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prognosis of patients with AAS may be underestimated due to low frequency of IMH 

in the multi-center registry data, which might fail to represent the real world clinical 

situation. 

In our study including 1,012 patients with AAS, the prevalence of IMH was 

33.6% [n=340]), which was significantly higher than that reported by the IRAD 

investigators (n=58, 5.7%) among almost the same total numbers of patients with 

AAS (n=1,010).[11] Harris et al explained that the reasons why there existed 

difference of prevalence of IMH between IRAD registry and Asian population were 

that the IRAD definition of IMH was quite strict and the IRAD centers were tertiary 

centers so that patients arriving at the tertiary centers might have developed typical 

AD by the time of arrival.[12] Our subjects were also referred patients to a tertiary 

referral hospital with standardized imaging criteria for diagnosis of AAS and we only 

included patients who visited our institution within 2 weeks from the symptom onset. 

Thus, the possibility that different clinical situations including referral system or 

using different diagnostic criteria of IMH may contribute to markedly different 
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prevalence of IMH between IRAD registry and Asian populations would be very low. 

The most important observation of our study is that, in patients with AAS, 

not only the affected site of the aorta (type A vs. type B or proximal vs. distal) but 

also the disease entity (IMH vs. AD) were independent determining factors of in-

hospital mortality, which was also well translated to the long-term survival rates. 

Initial medical treatment with timed operation in patients with complications such as 

malperfusion of the distal organs is an established standard strategy for patients with 

type B AAS. We have confirmed that, using the same strategy, the overall in-hospital 

mortality of patients with type B IMH was 1.5% (3/202), which was statistically 

significantly lower than that of patients with type B AD (5.0% [14/278], p=0.038).

The difference in hospital mortality according to the disease entity (IMH vs. AD) 

exaggerated in patients with type A AAS: patients with IMH showed significantly 

lower over-all mortality (8.0% [11/138] in IMH vs. 15.0% [59/394] in AD group, 

p=0.036). The reported over-all mortality of type A AD in the IRAD is around

20%,[10] which is quite comparable to the mortality of patients with type A AD in our 
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institution. Lower mortality with initial medical treatment or medical treatment alone 

in patients with type A IMH has been reported previously,[13,15,16] which really 

triggered to evaluate a possible ‘Asian factor’ in this field. Our current study could 

not explain the reason why our patients had more favorable outcome with initial 

medical treatment. However, our long-term clinical outcome data showed that higher 

survival in patients with type A IMH is well translated to better outcomes. In the 

original IRAD study, they reported very high mortality at 1 year (up to 26%) in

patients with IMH who survived hospitalization, which definitely caused a major 

concern.[11] Pelzel et al noticed that there were differences of evaluation, treatment, 

and outcomes of type A IMH between Japan/Korea and North America/Europe.[17] In 

that report, the author thought that the difference of prevalence of IMH may indicate 

that clinicians in Japanese/Korean centers have a heightened awareness of the IMH 

diagnosis and, therefore, detect and include more subtle cases and it could also 

indicate that the cause of AAS is distinct between these regions based on either 

genetic or environmental influences.[17,18]
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Limitations

This is an observational study from a single tertiary referral center and, as it is, has 

inherent limitations including possible selection bias. Moreover, performance of 

initial medical treatment with timed surgery in cases with complication in patients 

with type A IMH could not be tested, which definitely needs a randomized trial 

comparing clinical outcomes of initial urgent surgery. However, despite these 

limitations, we could demonstrate better clinical outcomes in IMH group than AD 

group, either with the same standard treatment strategy in type B AAS or with lower 

application of urgent surgery in type A AAS. 
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Conclusions

In this study, we observed that IMH comprised significant proportion of AAS, which 

accounts for 34% patients with AAS. Patients with IMH showed different clinical 

features, and clinical outcomes including overall mortality and survival rates are 

more favorable compared to those with classic AD. Moreover, we also observed that 

both type (proximal vs. distal or type A vs. B) and disease entity (IMH vs. AD) are 

independent prognostic factors in AAS. Thus, we believe IMH should be regarded as 

an independent disease entity with unique natural history and outcome, rather than a 

precursor or variant of classic AD.
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국문요약

서론: 비침습적 영상 기술이 발전하고 임상 진료에 적용됨에 따라, 대동맥 벽내 혈종

(intramural hematoma, IMH)이 급성 대동맥 증후군(acute aortic syndrome, AAS)의 질환

의 한 종류로 받아들여졌다. 하지만현재까지 IMH가 독립적으로 AAS 환자의 예후를

결정짓는인자가될것인지에대한임상경과자료는많지않다. 

방법및결과: 1993년부터 2015년사이에서울아산병원에내원했던급성대동맥증후

군 환자들이 분석에 포함되었다. 전체 1012명의 환자의 평균 나이는 59.2 ± 13.8세

였으며 전형적인 대동맥 박리(aortic dissection, AD) 와 IMH 의 빈도는 각각 672 명

(66.4%), 340명(27.5%) 이었다. Type A AD (n = 394, 38.9%)가 가장 많았으며 그 뒤로

type B AD (n = 278, 27.5%), type B IMH (n = 202, 20.0%), 그리고 type A IMH (n = 138, 

13.6%)순이었다. AD 환자가 IMH 환자에 비해나이가 적었으며 (56.5 ± 14.1 vs. 64.6 

± 11.3 years, p<0.001), AD 환자에서 상행 대동맥의 침범이 더 많았고(59.0% vs. 

40.8%, p<0.001), IMH 환자에서 하행 대동맥의 침범이 더 많았다(40.8% vs. 59.2%, 

p<0.001). 수술은 AD 군에서 IMH 군보다 더 많이 시행되었고(61.0% vs. 16.5%, 

p<0.001), type A AD 군에서 type A IMH 군보다 수술이 더 많이 시행되었다(90.6% vs. 
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37.0%, p <0.001). 전체병원내사망률은 8.6% (87/1,012) 였으며, 사망률은질환군에따

른 뚜렷한 차이를 보였다. Type A AD 군에서 가장 높은 병원내 사망률을 보였으며

(15.0%), 이어서 type A IMH (8.0%), type B AD(5.0%), 그리고 type B IMH (1.5%, 

p<0.001) 순이었다. AAS의 질환분류(IMH vs. AD)는 병원내 사망률을 결정하는 독립

적인 변수였다(교차비 4.117, 95% 유의구간 2.219 – 8.195, P<0.001). 다른 독립적인 변

수들로는 대동맥병변 위치(type A vs. B), 나이, 심낭압전 및 실신이 있었다. 발병 후 3

년생존율은 type B IMH 군에서가장높았고(92.2 ± 1.9%), 이어서 type A IMH (87.4 ±

2.9%), type B AD (85.2 ± 2.2%), 그리고 type A AD (77.5 ± 2.1%, p <0.001) 순이었다.

Conclusions: IMH는 급성 대동맥 증후군의 상당한 빈도를 보였으며 기존의 AD와는

다른 임상 양상과 경과를 보였다. 따라서 IMH는 단순히 AD의 전구질환이나 아형이

아니라독립적인다른질환으로취급되어져야 마땅함을시사한다.
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Table 1. Demographics, Location, and History of Patients with AD and IMH

Variables Total 
(n=1012)

AD 
(n=672, 66%)

IMH 
(n=340, 34%)

p value

Type

  A 394 (58.6%) 138 (40.6%)

  B 278 (41.4%) 202 (59.4%)

Age 
(mean ± SD)

59.2 ± 13.8 56.5 ± 14.1 64.6 ± 11.3 <0.001

Sex, male 557 (55.0%) 393 (58.5%) 164 (48.2%) 0.002

Marfan 
syndrome

48 (4.7%) 45 (6.7%) 3 (0.9%) <0.001

Bicuspid aortic 
valve

11 (1.1%) 8 (1.2%) 3 (0.9%) 0.655

Diabetes 62 (6.1%) 39 (5.8%) 23 (6.8%) 0.547

Hypertension 619 (61.2%) 396 (58.9%) 223 (65.6%) 0.04

Prior operation 81 (8.0%) 54 (8.0%) 27 (7.9%) 0.958

CVA 55 (5.4%) 36 (5.4%) 19 (5.6%) 0.878
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Table 2. Presenting Symptoms and Signs of Patients with AD and IMH

Variables Total 
(n=1012)

AD 
(n=672, 66%)

IMH 
(n=340, 34%)

p value

Altered mentality 57 (5.6%) 39 (5.8%) 18 (5.3%) 0.74

Hypotension/shock/tamponade 99 (9.8%) 64 (9.5%) 35 (10.3%) 0.697

Hypotension 52 (5.1%) 39 (5.8%) 13 (3.8%) 0.178

Shock 38 (3.8%) 27 (4.0%) 11 (3.2%) 0.536

Tamponade 55 (5.4%) 30 (4.5%) 25 (7.4%) 0.056

Syncope 70 (6.9%) 40 (6.0%) 30 (8.8%) 0.089

Dyspnea/Heart failure 95 (9.4%) 64 (9.5%) 31 (9.1%) 0.834

Renal failure (Cr 1.4 mg/dL) 258 (25.5%) 194 (28.9%) 64 (18.8%) 0.001

Pleural effusion 293 (29.0%) 166 (24.7%) 127 (37.4%) <0.001

Pericardial effusion 297 (29.3%) 197 (29.3 %) 100 (29.4%) 0.975

Focal neurologic sign 52 (5.1%) 41 (6.1%) 11 (3.2%) 0.051

Mesenteric ischemia 58 (5.7%) 52 (7.7%) 6 (1.8%) <0.001

Extremity ischemia 50 (4.9%) 47 (7.0%) 3 (0.9%) <0.001
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Table 3. Treatment of Patients with AD and IMH

Variables Total 
(n=1012)

AD 
(n=672, 66%)

IMH 
(n=340, 34%)

p value

Urgent surgery 415 (41.0%) 384 (57.1%) 31 (9.1%) <0.001

Urgent + Timed surgery 466 (46.0%) 410 (61.0%) 56 (16.5%) <0.001

Type A n=394 n=138

  Urgent surgery 382 (71.8%) 351 (89.1%) 31 (22.5%) <0.001

  Urgent + Timed surgery 408 (76.7%) 357 (90.6%) 51 (37.0%) <0.001

Type B n=278 n=202

Urgent surgery 33 (6.9%) 33 (11.9%) 0 (0%) <0.001

  Urgent + Timed surgery 58 (12.1%) 53 (19.1%) 5 (2.5%) <0.001
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Table 4. Outcomes of Patients with AD and IMH

Variables Total 
(n=1012)

AD 
(n=672, 66%)

IMH 
(n=340, 34%)

p value

Overall 
in-hospital mortality

87 (8.6%) 73 (10.9%) 14 (4.1%) <0.001

Overall 
surgical mortality

24 (5.2%) 22/410 (5.4%) 2/56 (3.6%) 0.569

Type A n=394 n=138

Overall 
in-hospital mortality

70/532 
(13.2%)

59 (15.0%) 11 (8.0%) 0.036

Mortality without surgery 32/124 
(25.8%)

24/37 (64.9%) 8/87 (9.2%) <0.001

  Mortality with surgical 
treatment

38/408 (9.3%) 35/357 (9.8%) 3/51 (5.9%) 0.367

Type B n=278 n=202

Overall 
in-hospital mortality

17/480 (3.5%) 14/278 (5.0%) 3/202 (1.5%) 0.038

Mortality without surgery 10/422 (2.4%) 7/225 (3.1%) 3/197 (1.5%) 0.285

  Mortality with surgical 
treatment

7/58 (12.1%) 7/53 (7.5%) 0/5 (0%) 0.386

Overall 3-year mortality 158 (15.6%) 126 (18.8%) 32 (9.4%) <0.001

Overall 3-year cumulative 
survival

80.7% ± 1.5 90.3% ± 1.6 <0.001
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Table 5. Clinical factors associated with in-hospital mortality

Variables Univariate Multivariate
Odds Ratio
(95% CI)

P value Odds Ratio
(95% CI)

P value

Disease entity 
  (aortic dissection)

2.838
(1.577-5.107)

0.001 4.117
(2.219-8.195)

<0.001

Location of affected 
aorta (type A)

4.127
(2.392-7.120)

<0.001 2.635
(1.508-4.813)

0.001

Age 1.304
(1.016-1.052)

<0.001 1.038
(1.019-1.058)

<0.001

Female 1.157
(0.745-1.797)

0.516

Hypertension 1.373
(0.859-2.195)

0.185

Marfan syndrome 0.217
0.030-1.594

0.133

Bicuspid aortic valve 4.094
(1.066-15.722)

0.040

DM 1.149
(0.481-2.750)

0.754

CVA 1.892
(0.864-4.144)

0.111

Shock 4.814
(2.299-10.081)

<0.001

Tamponade 5.120
(2.726-9.613)

<0.001 2.483
(1.179-5.065)

0.014

Syncope 4.788
(2.676-8.567)

<0.001 3.037
(1.536-5.833)

0.001

Dyspnea 1.623
(0.848-3.108)

0.144

Focal neurologic sign 3.540
(1.781-7.035)

<0.001

Creatinine 
> 1.4 mg/dl

2.008
(1.272-3.168)

0.003

Extremity ischemia 2.129
(0.966-4.693)

0.061

Mesenteric ischemia 2.704
(1.347-5.429)

0.005

Pericardial effusion 2.212
(1.417-3.454)

<0.001

Pleural effusion 1.050
(0.650-1.699)

0.841

Surgery 1.283
(0.826-1.992)

0.267
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Table 6. Long-term outcomes of Patients with AD and IMH

Variables, n (%) AD 
(n=672)

IMH 
(n=340)

p 
value

All patients

   1-year mortality 98 (14.6%) 23 (6.8%) <0.001

Type A n=394 n=138

   1-year mortality 71 (18.0%) 11 (10.1%) 0.030

Type B n=278 n=202

   1-year mortality 27 (9.7%) 9 (4.5%) 0.031
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Figure 1. Prevalence of acute aortic syndrome 
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Figure 2. In-hospital mortality according to the underlying disease entity and location 

of aortic involvement
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Figure 3. Cumulative survival rates according to the disease entities

p < 0.001

AD          672                   548                      504                    462

IMH        340                     298                      280                    274
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Figure 4. Cumulative survival rates according to the disease entities and type
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