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Spanish Acute Aortic Syndrome Study (RESA).
Better Diagnosis Is Not Reflected in Reduced Mortality
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Introduction and objectives. Because acute aortic
syndrome (AAS) is associated with high mortality, early
diagnosis and treatment are vital. The aim of the Spanish
Acute Aortic Syndrome Study (RESA) was to investigate
the effectiveness of current treatment of AAS in a broad
range of tertiary care hospitals in Spain.

Methods. Between January 2005 and December 2007,
24 tertiary care hospitals reported data on 519 patients
with AAS (78% male; mean age, 61 [13] years; range, 20-
92 years): 357 had type A AAS and 162 had type B.

Results. The time delay between symptom onset and
diagnosis was <24 hours in 67% of cases and >72 hours in
11%. Some 80% of patients with type A AAS were treated
surgically. The interval between diagnosis and surgery
was <24 hours in 90% of cases. In patients with type B
AAS, 34% received invasive treatment: 11% had surgery
and 23% underwent endovascular procedures. Mortality
during hospitalization in patients with type A disease was
33% in those treated surgically and 71% in those treated
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medically. Mortality in patients with type B disease was
17% with medical treatment, 27% with endovascular
treatment, and 50% with surgical treatment.

Conclusions. Despite significant advances in the
diagnosis of AAS, in-hospital mortality remains high. The
findings of this study are representative of a broad range of
unselected patients undergoing treatment for the disease
and support the need for continuing improvements in
therapeutic approaches to AAS.

Key words: Acute aortic syndrome. Aortic dissection.
Mortality. Heart surgery.

Registro Espaiol del Sindrome Adrtico Agudo
(RESA). La mejora en el diagnoéstico no se
refleja en la reduccién de la mortalidad

Introduccion y objetivos. El sindrome adrtico agudo
(SAA) tiene una alta mortalidad que obliga a un diagnés-
tico y un tratamiento precoces. El Registro Espafiol del
Sindrome Adrtico Agudo (RESA) pretende valorar los re-
sultados actuales en el manejo del SAA en una amplia
cohorte de hospitales terciarios de nuestro pais.

Métodos. Desde enero de 2005 hasta diciembre de
2007, 24 hospitales terciarios incluyeron a 519 pacientes
con SAA (el 78% varones; media de edad, 61 + 13 [inter-
valo, 20-92] afos), 357 de tipo Ay 162 de tipo B.

Resultados. El intervalo entre los sintomas y el diag-
noéstico fue < 24 h en el 67% de los casos y > 72 h en el
11%. El 80% de los SAA de tipo A fueron tratados qui-
rargicamente. El intervalo entre el diagndstico y la ciru-
gia fue < 24 h en el 90% de los casos. En el SAA tipo B
recibieron tratamiento invasivo el 34%; cirugia, el 11% y
tratamiento endovascular, el 23%. La mortalidad del tipo
A durante la hospitalizacion fue el 33% de los tratados
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quirtirgicamente y el 71% de los tratados médicamente.
La mortalidad del tipo B con tratamiento médico fue del
17%; con tratamiento endovascular, el 27% y con trata-
miento quirdrgico, el 50%.

Conclusiones. A pesar de los importantes avances
en el diagndstico del SAA, la mortalidad hospitalaria es
elevada. Los resultados de este estudio representan una
aproximacién mas general y no seleccionada del manejo
de esta afeccidn y respaldan la necesidad de continuar
mejorando la estrategia terapéutica del SAA.

Palabras clave: Sindrome adrtico agudo. Diseccion de
aorta. Mortalidad. Cirugia cardiaca.

ABBREVIATIONS

AAS: acute aortic syndrome

INTRODUCTION

Acute aortic syndrome (AAS) is an acute process
affecting the aortic wall that is associated with high
rates of morbidity and mortality. Essentially, it
involves three entities: aortic dissection, intramural
hematoma, and penetrating ulcer.! The incidence
of AAS is approximately 20 to 40 cases per
million population per year,>* 80% of which are
dissections, 15% are intramural hematomas, and
5% are penetrating ulcers. The advances in imaging
techniques, combined with the progress in surgical
and endovascular techniques, have modified the
diagnosis and treatment of this syndrome in recent
years.** A number of studies have reported updated
information on the diagnosis, treatment, and
prognosis of this condition.!®!® Nevertheless, the
majority of them present data obtained from a single
center, with retrospective series documented over
many years that do not reflect the current reality
in the management of this entity.!*!® On the other
hand, other multicenter studies are biased due to the
inclusion of patients from centers of excellence,!%!? a
circumstance that does not allow the extrapolation
of the results to the health care field in general.

The objective of the Spanish Acute Aortic
Syndrome Study (RESA) was to analyze the
diagnosis, treatment, and mortality of AAS in Spain
with the aim of achieving possible improvements in
its management.

METHODS

The authors carried out a prospective, descriptive,
and observational study in tertiary centers capable of
carrying out imaging and hemodynamic techniques
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and heart surgery 24 hours a day. Twenty-four of the
34 tertiary hospitals proposed agreed to participate
in the Spanish Acute Aortic Syndrome Study.
The participating centers accepted the commitment
to include all the patients with AAS evaluated
prospectively and consecutively, regardless of
whether they had been referred from other centers
or had been diagnosed in their own hospital. The
recruitment period was from January 2005 to
December 2006. In all, 519 patients with AAS were
included, 349 with involvement of ascending aorta
(type A) and 170 (32.7%) with involvement of only
descending aorta (type B). In 430 cases (82.9%),
the diagnosis was aortic dissection (312 type A
and 118 type B), in 72 (13.9%), it was intramural
hematoma (32 type A and 40 type B), and in 17,
it was penetrating ulcer (5 type A and 12 type B).
In 8 patients with type B aortic dissection, there
was retrograde extension of the dissection into the
uppermost part of the ascending aorta during the
initial days of the hospital stay; thus, in the end, 357
AAS were considered to be type A and 162, type B.
In all, 47.6% of the patients had been referred from
regional hospitals or other centers in which heart
surgery was not performed.

Data Collection

The Cardiology and Cardiac Surgery Departments
of each hospital were asked to participate both in
the collection and validation of data, and to choose
a single coordinator for each center who would
transmit the information. The patients were identified
in the emergency service, imaging departments and
on the basis of hospital discharge records. The
diagnosis was based on clinical data, information
from imaging techniques, intraoperative findings
and/or postmortem examination. The data collection
form included 140 variables with demographic
information, medical record, physical examination,
imaging techniques, treatment, mortality, and in-
hospital complications. The variables were defined
in agreement with the International Registry of
Acute Aortic Dissection (IRAD)! in order to
facilitate a possible future comparison. The IRAD
is an international registry that was created in
1996 with the participation of different European
countries, the United States, and Japan. A history
of arteriosclerosis was considered if the patient
had had a previous diagnosis of ischemic heart
disease, obliterative arteriopathy or stroke. A
systolic arterial pressure <80mmHg was considered
to indicate the presence of shock, and a creatinine
level >1.5 mg/100 mL was indicative of abnormal
renal function. The participants were instructed to
include every case, providing the available data,
even if there was little information. Any doubts
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TABLE 1. Demographic Data and History of Disease in Patients With Acute Aortic Syndrome

Variable Overall (n=519) Type A (n=357) Type B (n=162) P2
Age, mean (SD), y 60.9 (13.3) 60.3(0.7) 62.3(1.0) 10
Age >70 years, n (%) 154 (29.7) 92 (25.7) 62 (36.4) .01
Men, n (%) 402 (77.5) 268 (75.1) 134 (82.7) .06
Hypertension, n (%) 369 (71.1) 241 (67.5) 128 (79.0) .009
Smoking habit, n (%) 233 (44.9) 148 (41.5) 85 (52.5) .02
Dyslipidemia, n (%) 116 (22.4) 71(19.9) 45 (27.8) .05
Diabetes mellitus, n (%) 43 (8.3) 30(8.4) 13 (8.0 .90
Ischemic heart disease, n (%) 44 (8.5) 28 (7.8) 16 (9.9) 49
Arteriosclerosis, n (%) 97 (18.7) 50 (14.0) 47 (29.0) .001
Marfan’s syndrome, n (%) 33(6.4) 29 (8.1) 4(2.5) .02
Aortic aneurysm, n (%) 89 (17.1) 60 (16.8) 29(17.9) .82
Aortic valve disease, n (%) 46 (8.9) 41 (11.5) 5(3.1) .001
Cardiac surgery, n (%) 34 (6.6) 26 (7.3) 8(4.9 44
Previous dissection, n (%) 0 (4.0) 7(1.9 16 (9.8) 10

SD indicates standard deviation.
aType A versus type B.

were resolved by phoning the person responsible
in each hospital. Fourteen cases involving chronic,
post-traumatic, or iatrogenic aortic conditions were
not included in the study.

Data Analysis

Thedata wereanalyzed using the SPSS 13 statistical
software package. The quantitative variables were
expressed as the mean (standard deviation) and
the qualitative variables as the percentage. For the
intergroup comparison of the quantitative variables,
Student ¢ test was employed, and the y? test was
used to compare the qualitative variables. A P value
less than .05 was considered to indicate statistical
significance.

RESULTS

Demographic Data

Thestudyincluded 519 patients with AAS, 402 men
(77.4%) and 117 women (22.5%), with a mean age of
61 (13) years (range, 20-92 years). The demographic
data and history of cardiovascular disease are shown
in Table 1. The patients with type B AAS exhibited a
higher incidence of cardiovascular risk factors such
as hypertension (67.5% vs 79%; P=.009), smoking
(41.5% vs 52.5%; P=.02), dyslipidemia (19.9% vs
27.8%; P=.05), or a history of arteriosclerotic disease
(14% vs 29%; P<.001). In contrast, those with type
A AAS showed a higher incidence of Marfan’s
syndrome (8.1% vs 2.5%; P<.01) and aortic valve
disease (11.5% vs 3.1%; P<.001).

Symptoms, Signs on Examination,
and Supplementary Tests

Chest pain was the most common presenting
symptom (95.9%). In type A AAS, the pain was
more frequently localized to the anterior chest than
in type B (70.8% vs 43.8%; P<.001), and in type B
AAS, it was more frequently localized to the back
(33.9% vs 56.8%; P<.001) or to the abdomen (19.6%
vs 28.4%; P<.03). Both syncope and neurological
deficit were more common presenting symptoms
in type A AAS (18.2% and 11.88%, respectively)
(Table 2). Hypertension during the acute phase
occurred more frequently in type B AAS (31.3%
vs 63%; P<.001). In contrast, hypotension/shock
and congestive heart failure were more common in
type A AAS. The chest x-ray was strictly normal
in 16.6% of the cases. Mediastinal widening was
observed more frequently in type A AAS (57.7% vs
43.2%; P=.002) and the incidence of pleural effusion
was higher in type B AAS (5.9% vs 13%; P=.000).
The electrocardiogram was normal in 37.6% of the
patients, and reversible changes in repolarization
indicative of ischemia/injury were found in 13.1% of
the cases (Table 2).

Diagnosis Using Imaging Techniques

Computed tomography was the first technique to
beemployedin 77.1% of the patients, transesophageal
echocardiography in 18.7%, aortography in 2.9%,
and magnetic resonance in 0.4%. More than 1
imaging technique was utilized in 53.2% of the
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TABLE 2. Symptoms, Physical Examination, Complementary Data, and Imaging Techniques

Total (n=519) Type A (n=357) Type B (n=162) P
Symptoms
Chest/abdominal pain, n (%) 498 (95.9) 339 (94.9) 159 (98.1) .53
Anterior chest pain, n (%) 323 (62.2) 252 (70.8) 71(43.8) .001
Posterior chest pain, n (%) 213 (41.0) 121 (33.9) 92 (56.8) .001
Abdominal pain, n (%) 116 (22.4) 70 (19.6) 46 (28.4) .026
Pain in extremities, n (%) 41(7.9) 34 (9.5) 7(4.3) .042
Syncope, n (%) 74 (14.3) 65 (18.2) 9(5.6) .001
Physical examination
Hypertension, n (%) 215(41.4) 113 (31.3) 102 (63.0) .001
Shock, n (%) 97 (18.7) 77 (21.6) 20 (12.3) .013
CHF, n (%) 52 (10.0) 45 (12.6) 7(4.3) .004
Pulse deficit, n (%) 115 (22.2) 85 (23.8) 30(18.5) 18
Coma, n (%) 15 (2.9) 12 (3.4) 3(1.9) .34
Neurological deficit, n (%) 49 (9.4) 42 (11.8) 7(4.3) .007
Chest x-ray
Normal, n (%) 86 (16.6) 52 (14.6) 34 (21.0) .07
Mediastinal widening, n (%) 276 (53.2) 208 (57.7) 70 (43.2) .002
Abnormal aortic contour, n (%) 119 (22.9) 74 (20.7) 45 (27.8) .08
Pleural effusion, n (%) 42 (8.1) 21 (5.9 21 (13.0) .006
Electrocardiogram
Normal, n (%) 195 (37.6) 133 (37.3) 62 (31.2) .82
Nonspecific ST changes, n (%) 68 (13.1) 50 (14.0) 18 (11.1) 37
Ischemia, n (%) 77 (14.8) 62 (17.4) 15(9.3) .16
LVH, n (%) 124 (23.9) 75(21.0) 49(30.2) .03
Necrosis, n (%) 23(4.4) 17 (4.8) 6(3.7) .59
Initial imaging technique
CT, n (%) 400 (77.1) 255 (71.4) 145 (89.5) .001
TEE, n (%) 97 (18.7) 84 (23.5) 13(8.0) .001
MR, n (%) 2(0.4) 1(0.3) 1(0.6) .56
Angiography, n (%) 15(2.9) 12 (3.4) 3(1.9 .34

CHF indicates congestive heart failure; CT, computed tomography; LVH, left ventricular hypertrophy; MR, magnetic resonance; TEE, transesophageal echocardiography..

cases, 58.5% of those of type A AAS and 46.2% of
those of type B AAS. The time elapsed between the
onset of symptoms and the diagnosis was <24 hours
in 70.3% of the cases (median, 5 hours; 25th-75th
percentiles [P25-P75], 3-10 hours); the interval was
<72 hours in 18.7% of the patients and >72 hours
in 11%.

Acute Complications

Pericardial effusion was diagnosed in 37.3% of the
cases of type A and cardiac tamponade in 16.2%;
the incidence of periaortic hematoma was the same
in both type A and type B (24.4% vs 25.9% in type B
AAS; no significant difference). There were no
significant differences between the 2 types of AAS in
terms of the incidence of peripheral ischemia (10.1%
vs 6.2%) or mesenteric ischemia (6.4% vs 6.2%).
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Treatment

Surgical treatment was performed in 284 (79.6%)
of the 357 patients with type A AAS. In 20.4% of the
patients who did not undergo surgical treatment, it
was due to advanced age (>75 years) in 17 (4.8%),
to comorbidity in 8 (2.2%), to stable intramural
hematoma in 6 (1.7%), to refusal on the part of
the patient in 8 (2.2%), and to death prior to
being accepted for surgery in 25 (7%). The time
elapsed between the diagnosis and surgery was
<24 hours in 90% of the cases (median, 4 hours;
P25-P75, 3-7 hours). Among the patients with
type B AAS, the treatment was medical in 107
cases (66.0%), endovascular in 37 (22.8%), and
surgical in 18 (11.1%). The need for endovascular or
surgical treatment was due to persistent pain in 15
cases, extension of the dissection in 2, uncontrolled
hypertension in 6, imminent aortic rupture in 9,



TABLE 3. Treatment and Outcome in Patients
With Acute Aortic Syndrome (n=519)

Type A (n=357) Type B (n=162)

Treatment
Surgical, n 284 18
Medical, n 73 107
Endovascular, n 37

In-hospital mortality

Surgical treatment, n (%) 95 (33.4) 9 (50)
Medical treatment, n (%) 52 (71.2) 18 (16.8)
Endovascular treatment 10 (27)

organ ischemia in 5, peripheral ischemia in 4, and
severe aortic dilation in 6. Three patients required
percutaneous fenestration and 3 patients with type
A AAS also underwent endovascular treatment in
descending aorta.

Mortality

The total in-hospital mortality was 35.4%
(184/519) (Table 3). The rate of mortality associated
with type A AAS during the hospital stay was 41.1%
(147/357), 33.4% (95/284) among those patients
treated surgically, and 71.2% (52/73) among those
treated medically (P=.002). The total mortality
in type B was 22.8% (37/162), being lower among
patients who received medical treatment (16.8%
[18/107]; P<.05) than among those who underwent
endovascular treatment (27.0% [10/37]) or were
treated surgically (50.0% [9/18]) (Figure).
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DISCUSSION

The results of the present study demonstrate an
important advance in the diagnosis of AAS, as
more than 70% of the cases were diagnosed within
the first 24 hours after the onset of the symptoms.
However, the total mortality is as high in type A as
in type B, a circumstance that indicates the need to
optimize the therapeutic management.

It has classically been accepted that the mortality
rate associated with AAS is higher than 1% per
hour if proper treatment is not initiated rapidly.'**
To improve the prognosis of these patients, a high
clinical suspicion, in the presence of clinical signs or
symptoms suggestive of AAS, is essential, especially
in hypertensive patients or those with Marfan’s
syndrome or arteriosclerotic aneurysms. When
AAS is suspected, an imaging technique should be
performed as soon as possible to confirm or rule out
the diagnosis and initiate treatment immediately.

Different studies have reported the demographic
variables, symptoms and signs associated with
AAS,'%2 but we have no information from
a multicenter study involving a large series of
patients in Spain. Comparing the findings with
those reported in the IRAD,!® we observe that the
population is somewhat younger (60.9 years vs 63.1
years), there is a higher proportion of men (77.5%
vs 65.3%) and a lower incidence of patients who had
undergone previous heart surgery (6.6% vs 17.9%).
Among the presenting clinical signs and symptoms
recorded in the present study, there is a notably
higher frequency of syncope (14.3% vs 9.4%) and
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Figure 1. Thirty-day mortality in type
A and type B acute aortic syndrome
according to the treatment received.
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of pulse deficit (22.2% vs 15.1%). Classically, an
abnormal chest x-ray has been considered to be
highly useful in the diagnosis of aortic dissection.?!
However, in agreement with other series,'®? in
more than 30% of the cases, it reveals no evidence
of mediastinal widening or abnormalities in the
aortic contours. Thus, in the study of the causes of
acute chest pain, a normal chest x-ray should not
rule out the suspicion of AAS. It is not unusual
to confuse AAS with acute coronary syndrome, a
condition that can result in important complications
secondary to thrombolytic treatment.” Although
the presence of a normal electrocardiogram can
increase the suspicion of AAS,*!° our results show
that the electrocardiogram is strictly normal in only
38% of the cases, reveals signs of ischemia/injury in
15%, and waveforms indicative of necrosis in 4% of
the cases.

One of the major challenges we face in order to
improve the diagnosis of AAS is maintaining the
necessary degree of clinical suspicion. Some series
report that clinicians suspect the diagnosis in less
than 50% of the patients with AAS evaluated.?*%
A noteworthy finding in the present study is the
fact that more than 70% of the cases of AAS
were diagnosed within the first 24 hours. This
information, which goes unnoticed in the majority
of the published series, influences the characteristics
of the population included since, the earlier the
diagnosis, the poorer the prognosis in the population
studied.?” The choice of the most appropriate imaging
technique for the diagnosis of AAS has been widely
debated.*> Some groups consider transesophageal
echocardiography to be the technique of choice,?®?
but there is growing consensus as to the advisability
of performing the available technique with which
there is the greatest experience in each center. In the
RESA, the use of computed tomography as the first
diagnostic technique was more widespread than that
reported in the IRAD! (77% vs 61%). Notably, in the
present series, transesophageal echocardiography
was utilized for the initial diagnosis of AAS in only
19% of the cases, versus 33% in the IRAD. Whereas
the majority of the IRAD centers are referral centers
for aortic disease and have echocardiographers on
hand 24 hours a day, this type of tertiary center was
not selected for the RESA. In this context, given
its availability and the excellent data it provides,
computed tomography is the most useful imaging
technique for the diagnosis of AAS.

In patients with type A AAS included in the
IRAD series, the mean interval between the onset
of symptoms and surgical treatment was 79 hours,?
and between the onset of symptoms and the
diagnosis of type B AAS, it was 39 hours.’® The
marked dissemination of knowledge concerning
this condition that took place in Spain in recent
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years’33 has probably led to the fact that the
clinical suspicion is high and an imaging technique
is rapidly indicated. Another aspect that confirms
the improvement in the diagnosis of this disease is
reflected by the diagnosis of intramural hematoma
in 15% of the cases of AAS, while the rate in the
IRAD is only 5%.!7 Our results agree with the
majority of the Asian series in which computed
tomography is much more frequently employed for
the diagnosis of chest pain.*%

Early surgical treatment has been considered
essential to improve survival rates in type A AAS. In
the present study, the time elapsed between diagnosis
and surgical treatment was acceptable, and did not
surpass 24 hours in 90% of the cases. However, the
mortality rate was high (33%), although not much
higher than that obtained in the cross-sectional
database® recently created in the United States,
which included 3013 type A dissections, with a
mortality rate of 26%, identical to that reported for
the IRAD.' The higher mortality of the RESA may
be due to the inclusion of more unstable patients.
In the present series, there was a higher incidence of
tamponade or shock (18.7% vs 8.4%), of neurological
deficit (9.4% vs 4.7%), and of heart failure (10% vs
6.6%) than in the IRAD. The earlier diagnosis, while
favorable in terms of patient prognosis, means that
more unstable patients are included, who, if their
diagnosis had been delayed, would not have reached
the hospital and would not have been included in
the series. On the other hand, the inclusion of only
referral centers with extensive experience in aortic
surgery increases the number of patients transferred
from other centers, a circumstance that produces a
certain bias with respect to inclusion. While in this
study, 47% of the patients were transferred from
regional hospitals, in the TIRAD,?¥ this proportion
was over 65%. Finally, in the IRAD, 28% of the
cases of type A AAS were treated medically, versus
20% in the present series, a fact that suggests that
a more selective approach was employed among
those patients to be treated surgically in the IRAD
centers.

A number of the above mentioned factors could
also have played a role in the higher mortality rate
among patients with type B AAS since, in the present
study, it was 23% and in the IRAD! it was 15%. Of
the patients with type B AAS in the series we focus
on here, 33% required surgical or endovascular
treatment, versus 20% in the IRAD.!° Twenty-
three percent of those with type B AAS underwent
endovascular treatment because of complications,
and the mortality rate was 27%. These results should
be considered with caution because of the initial
experience of some centers with this therapeutic
modality, which can affect both the indication for
and the outcome of the treatment.



Taking into account the limitations inherent in
all registries, the results of the present study are
especially important, as they have been obtained
from a large cohort of tertiary hospitals in Spain.
All the centers agreed to enroll consecutively all the
patients with AAS, and the inclusion of the cases
was validated by the cardiology and cardiac surgery
departments. The data concerning symptoms,
diagnosis, therapeutic management and mortality
were completed in every case.

The general information derived from this study
may be closer to reality, and contrasts with the
results recorded in studies of retrospective series
from a single center or in multicenter studies that
included only centers of excellence that receive
patients transferred from other centers, with a
longer delay after the onset of symptoms.

CONCLUSIONS

Despite the important advances in the diagnosis
of AAS, the in-hospital mortality remains high.
The early diagnosis, the lower number of patients
transferred from other centers and the fact that
there was no process of selection of the participating
hospitals are factors that may have led to the
inclusion of more unstable patients with a poorer
prognosis. Our results confirm the need to continue
the efforts to improve the therapeutic management
of AAS. The increased specialization of the surgical
teams and the improvement in health care logistics
in terms of times to nonelective surgery may help
us to achieve this aim. New registries are needed
to enable us to assess the changing reality of the
management of this disease.

REFERENCES

1. Vilacosta I, San Roman JA. Acute aortic syndrome. Heart.
2001;85:365-8.

2. Tsai TT, Nienaber ChA, Eagle KA. Acute aortic syndromes.
Circulation. 2005;112:3802-13.

3. Khan IA, Nair CK. Clinical, diagnostic, and management
perspectives of aortic dissection. Chest. 2002;122:311-28.

4. Shiga T, Wajima Z, Apfel C, Inoue T, Ohe Y. Diagnostic
accurancy of transesophageal echocardiography, helical
computed tomography and magnetic resonance imaging for
suspected thoracic aortic dissection. Systematic review and
meta-analisis. Arch Intern Med. 2006;166:1350-6.

5. Moore AG, Eagle KA, Bruckman D, Moon BS, Malouf
JF, Fattori R, et al. Choice of computed tomography,
transesophageal echocardiography, magnetic resonance
imaging, and aortography in acute aortic dissection:
International Registry of Acute Aortic Dissection (IRAD).
Am J Cardiol. 2002;89:1235-8.

6. Nienaber CA, Fattori R, Lund G, Dieckmann C, Wolf W, von
Kodolitsch Y, et al. Nonsurgical reconstruccion of thoracic
aortic dissection by stent-graft placement. N Engl J Med.
1999;340:1546-52.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Evangelista A et al. Spanish Acute Aortic Syndrome Study

. Dake MD, Kato N, Mitchell RS, Semba CP, Razavi MK,

Shimono T,et al. Endovascular stent-graft placement for
the treatment of acute aortic dissection. N Engl J Med.
1999;340:1546-52.

. Lai DT, Robbins RC, Mitchell RS, Moore KA, Oyer PE,

Shumway NE, et al. Does profund hypothermic circulatory
arrest improve survival in patients with acute type a aortic
dissection? Circulation. 2002;106 Suppl 1:218-28.

. Bakhtiary F, Dogan S, Zierer A, Dzemali O, Oezaslan F,

Therapidis P, et al. Antegrade cerebral perfusion for acute type
A dissection in 120 consecutive patients. Ann Thorac Surg.
2008,85:465-9.

Hagan P, Nienaber Ch, Isselbacher E, Bruckman D, Karavite
D, Russmann PL et al. The international registry of acute
aortic dissection (IRAD). New insights into old disease.
JAMA. 2000;283:897-903.

Mehta R, Suzuki T, Hagan P, Bossone E, Gilon D, Llovet
A, et al. Predicting death in patients with acute type A aortic
dissection. Behalf of the international registry of acute aortic
dissection (IRAD) investigators.Circulation. 2002;105:200-6.
Trimarchi S, Nienaber Ch, Rampoldi V, Myrmel T, Suzuki
T, Bossone E, et al. Role and results of surgery in acute type
B aortic dissection. Insights from the international registry of
acute aortic dissection (IRAD). Circulation. 2006;114 Suppl
1:357-64.

Umaifa JP, Lai D, Mitchell RS, Moore K, Rodriguez F,
Robbins R, et al. Is medical therapy still the optimal treatment
strategy for patients with acute type B aortic dissection. J
Thorac Cardiovasc Surg. 2002;124:896-910.

Bavaria J, Brinster D, Gorman R, Woo YJ, Gleason T,
Pochettino A. Advances in the treatment of acute type A
dissection: An intregrated approach. Ann Thorac Surg.
2002;74:S1848-58.

Ehrlich M, Ergin M, McCullough J, Lansman S, Galla J,
Bodian CA, et al. Results of immediate surgical treatment
of all acute type A dissections. Circulation. 2000;102 Suppl
111:248-52.

Kallenbach K, Oelze T, Salcher R, Hagl Ch, Karck M, Leyh
R, et al. Evolving strategies for treatment of acute aortic
dissection type A. Circulation. 2004;110 Suppl 11:243-9.
Evangelista A, Mukherjee D, Mehta R, O’Gara P, Fattori R,
Cooper J, et al. Acute intramural hematoma of the aorta a
mystery in evolution. For the internartional registry of aortic
dissection (IRAD) investigators. Circulation. 2005;111:1063-70.
Suzuki T, Metha R, Ince H, Nagai R, Sakomura Y, Weber
F, et al. Clinical profiles and outcomes of acute type B aortic
dissection in the current era: Lessons from the international
registry of aortic dissection (IRAD). Circulation. 2003;108
Suppl 11:312-7.

Nienaber Ch, Eagle K. Aortic dissection: New frontiers in
diagnosis and manegement. Part I: From etiology to diagnostic
strategies. Circulation. 2003;108:628-35.

Nienaber Ch, Eagle K. Aortic dissection: New frontiers in
diagnosis and manegement. Part II: Therapeutic management
and folow-up. Circulation. 2003;108:772-8.

Klompas M. Does this patient have an acute thoracic aortic
dissection? JAMA. 2002;287:2262-72.

von Kodolitsch Y, Nienaber CA, Dieckmann C, Schwartz AG,
Hofmann T, Brelenfeld C, et al. Chest radiography for the
diagnosis of acute aortic syndrome. Am J Med. 2004;116:73-
7.

Hansen MS, Nogareda GJ, Hutchison SJ. Frequency of
and inappropiate treatment of misdiagnosis of acute aortic
dissection. Am J Cardiol. 2007;99:852-6.

Meszaros 1, Morocz J, Szlaic J. Epidemiology and
clinicopathology of aortic dissection. Chest. 2000;117:1271-8.
Sullivan P, Wolfson A, Leckey R, Burke J. Diagnosis of acute
thoracic aortic dissection in the emergency department. Am J
Emerg Med. 2000;18:46-50.

Rev Esp Cardiol. 2009;62(3):255-62 261



Evangelista A et al. Spanish Acute Aortic Syndrome Study

26.

27.

28.

29.

30.

Viljanen T, Diagnostic difficulties in aortic dissection:
retrospective study of 89 surgically treated patients. Ann Chir
Gynaecol. 1986;75:328-32.

Trimarchi S, Nienaber Ch, Rampoldi V, Myrmel T, Suzuki
T, Mehta RH, et al. Contemporany results of surgery in acute
type A aortic dissection: The international registry of acute
aortic dissection experience. J Thorac Cardiovascular Surg.
2005;129:112-22.

Erbel R, Oclert H, MeyerJ, Puth M, Mohr-Kahaly S, Hausmann
F, et al. Effect of medical and surgical therapy on aortic
dissection evaluated by tranesophageal echocardiography.: the
European Coopertaive Study Group on Echocardiography.
Circulation. 1993;87:1604-15.

Bossone E, Evangelista A, Isselbacher E, Trimarchi S,
Hutchison S, Gilon D, et al. Pronostic role of transesophageal
echocardiography in acute type A aortic dissection. Am Heart
J.2007;153:1013-20.

Mehta R, Bossone E, Evangelista A, O’Gara P, Smith D,
Cooper JV, et al; on behalf of the international resgitry of acute
aortic dissection (IRAD) investigators. Acute type B aortic

APPENDIX 1

31.

32.

33.

34.

35.

36.

dissection in elderly patients: Clinical features, outcomes,
and simple risk stratification rule. Ann Thorac Surg. 2004;77:
1622-9.

Evangelista A. Historia natural y tratamiento del sindrome
aodrtico agudo. Rev Esp Cardiol. 2004;57:667-79.

Evangelista A. Avances en el sindrome aortico agudo. Rev Esp
Cardiol. 2007;60:428-39.

Ince H, Nienaber CA. Tratamiento de los sindromes adrticos
agudos. Rev Esp Cardiol. 2007;60:526-41.

Maraj R, Rerkpattanapipat P, Jacobs LE, Makornwattana
P, Kotler MN. Meta-analysis of 143 reported cases of aortic
intramural hematoma. Am J Cardiol. 2000;86:664-8.

Pelzel JM, Braverman AC, Hirsch AT, Harris KM.
International heterogeneity in diagnostic frequency and clinical
outcomes of ascending aortic intramural hematoma. J Am Soc
Echocardiogr. 2007;20:1260-8.

Knipp BS, Deeb M, Prager RL, Williams CY, Upchurch GR,
Patel HJ. A contemporary analysis of outcomes for operative
repair of type A aortic dissection in the United States. Surgery.
2007;142:524-8.

Hospital de Bellvitge (L’Hospitalet de Llobregat), Hospital Germans Trias i Pujol (Badalona), Hospital Central de Asturias (Oviedo), Hospital Clinico de
Valladolid (Valladolid), Hospital Son Dureta (Palma de Mallorca), Hospital Juan Canalejo (A Corufia), Hospital Virgen Macarena (Sevilla), Hospital Universitario
Valdecilla (Santander), Hospital de Sant Pau (Barcelona), Hospital do Meixoeiro (Vigo), Hospital La Paz (Madrid), Hospital Ramén y Cajal (Madrid), Hospital
Virgen de la Arrixaca (Murcia), Hospital Clinic (Barcelona), Hospital Carlos Haya (Malaga), Hospital 12 de Octubre (Madrid), Hospital Clinico San Carlos
(Madrid), Hospital La Fe (Valencia), Hospital de La Princesa (Madrid), Hospital de Galdakao (Galdakao), Hospital Costa del Sol (Mélaga), Hospital Txagorritxu
(Vitoria), Hospital Universitario de Valencia (Valencia), and Hospital Vall d’Hebron (Barcelona).

262 Rev Esp Cardiol. 2009;62(3):255-62



