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Abstract
Aneurysms are localized dilations of blood vessels that pose a significant risk of rupture and life-
threatening hemorrhage. The development of aneurysms is multifactorial, with common
etiologies including atherosclerosis, hypertension, genetic predisposition, infection, and trauma.
Aneurysms can occur in various vascular territories, most notably in the aorta and cerebral
arteries. Early and accurate diagnosis is critical and relies on advanced imaging techniques such
as computed tomography (CT), magnetic resonance imaging (MRI), and ultrasonography.
Management strategies depend on the size, location, and risk of rupture and range from careful
monitoring to surgical or endovascular intervention. Recent advancements in endovascular
techniques have significantly improved patient outcomes, offering less invasive alternatives to
traditional open surgery. This article reviews the pathophysiology, risk factors, diagnostic
modalities, and current treatment approaches for aneurysms, emphasizing the importance of
early detection and personalized care to reduce morbidity and mortality.
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Introduction
Aneurysms represent a significant and often silent threat within the spectrum of vascular diseases.
Defined as abnormal dilations of the arterial wall, aneurysms can progress without symptoms until
rupture occurs, resulting in catastrophic outcomes. The burden of aneurysmal disease is increasing
globally, particularly with aging populations and the persistence of risk factors such as hypertension,
smoking, and atherosclerosis. While aneurysms may affect any artery in the body, they are most
commonly observed in the aorta and cerebral vessels, where rupture leads to high morbidity and
mortality.
The development of aneurysms is a complex, multifactorial process influenced by structural
weaknesses in the arterial wall, genetic predisposition, hemodynamic forces, and inflammatory
changes. Advancements in diagnostic imaging have greatly improved the ability to detect aneurysms
at asymptomatic stages, enabling early intervention. Treatment modalities have evolved
significantly over the past decades, moving from traditional open surgeries to sophisticated, less
invasive endovascular techniques that reduce hospital stays and improve survival rates.
This article aims to explore the underlying causes of aneurysms, discuss the modern diagnostic
strategies employed for early detection, and evaluate current therapeutic options with particular

80| Page




The Peerian Journal

Open Access | Peer Reviewed

Volume 44, July, 2025 ISSN (E): 2788-0303
Website: www.peerianjournal.com Email: editor@peerianjournal.com

emphasis on individualized patient care and long-term outcome optimization. Understanding the
pathogenesis and management of aneurysms is crucial for clinicians to prevent complications and
provide effective, evidence-based treatment.

An aneurysm is the enlargement of an artery caused by weakness in the arterial wall. Often there are
no symptoms, but a ruptured aneurysm can lead to fatal complications.

An aneurysm refers to a weakening of an artery wall that creates a bulge, or distention, of the artery.
Most aneurysms do not show symptoms and are not dangerous. However, at their most severe stage,
some can rupture, leading to life-threatening internal bleeding.

The Centers for Disease Control and Prevention (CDC) advise that aortic aneurysms contribute to
over 25,000 deathsTrusted Source in the United States (U.S.) each year.

Around 30,000Trusted Source brain aneurysms rupture in the U.S. each year. An estimated 40
percent of these cases cause death within 24 hours.

Fast facts on aneurysms
e Aneurysms affect a variety of arteries. The most significant aneurysms affect the arteries
supplying the brain and the heart. An aortic aneurysm affects the body’s main artery.
o The rupture of an aneurysm causes internal bleeding.
e The risk of an aneurysm developing and rupturing varies between individuals. Smoking and
high blood pressure are major risk factors for the development of an aneurysm.
o Some types of aneurysm may need surgical treatment to prevent rupture. Doctors will only
operate on others if they are life-threatening.
Description
Types of aneurysms
Aneurysms are classified based on their location and shape:
Cerebral aneurysm (brain aneurysm):
Also known as intracranial or intracerebral aneurysms, these occur in the arteries of the brain. They
can lead to subarachnoid hemorrhage if they rupture, which is a medical emergency.
Aortic aneurysm: These develop in the aorta, the largest artery in the body and are further divided
into:
Abdominal Aortic Aneurysm (AAA): Occurs in the abdominal segment of the aorta. Thoracic
Aortic Aneurysm (TAA): Develops in the thoracic (chest) section of the aorta. Peripheral
aneurysm: These occur in arteries
other than the aorta and brain, such as the popliteal artery behind the knee, the femoral artery in
the thigh, or the carotid artery in the neck.
Ventricular aneurysm: This type forms in the wall of the heart, usually following a heart attack,
where the heart muscle has been weakened.
Aneurysms are classified by their location in the body. The arteries of the brain and heart are the
two most common sites of a serious aneurysm.
The bulge can take two main shapes:
o Fusiform aneurysms bulge all sides of a blood vessel
o Saccular aneurysms bulge only on one side
The risk of rupture depends on the size of the bulge.
Aortic aneurysm
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The aorta is the large artery that begins at the left ventricle of the heart and passes through the
chest and abdominal cavities. The normal diameter of the aorta is between 2 and 3 centimeters
(cm) but can bulge to beyond 5 cm with an aneurysm.
The most common aneurysm of the aorta is an abdominal aortic aneurysm (AAA). This occurs in
the part of the aorta that runs through the abdomen. Without surgery, the annual survival rate for
an AAA of over 6 cm is 20 percent.
AAA can rapidly become fatal, but those that survive the transfer to a hospital have a 50 percent
chance of overall survival.
Less commonly, a thoracic aortic aneurysm (TAA) can affect the part of the aorta running through
the chest. TAA has a survival rate of 56 percentTrusted Source without treatment and 85 percent
following surgery. It is a rare condition, as only 25 percent of aortic aneurysms occur in the chest.
Cerebral aneurysm
Aneurysms of the arteries that supply the brain with blood are known as intracranial aneurysms.
Due to their appearance, they are also known as “berry” aneurysms.
A ruptured aneurysm of the brain can be fatal within 24 hours. Forty percent of brain aneurysms
are fatal, and around 66 percent of those who survive will experience a resulting neurological
impairment or disability.
Ruptured cerebral aneurysms are the most common cause of a type of stroke known as
subarachnoid hemorrhage (SAH).
Peripheral aneurysm
An aneurysm can also occur in a peripheral artery. Types of peripheral aneurysm include:

o Popliteal aneurysm: This happens behind the knee. It is the most common peripheral

aneurysm.

o Splenic artery aneurysm: This type of aneurysm occurs near the spleen.

o Mesenteric artery aneurysm: This affects the artery that transports blood to the intestines.

o Femoral artery aneurysm: The femoral artery is in the groin.

o Carotid artery aneurysm: This occurs in the neck.

e Visceral aneurysm: This is a bulge of the arteries that supply blood to the bowel or kidneys.
Peripheral aneurysms are less likely to rupture than aortic aneurysms.
An aneurysm can happen in any part of the body. Blood pressure can more easily distend a
weakened arterial wall.
Further research is necessary to confirm why an artery wall weakens to cause an aneurysm. Some
aneurysms, though less common, are present from birth as an arterial defect.
Aortic dissection
Aortic dissection is one identifiable cause of an aortic aneurysm. The arterial wall has three layers.
Blood can burst through a tear in the weakened wall of the artery, splitting these layers. It can then
fill the cavity surrounding the heart.
If the tear occurs on the innermost layer of the arterial wall, blood channels into and weakens the
wall, increasing the risk of rupture.
People with aortic dissection often describe abrupt and excruciating chest pain. This pain can
travel as the dissection progresses along the aorta. It may, for example, radiate to the back.
Dissection leads to compression. Compression prevents blood from returning to the heart. This is
also known as a pericardial tamponade.
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Causes of aneurysms

Aneurysms arise due to a weakening of the blood vessel walls. Several factors contribute to this
condition:

Genetic factors

Certain genetic conditions, such as EhlersDanlos syndrome, Marfan syndrome and polycystic kidney
disease, increase the risk of developing aneurysms.

Atherosclerosis: The buildup of plaque in the arteries weakens the arterial walls, making them
more prone to bulging and aneurysm formation.

Hypertension (High blood pressure): Chronic high blood pressure exerts excessive pressure
on artery walls, contributing to their weakening over time.

Trauma: Blunt or penetrating injuries can cause localized damage to blood vessel walls, leading to
aneurysms.

Infections: Certain infections, such as syphilis or bacterial endocarditis, can weaken blood vessels
and result in aneurysm formation.

Smoking: Smoking is a significant risk factor for the development and progression of aneurysms
due to its detrimental effects on vascular health.

Risk factors

Several factors increase the likelihood of developing an aneurysm:

Age: Aneurysms are more common in individuals over the age of 60.

Gender: Men are at a higher risk of developing aortic aneurysms, while women have a higher risk
of brain aneurysms.

Family history: A family history of aneurysms increases the risk.

Lifestyle factors: Smoking, alcohol consumption and a sedentary lifestyle contribute to the risk.
Symptoms of aneurysms

Most aneurysms are clinically silent. Symptoms do not usually occur unless an aneurysm ruptures.
However, an unruptured aneurysm may still obstruct circulation to other tissues. They can also form
blood clots that may go on to obstruct smaller blood vessels. This is a condition known as
thromboembolism. It can lead to ischemic stroke or other serious complications.

Aneurysms are generally symptomless, but their complications can cause severe chest pain.
Rapidly growing abdominal aneurysms are sometimes associated with symptoms. Some people
with abdominal aneurysms report abdominal pain, lower back pain, or a pulsating sensation in the
abdomen.

Similarly, thoracic aneurysms can affect nearby nerves and other blood vessels, potentially causing
swallowing and breathing difficulties, and pain in the jaw, chest, and upper back.

Symptoms can also relate to the cause of an aneurysm rather than the aneurysm itself. For example,
in the case of an aneurysm caused by vasculitis, or blood vessel inflammation, a person may
experience fever, malaise, or weight loss.

Complications
The first signs of a previously undetected aneurysm could be complications upon rupture. Symptoms
tend to result from a rupture rather than the aneurysm alone.
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Most people living with an aneurysm do not experience any complications. However, in addition to
thromboembolism and rupture of the aorta, complications can include:
o Severe chest or back pain: Severe chest or back pain may arise following the rupture of
an aortic aneurysm in the chest.
» Angina: Certain types of aneurysm can lead to angina, another type of chest pain. Angina
can lead to myocardial ischemia and heart attack.
o A sudden extreme headache: If a brain aneurysm leads to SAH, the main symptom is a
sudden, severe headache.
Any rupture of an aneurysm may cause pain, low blood pressure, a rapid heart rate, and
lightheadedness. Most people with an aneurysm will not experience any complications.
Many aneurysms are asymptomatic and are discovered incidentally during imaging studies for other
conditions. However, larger aneurysms or those that are about to rupture may present with the
following symptoms:
Cerebral aneurysm symptoms
Severe, sudden headache (often described as the “worst headache of one’s life”)
» Nausea and vomiting
« Neck stiffness
« Blurred or double vision
« Sensitivity to light
Loss of consciousness in severe cases
Abdominal aortic aneurysm symptoms
» Deep, persistent pain in the abdomen or
back
« A pulsating sensation near the navel
» Sudden, severe abdominal or back pain
indicating rupture
Thoracic aortic aneurysm symptoms
« Chest pain or back pain
» Difficulty breathing
» Hoarseness
« Coughing
Peripheral aneurysm symptoms
« Pain or swelling in the affected limb
» A palpable pulsating mass
» Reduced blood flow to the limb, causing
coldness or numbness
Diagnosis of aneurysms
Accurate diagnosis of an aneurysm often involves a combination of physical examinations and
imaging studies:
Ultrasound: A non-invasive and widely used technique to detect abdominal and peripheral
aneurysms.
Computed Tomography (CT) scan: CT angiography provides detailed images of blood vessels
and is useful for detecting aortic and cerebral aneurysms.
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Magnetic Resonance Imaging (MRI): MRI and MR angiography offer high-resolution images
of blood vessels without using ionizing radiation.
Cerebral angiography: This invasive procedure involves injecting contrast dye into the arteries
to visualize cerebral aneurysms.
Treatment
Not all cases of unruptured aneurysm need active treatment. When an aneurysm ruptures, however,
emergency surgery is needed.
Aortic aneurysm treatment options
The doctor may monitor an unruptured aortic aneurysm, if no symptoms are evident.
Medications and preventive measures may form part of conservative management, or
they may accompany active surgical treatment.
A ruptured aneurysm needs emergency surgery. Without immediate repair, patients
have a low chance of survival.
The decision to operate on an unruptured aneurysm in the aorta depends on a number of factors
related to the individual patient and features of the aneurysm.
These include:

o the age, general health, coexisting conditions and personal choice of the patient

 the size of the aneurysm relative to its location in the thorax or abdomen, and the aneurysm’s

rate of growth
o the presence of chronic abdominal pain or risk of thromboembolism, as these may also
necessitate surgery

A large or rapidly growing aortic aneurysm is more likely to need surgery. There are two options for
surgery:

o open surgery to fit a synthetic or stent graft

o endovascular stent-graft surgery.
In endovascular surgery, the surgeon accesses the blood vessels through a small incision near the
hip. Stent-graft surgery inserts an endovascular graft through this incision using a catheter. The
graft is then positioned in the aorta to seal off the aneurysm.
In an open AAA repair, a large incision is made in the abdomen to expose the aorta. A graft can then
be applied to repair the aneurysm.
Endovascular surgery for the repair of aortic aneurysms carries the following risks:

o bleeding around the graft

o bleeding before or after the procedure

o blockage of the stent

e nerve damage, resulting in weakness, pain or numbness in the leg

e kidney failure

o reduced blood supply to the legs, kidneys or other organs

 erectile dysfunction

o unsuccessful surgery that then needs further open surgery

« slippage of the stent
Some of these complications, such as bleeding around the graft, will lead to further surgery.
Cerebral aneurysm treatment options
A ruptured intracerebral aneurysm will usually need emergency surgery.
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In the case of a brain aneurysm, the surgeon will normally operate only if there is a high risk of
rupture. The potential risk of brain damage resulting from surgical complications is too great.

As for AAA, the likelihood of a rupture depends on the size and location of the aneurysm.

Instead of surgery, patients receive guidance on how to monitor and manage the risk factors for a
ruptured brain aneurysm, for example, monitoring blood pressure.

If a ruptured cranial aneurysm results in a subarachnoid hemorrhage, surgery is likely. This is
considered a medical emergency.

This procedure would aim to close off the ruptured artery in the hope of preventing another bleed.

Prevention of aneurysms

While not all aneurysms can be prevented, certain measures can reduce the risk:

Control blood pressure: Maintain healthy blood pressure levels through diet, exercise and
medication.

Quit smoking: Smoking cessation significantly reduces the risk of aneurysms.

Healthy diet: A diet low in saturated fats and high in fruits, vegetables and whole grains supports
vascular health.

Preventing an aneurysm is not always possible, as some are congenital, meaning they are present
from birth.

Anyone diagnosed with an aneurysm and prescribed a conservative treatment plan can work with a
healthcare practitioner to address any risk factors.

Conclusion

Aneurysmal disease constitutes a major clinical entity within vascular pathology, marked by
progressive arterial wall dilation due to the degradation of structural components such as elastin
and collagen within the tunica media. The pathogenesis of aneurysms is multifactorial, involving
chronic hemodynamic stress, inflammatory responses, matrix metalloproteinase activation, and
genetic predispositions, particularly in connective tissue disorders such as Marfan and Ehlers-
Danlos syndromes.

Timely diagnosis is imperative, with non-invasive imaging modalities like CT angiography, MR
angiography, and duplex ultrasonography serving as gold-standard tools for morphological
assessment and risk stratification. Clinical decision-making regarding therapeutic intervention is
based on aneurysm size, anatomical location, growth kinetics, and patient-specific comorbidities.
While open surgical repair remains the definitive treatment for certain cases, the advent and
refinement of endovascular aneurysm repair (EVAR) and endovascular coiling techniques have
significantly reduced perioperative morbidity and mortality, especially in high-risk cohorts.

Future perspectives lie in the integration of molecular diagnostics and biomarker profiling for early
detection and personalized therapy. Furthermore, advances in tissue engineering and
pharmacologic modulation of vascular remodeling may offer novel prophylactic strategies.
Comprehensive patient management should thus combine vigilant surveillance, optimized
cardiovascular risk control, and evidence-based intervention to mitigate the life-threatening
sequelae of aneurysmal rupture.
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