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Abstract 

Background/Aim: Aortic aneurysm is the bulging of a weakened portion of the aorta. The 
aorta is the major blood vessel that feeds blood (carrying oxygen, nutrients and water) to the 
tissues of the body. When a portion of the wall of the aorta becomes weak, blood pushing against 
the vessel wall can cause it to bulge like a balloon (aneurysm) leading to aortic dissection (a 
tear in the wall of the aorta that can cause life-threatening bleeding or sudden death). Blood 
pressure is the force arterial blood exerts on the wall of the artery. When this pressure is 
consistently high above 140/100 mmHg it is referred to as hypertension. As an individual gets 
older over time, physiological functions of the body depreciate leading to some abnormalities. 
Smoking is the consumption of tobacco mostly by inhalation of the smoke that is produced from 
burning the tobacco. This review article examines the close interactions between age, smoking, 
hypertension and aortic aneurysm, with a view to understanding mechanisms by which these 
factors predispose a patient to an aortic aneurism. It is also to observe if these factors interfere 
with treatment and recovery from aneurysms. 

Conclusion: After careful review, it is observed that age and smoking are risk factors for 
hypertension, and together with hypertension, the three factors predispose an individual to high 
risk for aortic aneurysm.

laryngeal nerve, a branch of the vagus nerve that winds around 
the aortic arch to supply the muscles of the larynx [1,2,3]. 

Depending on the cause, size and growth rate of aortic 
aneurysm, treatment may vary from careful monitoring to 
emergency surgery [4].

Factors that may contribute to an aneurysm’s development 
include:

• Hardening of the arteries (atherosclerosis). As plaque 
builds up on the artery walls, they become less ϐlexible, 
and additional pressure can cause them to weaken and 
bulge. High blood pressure and high cholesterol are 
risk factors for the hardening of the arteries. These are 
common in older people. These risk factors predispose 
individuals to all types of aneurysms.

• Genetic conditions. Aortic aneurysms are uncommon in 
younger persons, but when they occur they often have 
a genetic cause. Patients born with Marfan syndrome, 
a genetic condition that affects the connective tissue 

Introduction
An aortic aneurysm is an enlargement of the aorta to greater 

than 1.5 times normal size. Though common with abdominal 
aorta, aortic aneurysm could also occur in the thoracic aorta; 
ascending aorta, aortic arch, or descending aorta.

Aortic aneurysms often grow slowly and usually without 
symptoms, making them difϐicult to detect. They cause 
weakness in the wall of the aorta and may even lead to aortic 
rupture. Some aneurysms may however never rupture 
throughout their lifetime; many start small and remain small, 
although some expand over time. The rate of growth of an 
aneurysm may depend on the level of the weakness of the aortic 
wall. When rupture occurs, massive internal bleeding results, 
leading to a medical emergency, and unless timely treatment 
is given it could lead to shock and death. Except when it 
ruptures, the aortic aneurysm may not present any serious 
symptom. Occasionally, there may be abdominal, back, or leg 
pain/numbness due to compression of nerve roots. A common 
sign is a hoarse voice from the stretching of the left recurrent 
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in the body, are particularly at risk of a thoracic aortic 
aneurysm because they may have weakness in the 
aortic wall.

Marfan syndrome generally causes distinct physical 
traits, including tall stature, very long arms, a deformed 
breastbone and eye problems.

Other genetic disorders can cause an aortic aneurysm, 
including vascular Ehlers-Danlos, Loeys-Dietz and 
Turner syndromes. Vascular Ehlers-Danlos syndrome 
causes the skin, joints and connective tissue to be 
fragile and makes the skin stretch easily.

Classifi cation

Aortic aneurysms may be classiϐied by their location on the 
aorta.

*Thoracic Aortic Aneurysms (TAA) are found within 
the chest; these are further classiϐied as ascending aortic 
aneurysm, which presents bulging of the ascending aorta; 
aortic arch aneurysm, which presents bulging at the aortic 
arch; or descending aortic aneurysms, which is when the 
descending aorta bulges at the thoracic region (Figure 1).

*Abdominal aortic aneurysms (AAA) involve the segment 
of the aorta within the abdominal cavity/region. They are 
the most common forms of aortic aneurysm. Abdominal 
aortic aneurysms (AAA) are about 3.4 cm. One reason AAA 
is common is that elastin, the principal load-bearing protein 
present in the wall of the aorta, is reduced in the abdominal 
aorta as compared to the thoracic aorta. Another reason is 
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 involve all three layers 
of the blood vessels (tunica intima, tunica media and tunica 
adventitia). The rupture of an AAA is dependent on 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 is also related to shape; long 
aneurysms are considered less rupture-prone than shorter, 
bulbous aneurysms; the latter having more wall tension in a 
particular location in the aneurysm wall [5].

Before rupture, an AAA may present as a large, pulsatile mass 
above the umbilicus. A bruit may be heard from the turbulent 
ϐlow in the aneurysm. Unfortunately, however, rupture may 
be the ϐirst hint of AAA. Once an aneurysm has ruptured, it 
presents with classic symptoms of abdominal pain which 
is severe, persistent, and radiating to the back [6]. Only 
10% - 25% of patients survive rupture due to large pre-and 
postoperative mortality.

The most common location of arterial aneurysm formation 
is the abdominal aorta, speciϐically, the segment of the 
abdominal aorta below the kidneys. An abdominal aneurysm 
located below the kidneys is called an infrarenal aneurysm. 
When an aneurysm is located above the kidneys it is described 
as suprarenal. 

*Thoracoabdominal aortic aneurysms involve the aorta 
at the border between the thorax and the abdomen and have 
components of both thoracic and abdominal aortic aneurysms 
[7].

An aneurysm can be characterized by its location, shape, 
and cause.

The shape of an aneurysm is described as being fusiform 
or saccular which helps to identify a true aneurysm. The more 
common fusiform-shaped aneurysm bulges or balloons out on 
all sides of the aorta. A saccular-shaped aneurysm bulges or 
balloons out only on one side [8].

A pseudoaneurysm, or false aneurysm, is an enlargement of 
only the outer layer of the blood vessel wall. A false aneurysm 
may be the result of prior surgery or trauma. Sometimes, a 
tear can occur on the inside layer of the vessel resulting in 
blood ϐilling in between the layers of the blood vessel wall 
creating a pseudo-aneurysm [8].

The aorta is under constant pressure as blood is ejected 
from the heart. With each heartbeat, the walls of the aorta 
distend (expand) and then recoil (spring back), exerting 
continual pressure or stress on the already weakened 
aneurysm wall. Therefore, there is a potential for rupture 
(bursting) or dissection (separation of the layers of the 
aortic wall) of the aorta, which may cause life-threatening 
hemorrhage (uncontrolled bleeding) and, potentially, death. 
The larger the aneurysm becomes, the greater the risk of 
rupture [8].

Risk factors for aortic aneurysm

Age, smoking and hypertension have been implicated in 
the development of an aneurysm. These factors tend to greatly 
increase the risk of developing it.

Figure 1: Image showing typical example of thoracic aortic aneurysm occurring at 
the descending aorta.
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Age and aortic aneurysm

Thoracic aortic aneurysms occur most often in people age 
65 and older. Experts have said that at that age the aorta may 
have lost its capacity of elasticity. Therefore it is not able to 
dilate. The buildup of blood within the aorta predisposes an 
individual to an aortic aneurysm.

The build-up of plaques in the arteries such as fat and 
other substances that can damage the lining of a blood vessel 
increases the risk of an aneurysm. This has been observed to 
be a more common risk in older persons. Abdominal aortic 
aneurysm, for instance, increases with age, with an average 
age of 65–70 at the time of diagnosis. It has been attributed 
to atherosclerosis, though other factors may be involved in 
their formation [7]. 

Since AAA is common in the elderly, the risks of 
postoperative complications should become a challenge. 
Frailty is also common in elderly people, and the prevalence of 
frailty increases with coexisting cardiovascular diseases [9]. 

Doxycycline, a broad inhibitor of matrix-metalloproteinases 
has been observed by researchers to exhibit a potential to 
slow down aortic aneurysm growth in a previous study [10], 
this has however been criticized by another research work 
which observed that doxycycline has no signiϐicant effect on 
the growth of aortic aneurysm.

Smoking and aortic aneurysm

Tobacco use, either by smoking or snifϐing is a strong risk 
factor for the development of an aortic aneurysm, with current 
smokers standing 5-fold increase risk and former smokers 
standing 2-fold increase risk compared to never smokers.

In addition, there is a strong dose-response relation 
between the increasing number of cigarettes per day and 
pack-years and the increasing risk of abdominal aortic 
aneurysms. This is in addition to a linear inverse association 
between increasing duration of smoking cessation and risk of 
abdominal aortic aneurysms, with risk approaching that of 
never smokers at 25 years of smoking cessation. This means 
that smokers that have ceased smoking for up to 25 years 
stand almost equal risk as someone that never smoked. 

Smokers oftentimes have a less healthy lifestyle than 
non-smokers with lower physical activity, more abdominal 
adiposity, and unhealthier diets [11]. 

Abdominal aortic aneurysms are characterized by loss of 
normal medial arterial structure (tunica media) and the near-
complete absence of normal lamellar elastin matrix [12]. 

The breakdown of the elastin and collagen of the arterial 
media is mediated by matrix metalloproteinases released 
by macrophages and is also related to chronic inϐlammatory 
inϐiltration and loss or dysfunction of parenchymal cells 
central to matrix deposition and repair. Smoking may activate 

tissue plasminogen activator which induces the production of 
matrix metalloproteinases by macrophages and has also been 
shown to disrupt collagen synthesis [13,14]. 

A rat study had shown that nicotine administration 
weakens the vascular wall, increases gelatinolytic activity 
and promoted the destruction of elastin and collagen in 
the abdominal aorta, leading to up-regulation of matrix 
metalloproteinase-12 expression [15]. Smoking wreaks its 
havoc by weakening the aortic walls, increasing the possibility 
not only of developing an aneurysm but also of causing a 
dissection.

Both tobacco smoke and benzopyrene, a compound found 
in cigarette smoke, increased aortic muscular cell apoptosis 
and aortic macrophage inϐiltration and expression of matrix 
metalloproteinases-2, 9 and 12 and nuclear factor-κB and 
increased formation of abdominal aortic aneurysms in 
angiotensin-2 induced hypertension [16,17]. 

Hypertension and aortic aneurysm

Increased blood pressure damages the blood vessels in 
the body, raising the chances of developing an aneurysm. It is 
believed that hypertension weakens the aneurysmal wall by 
directly increasing mechanical stresses. 

Previous studies have revealed that there is a strong 
relationship between hypertension and Aortic aneurysm, 
with about 66% increased risk of developing aortic aneurysm 
in patients with hypertension compared to non-hypertensive 
patients [18] 

It is also striking to note that Diastolic Pressure (DP) 
increase compounds the risk of aneurysm compared to 
Systolic Pressure (SP) increase, with about 20 mmHg increase 
in SP and a 10 mmHg increase in DP associated causing 14% 
and 28% increase in the risk of developing Aortic Aneurysm 
respectively [18] 

High SP and low DP are associated with arterial stiffness 
which indicates strong protein ϐiber [19], which is protective 
against a weakening of aortic tissues and could be responsible 
for the stronger association observed between DP compared 
to SP [20].

It has been observed that activation of the local Renin-
Angiotensin System (RAS) by systemic hypertension can cause 
vascular inϐlammation and remodeling, and may contribute to 
aneurysmal rupture [21].

Another striking incites, though without any obvious 
scientiϐic reason is the fact that aortic aneurysm is ϐive-fold 
present in men than in women [22]. The possible explanation 
could be a higher prevalence of other risk factors more 
common with men, such as smoking and alcoholism [23], 
which would increase the absolute risk of hypertension 
among men, and any additional adverse relative effect of 
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hypertension might therefore be less among women because 
of their healthier lifestyle.

The association between hypertension and AAA could 
potentially be confounded by other risk factors because 
hypertension is more common among persons with over-
weight and obesity, less physical activity, who smoke and who 
have unhealthy diets.

Prevention 

The risk of aneurysm enlargement may be diminished 
with attention to the patient’s blood pressure, smoking 
and cholesterol levels. Blood pressure should be kept within 
the normal range of 100 to 139 mmHg systolic and 70 to 
89 mmHg diastolic values. Patients are also advised to quit 
smoking, as that will drastically reduce the risk. There have 
been proposals to introduce ultrasound scans as a screening 
tool for those most at risk: men over the age of 65 [24,25].

The tetracycline antibiotic doxycycline is currently being 
investigated for use as a potential drug in the prevention of 
aortic aneurysm due to its metalloproteinase inhibitor and 
collagen stabilizing properties.

Anacetrapib is a cholesteryl ester transfer protein inhibitor 
that raises high-density lipoprotein (HDL) cholesterol 
and reduces low-density lipoprotein (LDL) cholesterol. 
Anacetrapib reduces the progression of atherosclerosis, 
mainly by reducing non-HDL-cholesterol, improves lesion 
stability and adds to the beneϐicial effects of atorvastatin [26]. 
Elevating the amount of HDL cholesterol in the abdominal 
area of the aortic artery in mice both reduced the size of 
aneurysms that had already grown and prevented abdominal 
aortic aneurysms from forming at all. In short, raising HDL 
cholesterol is beneϐicial because it induces programmed 
cell death. The walls of a failing aorta are replaced and 
strengthened. New lesions should not form at all when using 
this drug [27].

Discussion
Smoking

Recent research has revealed that there is a 5-fold and 2-fold 
increase in the risk of abdominal aortic aneurysms among 
current and former smokers compared to never smokers, 
respectively. A dose-response relationship was also observed 
between the increasing number of cigarettes smoked per 
day and pack-years smoked and the risk of abdominal aortic 
aneurysm, while there was a reduced risk with increasing 
duration of smoking cessation with a risk similar to that of 
never smokers at about 25 years of smoking cessation. These 
together with supportive experimental data provide strong 
evidence for a causal relationship between smoking and 
abdominal aortic aneurysms. Smokers are therefore advised 
on the risk of vulnerability to aortic aneurism, and should 
therefore quit. The ϐindings provide further support for 
interventions and policies to curb the global tobacco epidemic.

Hypertension

Hypertension too has been observed as predisposing 
individuals to aortic aneurysms as abnormally increased 
blood pressure vessels exert serious impact on the wall of the 
aorta and its tissues. It is even more striking to observe that 
the impact of the Diastolic Pressure is even higher than the 
Systolic Pressure in exposing individuals to aortic aneurysm.

Age

Thoracic aortic aneurysms occur most often in people age 
65 and older. Experts have said that at that age the aorta may 
have lost its capacity of elasticity. Therefore it is not able to 
dilate. The buildup of blood within the aorta predisposes an 
individual to an aortic aneurysm.

Conclusion
Given observed interactions between smoking, hyper-

tension, age, and aortic aneurysm, in which the factors pose 
a risk to aneurysm, the aging population should be regularly 
screened for the aneurysm. Also, smokers are advised to quit 
smoking to prevent predisposition, while the blood pressure 
of hypertensive patients should be kept under control below 
140/90 mmHg. With the poor rate of survival of patients with 
aneurysms, attention should focus more on screening and 
prevention than treatment.
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