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1. Introduction 

The objective of this chapter is to present the definitions, history and general considerations 
related to the aortic aneurysm as an introduction to the other chapters of this book. 
The aorta can be affected by a variety of pathological conditions as the aneurysms. 
Aneurysms are areas of dilation local or diffuse from the aorta. This aneurysms are 
developed in places of congenital or acquired weakness of the middle wall. Some of them 
have a clear genetic component and affect young patients. Most pathology is however 
encountered in the grown-up population and is caused by degenerative diseases (Risberg & 
Lönn, 2007)  

2. History 

2.1 Classic descriptions 

Even when the aortic disease was described in the Egyptian papyri, the term aneurysm 
probably comes from the Greek aneurysma, which means enlarged or dilated (Cooley, 1999). 
The first description of an arterial aneurysm is attributed to Galen in the 2nd century. He 
wrote,”when arteries are enlarged, the disease is called an aneurysm”. If the aneurysm is 
damaged, the blood drips into quarters, and is difficult to contain. In addition he described 
the difference between aneurysm caused by trauma and those caused by degenerative 
disease.  
In the same 2nd century, Antyllus, developed and described a technique to treat these 
injuries. He believed that the clot seals the defect when there were dissection of the wall as 
well as try to ligation of artery above and below in thoracic aortic aneurysm and evacuated 
the clot.  
In 1542, Fernelius told that the aneurysm originates as a result of thinning of the arterial 
wall, but is recognized that Vesalius made the first clinical diagnosis of an aneurysm in 1557 
(Cooley, 1999; Kouchoukos NT, 1996). 
In 1728, Lancisi published De Motu Cordis et Aneurysmatibus. In this paper it was proposed 
the etiology of abdominal aortic aneurysms. Later John Hunter showed that peripheral 
arteries can surely be ligated and Astley Cooper, one of his pupils, ligated an aneurysm of 
the aorta. These researchers believed that the ligature could decrease or stop the movement 
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of blood within the aneurysmal sac, which could cause thrombosis and eventually 
obliteration. Surgeons applied the ligature to the artery on the proximal side, the distal side, 
or both sides of the aneurysm. Ligation of aneurysms, however, returned to the extremities 
vulnerable to ischemic damage. Thus, the treatment of aortic aneurysms remained 
frustrating even for the best doctors. (Cooley, 1999) 
In 1864, Moore inserted a wire of silver in a thoracic aneurysm to induce clot formation, and 
in 1879, Corradi applied a galvanic current through the wire. For 40 years, the method of 
combined electrolysis Moore-Corradi was adopted by other researchers. Blakemore and 
King, created a thermal coagulation device of aneurysms. The next step in the treatment of 
aneurysms was the stimulation of periarterial fibrosis. With this procedure,  the cellophane 
or other types of plastic film were used as an irritant to cause occlusion of the vessel by 
tissue production. Harrison and Chandy applied this method to treat of the subclavian 
artery aneurysm, Poppe and De Oliveira used cellophane or plastic polyethylene films for 
wrapping aneurysms of the thoracic aorta produced by syphilis. In 1888, Dr. Rudolph 
Matas, developed a method for internal repair of aneurysms in which continuity of blood 
flow was restored by a simple intravascular suture of the artery opening directly the 
aneurysm sac. He described two procedures of aneurismorraphy. One called it the 
restorative, used for sacular aneurysms. In another technique -the reconstructive-, he  
excised the sick or injury portion of the vessel and created a tunnel through the remaining 
normal portion.  

2.2 The twentieth century 

In 1900, sir William Osler said, “There is no greater illness that leads to the clinical humility 
than aneurysms of the aorta” by the complexity and the limited treatment options and the 
outcome of the same. 
In 1944, Alexander and Byron successfully resected an aneurysm of the descending aorta 
associated with aortic coarctation, but did not try to restore the aortic continuity.  
In the same year, Ochsner treated a small sacular aneurysm of the descending aorta with 
good results. 
On 28 April 1950, Denton A. Cooley conducted its first surgical treatment of aortic 
aneurysm, and in 1951, reported a work entitled "Surgical considerations of intrathoracic 
aneurysms of the aorta and large vessels". Gross and his colleagues, began the modern era 
of vascular grafts and employed preserved homografts to treat aortic coarctation (Cooley, 
1999). 
Those aneurysms that appears large in radiological studies, thin-walled and adhesions to 
the posterior side of the sternum recommended that before doing the surgical approach via 
median sternotomy, a left lateral thoracotomy was conducted to put a cannula to 
decompress the left ventricle. This maneuver to empty the heart, decreases the tension 
within the aorta, and in case of rupture when the sternum was opened, represents support 
in aspiration and control of bleeding. 
In 1956, Cooley and DeBakey described a technique for the replacement of the ascending 
aorta with a synthetic graft distal to the coronary arteries ostia. In 1960, Mueller et al. 
combined the replacement with a supracoronary graft and the bicuspidization of an 
incompetent aortic valve. In 1963, Starr and collaborators described a replacement with a 
supracoronary graft and replacement of the valve. 
In 1964, Wheat and colleagues described a radical technique of resection of the aortic wall, 
carrying the small buttons of adjacent tissue to the coronary ostium, replacement of the 
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aorta with a graft, and prosthetic aortic valve replacement. In 1968, Bentall and Bono 
described a technique for replacement of the ascending aorta and aortic valve with a tubular 
graft containing a valve prosthesis with latero-terminal reimplantation of the ostium of the 
coronary artery graft. This technique reduces the risk of recurrent proximal aortic aneurysm. 
(Kouchoukos, 1996; Gelsomino et al., 2003).  
In the following decades (1970s, and early 1980s), the results of thoracoabdominal aortic 
aneurysm and descending thoracic aortic aneurysm repair were extremely different from 
center to center. (Safi, 2007). 
Until the development of vascular grafts, prosthetic valves and the improvement of 
extracorporeal circulation techniques, surgical treatment of aneurysms of the ascending 
aorta was limited to the plication of the aorta or aneurismorraphy (Gelsomino et al., 2003)  
Graft prosthetic, valved conduits or procedures with placement of an endovascular graft 
within the site of the aneurysm are currently used. (Cooley 1999; Gelsomino et al,  2003; 
Saiki et al., 2003; Girardi et al., 2002) 
Traditionally the gold standard treatment has been surgery with a short-term treatment 
mortality incidence of 10-20% for elective procedures. In recent years, endovascular aortic 
repair of descending aneurysms has shown great promise. In 1991 Volodos and his group 
published the first report on endovascular stent grafting for a thoracic aortic lesion (Volodos 
et al, 1991), while the clinical first series was published by the Stanford group in 1994 (Dake 
et al, 1994)  
The first endovascular thoracoabdominal aneurysm operation using branched grafts was 
reported by Chuter in 2001 (Chuter et al, 2001)  

3. Classification 

In the last decade, the descending thoracic aneurysms were classified only based in the 
aortic extension they affect:  The upper half, lower half, or entire thoracic aorta, named as 
types A, B, and C, respectively. During the clamp-and-sew technique, it was showed that 
the maximum incidence of neurological deficit involved types B and C. Safi and coworkers 
consider these using the modified "Crawford classification," (table 1) (Safi, 2007). 
 

Type Description 

Extent I from the left subclavian artery to above the renal arteries 

Extent II from the left subclavian artery to below the renal arteries 

Extent III from the 6th intercostal space to below the renal arteries 

Extent IV involves the total abdominal aorta from T12 to below the renal arteries 

Extent V 
from the upper extent of the 6th intercostal space to the lower extent above the 
renal arteries 

Table 1. Modified crawford classification 

It was found that the extent of the aneurysm correlated with a high incidence of 
neurological deficit (31%), the highest being in extent II. In the clamp-and-sew technique, 
the clamp time and the extent of the aneurysm correlated to neurologic deficit (Svensson et 
al. 1993). 
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In regards to the aortic dissections present the classification of DeBakey (table 2), and in 
table 3 the Stanford proposed by Daly et al in 1970 (Kouchoukos, 1996; David TE, 1997; Kato 
et al., 2002). 
 

Type Description 

(I) 
The tear of the intimate usually originates in the proximal ascending aorta and 
extends to the ascending aorta, aortic arch, and variable-length to the thoracic 
aorta descending and abdominal. 

(II) The dissection is limited to the ascending aorta. 

(III) 
Dissection can be limited to the descending thoracic aorta (type IIIa) or extended 
proximally and affect the ascending aorta and aortic arch. 

Table 2. DeBakey’s classification for aortic dissection. 

 
Type Description 

A. 
It includes all the dissections involving the ascending aorta, regardless of their 
place of origin and its extension, corresponds to the types I and II of De Bakey. 

(B) 
It includes the dissections in the ascending aorta is not affected, this corresponds 
to the type De Bakey III 

Table 3. Stanford classification for the aortic dissections. 

4. General concepts 

Aneurysms are characterized by degeneration of the media resulting in a weakness of all the 
layers of the aortic wall. Its recognized that 50% of the thoracic aneurysms are originated in 
an aortic dissection. These are truly pseudoanurysms since not all layers of the aortic wall 
are engaged. (Bickerstaff et al. 1982).  
Once expressed, the formation of the aneurysm is progressive because some level of 
intraluminal pressure and tangential wall tension, increases with the square of the radius 
and are described as the aneurysms sac.  
The risk of rupture is related to the largest diameter of aorta with a fatal outcome in 33-50% 
of the patients, while comorbidities are responsible for the remaining deaths (Bickerstaff et 
al. 1982; McNamara et to 1978).  
In many cases, based in clinical findings and comorbidities, regular observation and medical 
management are indicated, but surgical treatment has been recommended if the sac 
diameter of the aneurysm reaches 5.5 cm even for asymptomatic cases (Lederle et al., 2007), 
but the criteria has been modified due to the higher risk of rupture with a great diameter; 
and in symptomatic aneurysms, immediate treatment is required, regardless of diameter.  
If we find an aneurysm with a diameter of over 3 cm it must be monitored with 
ultrasonography every 12 months. When the diameter of the aneurysm has reached 5 cm in 
a man or 4.5 cm in a woman the ultrasonographic checks are carried out every 6 months 
(Powell & Greenhalgh, 2003).  
Hypertension and other cardiovascular risk factors should be treated effectively. The 
systolic blood pressure should be lowered quickly to around 100- 120 mmHg. First aid 
treatment includes chewed antihypertensive drugs (i.e nifedipine), nitrate (or nitroprusside) 
infusion to beta-blocker, and effective analgesia.  
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The mortality from a ruptured aneurysm is 90%. Also, the surgery is a priority in patients 
with symptoms that suggest expansion or compression of an adjacent structure.  
Short-term mortality for stent grafting of the aorta for aneurysms and type B dissections are 
less than for open surgery (Lepore et al., 2002; Lönn et al. 2003).  
The aim of endovascular aortic repair is to prevent rupture of the aneurysm sac by its 
exclusion and decrease of the pressure on the wall of the aneurysmal sac stress, or to reduce 
the pressure in the false lumen with subsequent obliteration. Now with the new improved 
stent grafts for thoracic use. The endovascular procedure may increase its application as  
less invasive than standard operative repair and patients who were previously not eligible 
for surgery may now be considered for treatment, with lower risk than open surgery.  

4.1 Thoracic aorta aneurysms 

About 20% of the aortic aneurysms are located in the thoracic aorta (Bickerstaff et al. 1982).  
The etiology for the thoracic aneurysms do not differ in any segments of the aorta. They can 
be due to degeneration, medial noninflammatory atherosclerotic degeneration, chronic 
dissections, trauma or infectous diseases (mycotic or syphilitic). The most common 
connective tissue disorder associated with aneurysm is the hereditary disorder Marfan's 
Syndrome. More rarely, Klipper-Feil syndrome or Turner’s syndrome among other 
syndromes may involve the aorta (Kouchoukos, 1996; David, 1997; Greenberg & Rischer, 
1998) 
Aneurysms of the thoracic aorta are typically those that affect the aortic ring and ascending 
aorta (Figure 1), aortic arch or descending aorta. (Von Fricken, 2002). 
 

 
Fig. 1. Aneurysm of ascending aorta without extension to supraaortic branches. 

There is a pathological disorder which precedes the formation of an aneurysm in the 
thoracic aorta in 60% of the cases is the dissection. (Kouchoukos, 1996; Von Fricken, 2002; 
Kato et al., 2002) 
In regards to our experience, the frequency by gender was higher in the male than the 
female, similar to that reported in the literature. (Ramirez-Vargas et al., 2003; Miyairi et al, 
2002; Colombi et al, 1983; Cabrol et al, 1986; David & Feindel, 1992) 
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Early population-based studies have been demonstrated to 5-year survival rate for 
untreated thoracic aneurysms of only 13 per cent (Bickerstaff et al. 1982), and for patients 
with degenerative aneurysm 3-year survival was 35% (McNamara et al. 1978). 
Usually thoracic aortic aneurysms are asymptomatic. So if pain appears, suggests 
expansion, equal as tracheal or bronchial compression. Sometimes the neck veins are dilated 
due to the compression caused by the aneurysm. 
The thoracic aortic aneurysms may be visible as an incidental finding on a chest x-ray film, 
but improved diagnostic accuracy and more frequent use of CT and echocardiography 
accounts for the relative increase in the frequency of aortic aneurysms. Transoesophageal 
echocardiography is a good primary investigation. Computed tomography, magnetic 
resonance imaging (MRI), or angiography is often needed for final diagnosis. 
The risk for rupture during a 5-year period for thoracic aneurysms was near 20%; and in 
women was greater than men with a 7:1 ratio (Johansson et al, 1995; Meszaros et al, 2000). 
However this pattern may differ as Johansson et al. demonstrated when in Scandinavia 
found an equal sex distribution in ruptured thoracic aneurysms (Johansson et al. 1995).  
Aortic valve insufficiency is of particular concern in the ascending aorta aneurysms. This 
risk is proportional to the increase in size of the aneurysm and on this basis, are new 
recommendations for an earlier surgical treatment with lower diameters than previously 
accepted.  
The preoperative assessment of coronary mouths or the aortic valve disease is very 
important to choose the appropriate surgical procedure. The decision to treat an aneurysm 
should be based on the risk of rupture and the life expectancy of the patient (Greenberg & 
Rischer, 1998) 
On the other side the aneurysms of the descending aorta have an incidence of 
approximately 30-50/million inhabitants/year (Joyce et al. 1964).  
Repair for the ascending aorta aneurysms is an open standard replacement of the diseased 
segment of the aorta and if needed combined with a new valve insertion and reattachment 
of the coronary arteries with a synthetic valved aortic graft as shown in figure 2 (Gelsomino 
et al., 2003; Cabrol et al, 1986; Carias de Oliveira et al., 2003).  
 

 
Fig. 2. Surgical treatment of an aneurysm of the ascending aorta with a mechanical valved 
graft. 
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Although important progress in surgical methods, brain preservation and myocardial 
protection and the postoperative care, often the surgical treatment of thoracic aortic 
aneurysms remains a challenge for the cardiothoracic surgeon (Greenberg & Rischer, 1998).  
The surgical treatment of aortic aneurysm may be associated to another procedures: 
myocardial revascularization, implant for mitral valve prosthesis, correction of coarctation 
of the aorta or closure of an atrial septal defect, as we reported (Ramirez-Vargas et al., 2003). 
Other publications have also referred surgical procedures combined with the treatment of 
aneurysms of the thoracic aorta as tricuspid valve surgery and closure of the 
interventricular septal defect (Schulte et al, 1983; Massih et al, 2002; Levine et al. 1968). 
In our experience, the time of aortic cross clamping and cardiopulmonary bypass give a 
similar average result compared to other series (Ramirez-Vargas et al., 2003; Kouchoukos, 
1996; Gelsomino et al., 2003; David & Feindel, 1992; Tominaga et al., 2003). 
The main type of cardioplegic solution was  St. Thomas in 88.5% and only 11.5% was used  
HTK solution. Oster and cols, employed HTK for myocardial protection in a study with 
good results (Oster et al, 1983).  
Several options have been used to reduce the incidence of neurological and renal 
complication which include: circulatory arrest with deep hypothermia, selective anterograde 
cerebral perfusion, retrograde cerebral perfusion, drainage of cerebrospinal fluid, placement 
of ice on the head in patients undergoing aortic arch surgery mainly (Ramirez-Vargas et al., 
2003; Girardi et al, 2002; Oster et al, 1983; Di Eusanio et al., 2003; Griepp, 2003; Bachet et al, 
1999; Deeb et al, 1999; Dossche et al., 1999). 
The most commonly used approaches include the median sternotomy for  treatment of 
aneurysm in the aortic arch. There are others such an “L” incision, with an incomplete 
median sternotomy and a previous thoracotomy is performed giving a greater advantage in 
the visualization of the surgical field and all the advantages that this leads well as its main 
disadvantage is the pain of the wound. For the approach of the distal aortic arch and 
descending aorta is preferred a postero-lateral thoracotomy (Gelsomino et al., 2003; Kay et 
al, 1986; Colombi et al, 1983; Tominaga et al, 2003; Kazui et al, 2002; Levine et al, 1968) 
Femoral cannulation for cardiopulmonary bypass, remains the standard option for surgical 
repair of acute aortic dissection type. However, the retrograde perfusion has the potential 
risk of embolization of detritus of atheroma, extension of the dissection and poor perfusion 
(David & Feindel, 1992; Ergin et al., 1999). We use in 20.5% of this pathology femoral artery 
canulation (Ramirez-Vargas et al., 2003). Other sites for canulation have been described. One 
of this is the axillary artery which has the advantage for heart operations performed with 
cardiopulmonary bypass in the presence of occlusive peripheral disease, atherosclerosis of 
the femoral vessels, or distal extension of dissection (Careaga et al, 2001; Oberwalder et al., 
2003; Murray & Young, 1976; Ergin et al, 1999; Galajda et al., 2003; Minatoya et al., 2003; 
Karmy-Jones et al, 2001)  
Hospital-acquired early postoperative mortality has been reported by 4% to 20%. We had an 
early postoperative mortality of 7.7%. The main causes were perioperative myocardial 
infarction, left ventricle failure with low cardiac output, acute dissection, shock, hemorrhage 
(Ramirez-Vargas et al, 2003; Kouchoukos, 1996; Gelsomino et al., 2003; Girardi et al, 2002; 
Cabrol et al, 1986; Di Eusanio et al., 2003; Bell et al., 2003; Kay et al, 1986). 
Other consideration is the association of aortic aneurysm and coarctation is a known entity. 
Aortic artery may become occlusive in the site adjacent to who has the greater narrowing as 
a result mainly of haemodynamic effects, dissection or aneurysm inflammatory or 
infectious. (Kouchoukos et al, 2003) 
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It is rare in children because the total of aneurysms prevalence increases as the individual 
grows, so that it approaches 20% when the patient is in the final stages of the third decade of 
life (Schuster & Gross, 1962) 
The formation of aneurysms may be a late complication of a surgical repair or endovascular, 
but is less frequent in the absence of corrective procedures. Aneurysms are most frequent in 
intercostal arteries and can be isolated or multiple and followed in order of frequency by the 
aortic segment located after a coarctation, aortic and finally into the left subclavian artery 
isthmus (Kouchoukos et al, 2003). 
Coarctation of the aorta-surgical treatment has provided successful mostly in the last 
decade. (Kouchoukos et al, 2003; Schuster & Gross, 1962; Parks et al, 1995; Bell et al., 2003). 
The formation of aortic aneurysms associated with coarctation of the aorta is rare (Parks et 
al, 1995; Bell et al., 2003) 
There are currently endovascular techniques for the correction of aortic aneurysms 
associated or not to aortic coarctation. However, in this association the recommended 
procedure is open surgery (Bell et al., 2003; Knyshov, 1996) 

4.2 Abdominal aneurysms 

The incidence of rupture of abdominal aortic aneurysms is estimated to be 9.2 cases per 
100,000 person-years (Bengtsson & Bergqvist, 1993). Ruptured aortic aneurysms remain the 
13th leading cause of death in the United States with an increasing prevalence (Coady et al., 
1999); This may be attributable to improved imaging techniques, increasing mean age of the 
population, and overall heightened awareness (LaRoy et al, 1989).  
Due to the age profile of the patients, atherosclerotically damaged vessels in one or several 
organs increase the risk of complications for surgical treatment of this patients as pulmonary 
disease, reduced FEV 1, renal, abdominal and cardiovascular complications, which 
contribute to a significantly increase of  morbidity. However all symptomatic patients need 
immediate surgery. We must remember that about 30% of the patients have clinically 
significant cardiovascular, stroke, renal, or peripheral atherosclerotic disease. 
The mean age of this population is between 59 and 69 years with a male to female ratio of 3: 
1 (Bickerstaff et al. 1982). Branched devices have incorporated side branches and their use is 
for those aneurysms with no neck/proximal landing zone at all. These advanced devices can 
be classified according to target region (abdominal or thoracic or thoracoabdominal) and 
subdivided into fenestrated or branched stent-graft systems (Melissano et al, 2004; 
Verhoeven et al., 2005).  

4.3 Thoracoabdominal aortic aneurysms 

On the other side the thoracoabdominal aortic aneurysms (TAA) constitute about 10-15% of 
all aortic aneurysms. This type of aneurysms are probably the most difficult to treat. Chronic 
dissection is the cause of these aneurysms in approximately 20% of the cases (Svensson et al. 
1993).  
Women seem affected as often as men which is at variance with abdominal aneurysms 
which predominantly are to male disorder. So, the 85% of the patients are men for the 
abdominal aneurysms and 10 per cent of men are aged 75 years or more.  
In the table 1, present the Crawford classification for the thoracoabdominal aneurysms 
according to their size. Type II aneurysms are the most extensive and difficult to treat. They 
also have the highest morbidity and mortality. 
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Modern treatment of TAA was pioneered by Stanley Crawford who introduced the "inlay" - 
technique (Crawford, 1974).  
 

Type0 Description 
(I) Descending aorta + part of visceral branch 

(II) Descending aorta + abdominal aorta 
(III) Distal part of descending aorta + abdominal aorta 

(IV) Visceral branches 

Table 1. Crawford classification of thoracoabdominal aortic aneurysm 

By using motor evoked potential to monitor motor function of the spinal cord during 
surgery the risk for paraplegia can be reduced further to around 2% (Jacobs & Mess, 2003). 
Preventive measures must be largely preoperatively, such as coronary artery by-pass 
grafting or percutaneous coronary interventions, and a proper risk assessment must be 
performed.  
The most frequent risk factors of aortic dissection are degenerative disease of the middle 
and high blood pressure (Oberwalder et al., 2003). 
In the pathology added in our series of patients with aneurysm, the most frequent were: 
Aortic valvular disease, chronic smoking, systemic arterial hypertension and Marfan 
syndrome, coarctation of the aorta, coronary artery disease similar to that reported in world 
literature. (Ramirez-Vargas et al., 2003; Kouchoukos, 1996; Gelsomino et al., 2003; Miyairi et 
al, 2002; Tominaga et al., 2003; Kazui et al., 2002) 
The complications that have been reported early as ventricular failure, ventricular 
arrhythmias and hemorrhage are similar to that reported in our series. In addition other 
authors report paraplegia, stroke, renal failure, myocardial infarction, and respiratory 
failure. (Gelsomino et al, 2003;  Girardi et al, 2002; Tominaga et al, 2003). 
The ejection fraction of the left ventricle in our series was from 20% to 78%, varying with the 
reported in another series with a greater average 65%. (Kouchoukos, 1996) 
Probably due to the risks involved in elective repair, a large proportion of patients, 
approximately 25% are treated urgent due to acute symptoms (Coselli et al, 2000). 
On this basis its very recommended the diagnose of aortic aneurysm rupture, monitor 
before a small aneurysm, found incidentally or through screening, until it reaches in size 
where the benefit of surgical repair outweighs the risks associated with such surgery. 
Always remember the possibility of aortic dissection in a patient with severe pain 
suggestive of acute myocardial infarction (AMI) but without clear electrocardiogram (ECG) 
findings. All patients with aortic dissection must be referred to a hospital immediately. 
Finally, in the decision of surgical intervention we must consider the age of the patient, his 
state of health, their symptoms and the size of aneurysm (McKneally, 2001), or the reason 
why surgery is required. As an example to the above mentioned, in our experience there 
was need to operated a septuagenarian patient who had been treated with the placement of 
a mechanical valved graft by thrombosis of the same. This was an emergency procedure and 
was only made the thrombectomy with a good result and recovery for the patient (Careaga-
Reyna et al., 2006). 
Is very important to define the diagnosis of aortic dissection vs acute myocardial infarction 
in aortic dissection because thrombolysis is contraindicated. 
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5. Conclusion 

With this brief presentation, we can conclude that  aortic artery aneurysms are not a recent 
pathology. The frequency of cases has increased by the greater care of the physician in the 
clinical evaluation and the availability of technological resources. The aortic aneurysm is a 
complex pathology, current therapeutic options allow to offer more secure procedures, with 
less morbidity and even patients than before were not considered candidates for treatment 
by the presence of other diseases now after a complete evaluation can be included for open 
or endovascular surgical procedures. 
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