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Background: Aortic dissection is a dangerous condition with a high mortality in the acute stage. Aortic dissection 
requires early diagnosis and treatment. 

Methods and Results: This short review discusses and focuses on known complications of aortic dissection and 
its natural mortality applying data from already published reports and from cohorts and registers, especially IRAD. 
Survival data of patients with type A and type B of dissection are presented and treatment options are proposed. The 
review presents three interesting cases from our database pointing out mistakes made in the diagnostic process and in 
dealing with the patient even after establishing the correct diagnosis. In one case, a patient with chest pain + “immeas-
urable” BP was suspected to suff er from an acute myocardial infarction and cardiogenic shock instead of AoD + aortic 
branch obstruction. In another patient with chest pain + V1V2 ST elevation, again the acute coronary syndrome was 
suspected. In fact, AoD with a perforation to cardiac chambers through the interventricular septum was the explanation. 
In the third case, the correct diagnosis of AoD was established. This patient was at a signifi cant risk of aortic rupture 
because of his uncontrolled blood pressure. Instead of sedation administration and eff ective BP lowering, the patient 
was stressed even more by detailed information about this life threatening disease. This led to an aortic rupture with 
cardiac tamponade. Other mistakes made when dealing with all these presented cases are also discussed. 

Conclusion: The high mortality in patients suff ering from aortic dissection is often potentiated by misdiagnosing 
and mishandling of these patients in clinical scenario. 

INTRODUCTION 

Aortic dissection (AoD) is a life threatening disease. 
Its natural mortality is high (1 % in 1 hour during the fi rst 
48 hours, if untreated) (ref.1). Most patients with AoD 
have hypertension (80 %) in their histories2, 3 or there is 
a defective aortic tissue found at autopsy (Marfan syn-
drome, Ehlers Danlos syndrome). Physical eff ort or emo-
tional stress elevating pulse pressure is a common trigger 
of acute AoD. A sudden sharp pain is a leading symptom 
of AoD but it is not necessarily present in all cases. Other 
signs of AoD come from branch obstruction (myocardial 
infarction, stroke, bowel ischemia, paraplegia etc.), acute 
heart failure (due to aortic regurgitation or arrhythmias) 
or rupture and bleeding (hemothorax, hemopericardium, 
retro/intraperitoneal hematoma). Disseminated intravas-
cular coagulation is common. Multiorgan failure (due to 
either arterial obstruction or disseminated intravascular 
coagulation) could cause death in the subacute period3. 

Management of patients with AoD requires early 
 diagnosis and treatment. According to the guidelines4, 
pain relief by morphine and blood pressure reduction are 
the treatment goals in the early stage of management. A 
target systolic blood pressure of about 100–120 mms of 
mercury should be achieved and maintained by medication 

(betablockers ± vasodilators). According to the Stanford 
classifi cation, in type A AoD the dissection involves the 
ascending aorta. In type B, the proximal aorta is not in-
volved5. It is very important to distinguish between type A 
and B AoD, as in type A an urgent operation is indicated. 
In type B, a medical approach is advocated.

Even if the correct diagnosis is made quickly and the 
treatment delivered properly, the number of complications 
potentially leading to death is high. Hagan6 published an 
extensive observation of 464 patients with AoD. The data 
came from the contemporary, multi-center International 
Registry of Acute Aortic Dissection (IRAD), collect-
ing patients from 18 referral centers worldwide. Among 
these, 62.3 % had type A dissection. Overall in-hospital 
mortality was 27.4 %. The mortality of patients with type 
A dissection managed surgically was 26 %; among those 
not receiving surgery (typically because of advanced age 
and co-morbidity), mortality was 58 %. Mortality of pa-
tients with type B dissection treated medically was 10.7 %. 
Surgery was performed in 20 % of patients with type B dis-
section; mortality in this group was 31.4 %. Patients with 
coronary involvement, other vascular complications or 
presenting with neurological symptoms demonstrate the 
highest mortality. Such an “unstable” group of patients 
(presence of cardiac tamponade, shock, congestive heart 
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failure, cerebrovascular accident, stroke, coma, myocar-
dial ischemia or infarction, electrocardiograms with new 
Q waves or ST elevation, acute renal failure or mesenteric 
ischemia-infarction at the time of the operation) had mor-
tality 31.4 % in IRAD. The “stable” group had mortality 
16.7 %. Compared to the “unstable” group, the diff erence 
was signifi cant (p < 0.001) (ref.7). Once the patient sur-
vives an acute stage, the prognosis improves dramatically. 
In the study published by Rizzoli, the maximum follow-
up in 119 patients operated on for acute type A AoD 
was 11.7 years (median 5.6 years). The survival rate in 
this cohort was 47.3 % +/– 5 %. The death risk decreased 
rapidly to a constant rate of 0.0027 events/month after 
three months8. Tsai used data from IRAD to elucidate 
the long-term survival of patients with type A AoD after 
their hospital discharge and to identify the predictors of 
death. They examined 303 consecutive patients. Two hun-
dred and seventy three (90.1 %) of them were managed 
surgically and 30 (9.9 %) were managed medically. The 
Kaplan-Meier survival curves were constructed to depict 
cumulative survival in patients from the date of hospital 
discharge. Survival of patients treated with surgery was 
96.1 % +/– 2.4 % and 90.5 % +/– 3.9 % at 1 and 3 years, re-
spectively, versus 88.6 % +/– 12.2 % and 68.7 % +/– 19.8 % 
without surgery (mean follow-up was 2.8 years) (ref.9).

Therefore, avoidance of misdiagnosis and/or improper 
treatment in the acute stage is essential in dealing with 
AoD patients to retain the mortality as low as possible.

Unfortunately, in the clinical scenario, the high mor-
tality is often due to misdiagnosing AoD. AoD is a rela-
tively rare cause of chest pain which makes the situation 
even worse – not many doctors managing such a patient 
consider the diagnosis of AoD on fi rst contact. Meszáros 
revealed that the dissection of the aorta was diagnosed in 
vivo only in 22 out of the 75 patients who died in hospital 
(29 %). Twenty other patients (21 % of 95) died before 
admission10. 

We present three illustrative cases, where we demon-
strate some mistakes in the diagnostic process and treat-
ment of AoD. 

Case report 1
A 68-year old female collapsed in a pharmacy within 

the area of a big tertiary center, but she remained con-
scious and reported a sharp chest pain. When an emer-
gency team came, the doctor was not able to measure 
blood pressure or palpate any peripheral arterial pulsa-
tion on her right arm. Since the patient had hyperten-
sion and myocardial infarction in her history, the doctor 
assumed that acute myocardial infarction with incipient 
cardiogenic shock was the diagnosis. Benzodiazepines 
alone were administered and the patient was transferred 
directly to CCU for further management. On admission 
to the CCU, there was a clear diff erence in arterial pul-
sations between the right and the left arms. A carotid 
murmur and systolic/diastolic murmur upon the aortic 
valve region were present. These fi ndings led to a suspi-
cion of AoD, which was confi rmed promptly by bedside 
transoesophageal echocardiography (type A AoD, Fig. 1). 

The patient was successfully operated on but she died 
from multiorgan failure due to disseminated intravascular 
coagulation four days later.

Discussion
1. One could hardly expect normal consciousness if 

the “immeasurable blood pressure” is genuinely due to se-
vere hypotension. This “mismatch” should lead to further 
careful examination of the circulation system. 

2. A diff erence in pulse quality upon great arteries is 
a pathognomonic and useful sign of AoD, especially in 
prehospital care settings. The systolic and diastolic mur-
murs are supporting symptoms.

3. Incomplete physical examination without checking 
the circulatory system properly was the essential mistake, 
leading to a false hypothesis of acute MI. Fortunately, 
no antiaggregation, anticoagulation or thrombolytic treat-
ment was given in this particular patient. 

4. Atherosclerosis is a risk factor not only in ischemic 
heart disease but also in AoD. Therefore, its presence 
does not help much in the diff erentiation between these 
two dangerous entities. 

Case report 2
A 70-year old man with hypertension and pneumoco-

niosis in his history had a syncopal episode when working 
physically at his garden. This was witnessed by his wife. 
In a couple of minutes, he became conscious but suff ered 
from an intensive sharp chest pain, and he had lower limb 
paraplegia and left upper limb paresis. No rescue team 
was called and the family transferred the patient to the ter-
tiary center 3 hours later – after his symptoms had disap-
peared partly. On admission to the emergency room, the 
patient was conscious, hypotensive (systolic BP 80 mm of 
mercury) and his peripheral arterial pulsations were sym-
metrical. A systolic murmur 2/6 in the 3rd right parasternal 

Fig. 1. Case 1. TOE image of the dissected ascending 
aorta (Ao). Floating intimal fl aps are marked by 
arrows. (LA – left atrium, RA – right atrium). 
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Fig. 2. Case 2. ECG shows a mild elevation of ST seg-
ment in V1 and V2 (arrows) with contralateral ST 
depressions in II, III and VF, indicating presence 
of myocardial necrosis. 

Fig. 3. Case 2. CT scan. Both ascending (double arrow) 
and descending aorta (single arrow) are dissect-
ed. 

Fig. 4. Case 2. TOE image of the shunt from the aorta to 
the right ventricle (collor Doppler fl ow – arrow) 
through the interventricular septum (RV – right 
ventricle, Ao – aorta, LA – left atrium). 

intercostal space was detected. No paresis was present. 
There were signs of septal myocardial infarction on ECG 
(ST segment elevations) in V1 and V2 (Fig. 2). Elevated 
troponin T was detected in the serum. The diagnosis of 
myocardial infarction complicated by brain embolization 
from the infarction site was assumed and the patient was 
admitted to a CCU (the suggested plan was to proceed 
with direct coronary angioplasty). At the CCU, aortic 
dissection was suspected (based on the history) and a 
CT scan confi rmed type A AoD (Fig. 3). The descending 
aorta was also found dissected almost to the bifurcation. 
Both false and true lumina were patent. Perioperative tran-
soesophageal echocardiography (TOE) discovered a very 
rare complication: a dissected ventricular septum with a 
shunt to the right ventricle (Fig. 4), which progressed 
quickly and became hemodynamically signifi cant. The 
latter condition led to a cardiogenic shock, and despite 
the fact that the patient was operated on, he died on the 
second postoperative day due to multiorgan failure. At 
autopsy, perforation of the interventricular septum sur-
rounded by a hemorhagic infarction was confi rmed. No 
obstructive intracoronary lesion was found. 

Discussion 
1. The fact that the acute chest pain developed simul-

taneously with neurological signs made the diagnosis of 
brain embolization from the infarction site rather doubt-
ful. If an acute MI with left ventricular hypokinesia and 
subendocardial necrosis develops, it usually takes some 
time (at least hours) before any thrombus on the endo-
cardial infl ammation site can form. 

2. Obstruction of the left coronary artery orifi ce by 
an intimal fl ap usually leads to a large anterolateral in-
farction, and, in such a case, extensive ECG changes 
can be expected. In this patient, there were just small 
ST elevations in two ventral leads (V1 and V2) present 
on admission. Therefore, in the presented case, an intra-
mural septal mechanical disruption came fi rst and it was 
followed by an infarction of the muscle tissue around the 
rupture. This myocardial necrosis was expressed as the 
ST elevation. The positivity of troponin is not surprising 
in myocyte damage. 

3. Again, fortunately, no anticoagulation and antiaggre-
gation therapy had been administered before the correct 
diagnosis was made. Otherwise, there could have been a 
debate about making the prognosis even worse.
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4. Both false and true lumina were patent in the thorac-
ic aorta. This explains the fact that symmetrical peripheral 
arterial pulsations were palpable in this patient. Although 
missing peripheral pulsation is a pathognomonic sign of 
AoD, it is not necessarily present in all patients (in fact, 
it is been reported only in 15 % of the cases registered in 
IRAD) (ref.6).

5. Rupture of the aortic root with a shunt directly into 
cardiac chambers is a rare complication, usually leading 
to acute heart failure. Some cases have been published in 
the literature, with the right atrium being most frequently 
targeted.

6. One could speculate that the long delay caused by 
reluctance of the patient’s relatives to call an emergency 
team made the prognosis much worse. In any event, the 
vascular damage in the aorta was huge, and, according 
to the CT scan, abdominal organs were targeted as well. 
Even without the septal rupture and the right to left shunt, 
the survival chance was low.

Case report 3
A 53-year old male was admitted to a district hospital 

because of severe back pain after falling down. On admis-
sion, he was hypotensive. At a general surgical unit, he was 
treated as having a traumatic back pain. After a couple of 
inconclusive tests and examinations, other causes of chest 
pain came under considerations. A physician suspected 
an AoD. To confi rm the diagnosis by a transoesophageal 
echocardiography, the patient was transferred to a tertiary 
center after three days. On arrival to the echocardiograph-
ic laboratory, the patient was very scared and agitated, 
with a blood pressure of 160/90. Even in a transthoracic 
view, it was clear that AoD was the correct diagnosis: fl ut-
tering intimal fl aps were visible within the aortic root and 
the aortic arch (Fig. 5). The patient was informed about 
this diagnosis and about the need of an urgent operation. 
An instant TOE was also suggested to elucidate the char-
acter and extension of AoD. At that moment, the patient 
reported a “sudden sickness” and lost consciousness in 
seconds. Immediate repeated transthoracic view revealed 
a huge hemopericardium with tamponade. Any resuscitat-
ing eff ort made (including urgent pericardiocentesis) to 
save the patient’s life was ineff ective. AoD with perfora-
tion was confi rmed at autopsy. Four hundred milliliters 
of blood were present in the pericardial cavity according 
to the report. 

Discussion
1. Again, the more one thinks about an AoD, the 

sooner the diagnosis is made.
2. In this case, eventually the correct diagnosis of AoD 

was suspected. The patient survived the fi rst 48 hours 
which made his prognosis much better. Despite these 
facts, a fatal mistake was probably made in handling the 
patient with AoD confi rmed by transthoracic echocar-
diogram. 

This patient was at signifi cant risk of aortic rupture 
because of his uncontrolled blood pressure. When AoD 
was seen on transthoracic echo in this agitated patient, a 

diff erent approach should have been adopted in this situa-
tion: fi rst – pain relief and sedation of the patient, second 
– eff ective decrease in patient’s systolic blood pressure, 
third – fi nally, completing the examination by TOE or 
any other relevant diagnostic modality. Patient’s informed 
consent would not be required in this emergency. Instead 
of the actions proposed above, the patient was stressed 
even more by detailed information about the life threaten-
ing disease and forthcoming operation.

In summary, according to the European Society of 
Cardiology guidelines4, the initial management of patients 
with suspected aortic dissection should consist of further 
steps:
• Detailed medical history and complete physical exami-

nation, transfer to intensive care unit
• Intravenous line, blood sample (CK, TnT(I), myoglob-

in, WBC, D-dimer, haematocrit, LDH)
• ECG: documentation of ischaemia
• Heart rate and blood pressure monitoring 
• Pain relief (morphine sulphate)
• Reduction of systolic blood pressure using beta-block-

ers (i.v. propranolol, metoprolol, esmolol or labeta-
lol). In patients with severe hypertension additional 
vasodilator (i.v. sodium nitroprusside to titrate BP to 
100–120 mmHg). In patients with obstructive pulmo-
nary disease, blood pressure lowering with calcium 
channel blockers

• Imaging modalities to confi rm or exclude AoD (es-
pecially in patiens with signs of ischaemia on ECG) 
before thrombolysis, anticoagulation or antiaggrega-
tion are given. Every patient with suspected aortic 
dissection should undergo diagnostic imaging (CT, 
NMR, TOE) to rule out the disease. The benefi ts of 
this strategy outweigh the risks of being harmful to 
patients ultimately found to have another condition.

Fig. 5. Case 3. Apical image shows a dissected intimal 
fl ap in the aortic root (multiple arrows). Aortic 
valve (AoV, single arrow) is moderately calci-
fi ed. (LV – left ventricle, Ao – aorta, LA – left 
atrium).
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Further therapeutic solutions depend on the results of 
the diagnostic process. As stated above, urgent operation 
is indicated in type A AoD. Patients with type B AoD 
should be managed conservatively. 
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