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Annotation: An aortic ancurysm 1s a localized dilation of the aorta, the largest artery in
the body, which can lead to life-threatening complications if ruptured. It most commonly
occurs 1 the abdominal or thoracic region and may be asymptomatic until an acute event
occurs. Risk factors mclude hypertension, smoking, genetic predisposition, and age.
Diagnostic 1maging such as ultrasound, CT, or MRI plays a critical role i detecting and
momnitormg aneurysms. 1reatment options vary from careful monitoring to surgical
mtervention, depending on the size and growth rate of the ancurysm. Advances in
endovascular techniques have significantly improved outcomes for high-risk patients. This
paper reviews the pathophysiology, diagnostic methods, and management strategies for aortic
aneurysms, highlighting the importance of early detection and mdividualized care.
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Aortic aneurysms are balloon-like bulges that occur i the aorta, the mamn artery
carrying oxygen-rich blood to your body. The aorta has thick walls that stand up to normal
blood pressure. However, certain medical problems, genetic conditions, and trauma can
damage or weaken these walls.

Aortic aneurysms result from a weakness in the wall of the aorta and increase the risk
of aortic rupture. When rupture occurs, massive internal bleeding results and, unless treated

‘ ‘ mmediately, shock and death can occur.
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as smoking, and treatment 1s either by open or endovascular surgery. Aortic aneurysms

resulted in about 152,000 deaths worldwide in 2013, up from 100,000 i 1990.

Classification
Aortic aneurysms are classified by their location on the aorta.

An aortic root aneurysm, or aneurysm of the sinus of Valsalva.

Thoracic aortic aneurysms are found within the chest; these are further classified as
ascending, aortic arch, or descending aneurysms.

Abdominal aortic aneurysms, "AAA" or "Triple A", the most common form of aortic
aneurysm, involve that segment of the aorta within the abdominal cavity. Thoracoabdominal
aortic aneurysms involve both the thoracic and abdominal aorta.

Thoracoabdominal aortic aneurysms comprise some or all of the aorta in both the
chest and abdomen, and have components of both thoracic and abdominal aortic
aneurysms. [8] The Crawford classification describes five types.

Abdominal aortic aneurysm

Abdominal aortic aneurysms (AAAs) are more common than their thoracic
counterpart. One reason for this 1s that elastin, the principal load-bearing protein present in
the wall of the aorta, 1s reduced in the abdominal aorta as compared to the thoracic aorta.
Another 1s that the abdominal aorta does not possess vasa vasorum, the nutrient-supplying
blood vessels within the wall of the aorta. Most AAA are true aneurysms that mvolve all three
layers (tunica intima, tunica media and tunica adventitia). The prevalence of AAAs increases
with age, with an average age of 65-70 at the time of diagnosis. AAAs have been attributed to
atherosclerosis, though other factors are involved in their formation.[8] Risk factors for AAA
mclude the male gender, aging, a history of smoking, hypercholesterolemia, and
hypertension.[4][8] Reviews reported estimates for prevalence rates of AAA were 0.9-9% n
men and 1-29% i women, where, generally, the mcidence of AAA 1s four times greater in
men compared to women at the same age.[4][8]

CT reconstruction image of an abdominal aortic aneurysm

The risk of rupture of an AAA 1s related to its diameter; once the aneurysm reaches
about 5 cm, the yearly risk of rupture may exceed the risks of surgical repair for an average-
risk patient. Rupture risk 1s also related to shape; so-called "fusiform" (long) aneurysms are
considered less rupture-prone than "saccular" (shorter, bulbous) aneurysms, the latter having
more wall tension 1n a particular location in the aneurysm wall.

The prevalence of AAA worldwide m 2019 was about 0.9% in people under age 79
years,[4] whereas a 2014 review reported a range of 2-12%, occurring in about 8% of men
more than 65 years of age. Men are about four times more likely to have AA compared to
women at any age, with death occurring in about 55-64% of people having AAA rupture.|[4]

Before rupture, an AAA may present as a large, pulsatile mass above the umbilicus. A
bruit may be heard from the turbulent flow in the aneurysm. Rupture may be the first sign of
AAA. Once an aneurysm has ruptured, it presents with classic symptoms of abdominal pain

which 1s severe, constant, and radiating to the back.
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The diagnosis of an abdominal aortic aneurysm can be confirmed by the use of
ultrasound. Rupture may be imdicated by the presence of free fluid in the abdomen. A
contrast-enhanced abdominal CT scan 1s the best test to diagnose an AAA and guide
treatment options.

Surgery

Decisions about repairing an aortic aneurysm are based on the balance between the
risk of aneurysm rupture without treatment versus the risks of the treatment itself. For
example, a small aneurysm n an elderly patient with severe cardiovascular disease would not
be repaired. The chance of the small aneurysm rupturing 1s overshadowed by the risk of
cardiac complications from the procedure to repair the aneurysm.

The nisk of the repair procedure 1s two-fold. First, there 1s consideration of the risk of
problems occurring during and immediately after the procedure itself ("peri-procedural
complications). Second, the effectiveness of the procedure must be taken mto account,
namely whether the procedure effectively protects the patient from aneurysm rupture over the
long term, and whether the procedure i1s durable so that secondary procedures, with their
attendant risks, are not necessary over the life of the patient. A less invasive procedure (such
as endovascular aneurysm repair) may be associated with fewer short-term risks to the patient
(fewer peri-procedural complications) but secondary procedures may be necessary over long-
term follow-up.

The determination of surgical intervention 1s determined on a per-case basis. The
diameter of the aneurysm, its rate of growth, the presence or absence of Marfan syndrome,
Ehlers-Danlos syndromes or similar connective tissue disorders, and other co-morbidities are
all important factors in the overall treatment.

A large, rapidly expanding, or symptomatic aneurysm should be repaired, as it has a
greater chance of rupture. Slowly expanding aortic aneurysms may be followed by routine
diagnostic testing (1.e.: CT scan or ultrasound 1maging).

Conclusion

Aortic aneurysms represent a significant health concern due to their potential for
sudden rupture and high mortality rates. Early diagnosis through routine screening in at-risk
populations, combined with advances in surgical and endovascular treatment, can significantly
mmprove patient outcomes. Continued research and public health awareness are essential for
optimizing management and reducing aneurysm-related deaths.
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