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Executive Summary  This article discusses irreg-
ularities often seen by underwriters involving the 
thoracic aorta and the risk of aneurysm. Covered 
topics include the anatomy of the thoracic aorta, 
various pathologies that affect it, different types 
of aneurysms, common symptoms of dissection,  
diagnostic evaluation, potential adverse events,  
surgical treatments and their risks, operative 
mortality prognosis, and critical underwriting 
concerns.
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With the frequency with which asymptomatic, 
often minor, abnormalities are found on 
echocardiography, CT and MRI scanning, 

evaluation of the risk associated anomalies of the tho-
racic aorta is a major concern for underwriters. What 
makes this evaluation diffi cult is the very high mor-
tality risk associated with unrecognized or untreated 
thoracic aortic aneurysms and the realization that the 
majority of the noted irregularities will not progress to 
catastrophic consequences. It is separating the wheat 
from the chaff in terms of risk that is hard. 

Anatomy
The thoracic aorta is the main conduit from the heart 
to the systemic blood circulation. It has a strong 
elastic quality about it as is designed to function in 
a high pressure environment. It is this recoil ability, 
much like that seen with a new balloon, which al-
lows it to absorb pressure variations and maintain 
a steady fl ow of blood to the periphery. It consists 
of four broad anatomic areas, the aortic root, just 
beyond the aortic valve, the ascending portion, the 
arch and the descending segment, which connects 
to the abdominal aorta. Along the way a number of 
major branch vessels originate.

The aorta is composed of three tissue layers. The in-
nermost is the intima and includes the endothelium 
or inner lining of the vessel. The media is the thickest 
portion and that part that gives the vessel its rubbery 
quality. It is composed of elastic and collagen fi bers 
as well as smooth muscle cells. The adventitia is the 
outermost layer and contains loose connective tissue 
and carries the blood vessels that supply the wall of 
the aorta. 

Pathologies
There are several disease processes that may affect 
the thoracic aorta. The most important is called cystic 
medial degeneration. It is essentially the degeneration 
and loss of elastic fi bers and smooth muscle cells in 

the middle or media layer, that portion of the vessel 
which gives the artery its rubbery quality, leading to 
a weakening of the wall. This condition especially 
affects the ascending aorta. It may occur as a part of 
the aging of a previously normal vessel and can be ac-
celerated by the presence of hypertension. However, 
it may also occur prematurely in association with 
certain disease processes that includes; Marfan and 
Ehlers-Danlos syndromes and, especially, a bicuspid 
aortic valve. In fact, underwriters should always
look for thoracic aorta anomalies in the presence of 
a bicuspid valve.

Other conditions may also lead to aortic pathology 
including; atherosclerosis, infl ammatory disorders 
and trauma. Atherosclerosis can result in weakening 
of the wall of the vessel. While important for the arch, 
descending and abdominal aorta, atherosclerosis is 
not a signifi cant cause for aneurysms in the root and 
ascending portions. 

The infl ammatory disorders include both infectious 
(syphilis) and non-infectious (vasculitis) conditions. 
Trauma-related abnormalities occur primarily as a 
consequence of damage resulting from deceleration 
injuries. However, it is rare to see any of these less 
common causes in the underwriting environment.  
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Types of Aneurysms
There are two distinct types of aneurysms in the 
thoracic aorta: dissecting and dilated. Dissecting 
aneurysms involve a splitting of the aortic wall which 
results in the creation of an artifi cial or false lumen. 
This is usually caused by one of two mechanisms. 
In the most common, an intimal tear allows blood, 
under the usual high pressure present in the aorta, to 
dissect into the media layer. Subsequently, the con-
stant pounding of the systolic blood pressure drives 
the blood, like a wedge, splitting the vessel wall like a 
log, creating a false lumen. In the other mechanism, a 
blood vessel in the wall of the aorta, the vasa vasorum, 
ruptures leading to the formation of a hematoma. This 
hematoma in the wall of the vessel splits it, weakening 
it. This may then lead to the formation of an intimal 
tear, thus further propagating the dissection. 

There are two types of dissecting aneurysms. Type 
A (using the Stanford classifi cation system) involves 
the ascending aorta, with or without disease in the 
descending portion. Type B involves just the descend-
ing aorta. By defi nition, acute dissections are those 
present for less than 2 weeks and chronic ones are 
those lasting longer than that time frame.

Symptoms
Dissections typically present in the 5th to 7th de-
cades of life and are more common in men. The 
most common symptom is pain in the chest, neck 
or back, which is frequently described as a tearing 
sensation. The symptoms are often confused with a 
coronary syndrome which makes diagnosis diffi cult. 
If the tear extends into or blocks branch vessels other 
end organ fi ndings may ensue including; diminished 
pulses, coronary occlusion, stroke, spinal cord or 
kidney ischemia. If the damage affects the aortic 
valve, insuffi ciency may result. The most feared com-
plication, and the major cause of death, is dissection 
into the pericardial sac which leads to tamponade or 
compression of and inability to fi ll the ventricle with 
subsequent circulatory failure. The symptoms of a 
dissecting aneurysm are often nonspecifi c making 
diagnosis diffi cult, leading to the high mortality rate 
associated with the condition. Survival is dependent 
upon an accurate and timely diagnosis and requires 
a high index of suspicion, especially in individuals 
with predisposing conditions.

Dilated aneurysms are defi ned as an enlargement 
of the aorta to more than 1.5 times the reference 
size in an adjacent normal segment. Dilated aortic 
aneurysms can be fusiform or diffuse (like a snake 
swallowing its prey) or saccular or localized (like a 
bubble on a tire). In either case, if it is large enough 
it can compress surrounding structures and lead to 

symptoms such as venous obstruction (superior vena 
cava syndrome), dysphagia, myocardial ischemia or 
hoarseness. In addition, sluggish fl ow in the dilated 
area can lead to the formation of clots which may 
break off and embolize. The most serious complica-
tion is rupture of the dilated area with subsequent 
catastrophic hemorrhage.1,2,3

Diagnosis
Thoracic aortic aneurysms are usually detected by 
imaging studies such as chest X-ray, echocardiog-
raphy, CT scan or MRI. Of these the latter three are 
the most reliable. Several studies have documented 
that the normal aortic size varies with age and body 
surface area (BSA). What is important to remember 
is that the normal aortic size varies with age, sex and 
body size of the person. In general, older individuals, 
men and those with a larger body surface area have 
a larger expected vessel size. 

Several groups have developed formulas for calculat-
ing the upper limit of normal (95th percentile) for 
the aortic size at the sinus of Valsalva (aortic root) 
and the ascending aorta. These formulas have used 
measurements derived from either echocardiography 
or CT scans and use the other factors noted above that 
are known to infl uence the vessel size. In general, 
athletes, particularly strength trained athletes, have 
larger aortic sizes than non-trained individuals, but 
signifi cant enlargement in these individuals is rare. 
Thus, it is very important to know if the aortic size is 
normal or enlarged for that person.4,5,6,7,8,9,10,11,12

Potential Adverse Events
If an aneurysm is present it will likely progress over 
time. It follows the general medical truism that bad 
things get worse. The average rate of progression is 
0.1 cm per year. However, this rate can vary with 
several factors. It is faster in the descending aorta, it 
is faster with conditions that weaken the wall like a 
bicuspid aortic valve, the presence of aortic stenosis 
or the presence of familial, hereditary disease and it 
gets faster as the aortic size gets larger. In some ways 
it is like a ball rolling downhill, the rate of progres-
sion accelerates as the disease progresses.13,14,15,16,17,18,19

Adverse events, including the development of dis-
section, rupture and death, are associated with the 
aortic size. The relationship between adverse events 
and vessel size holds for the measured diameter alone 
and for the diameter divided by the BSA (called the 
aortic index or AI) which corrects for the body habitus 
of the individual. The risk of adverse events increases 
dramatically to 15% or more per year at diameters 
of 6.0 cm or more for the ascending aorta. A similar 
pattern is seen with the aortic index with the highest 
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risk at an AI of 4.25 cm/m2 or more. The presence 
of chronic obstructive pulmonary disease (COPD) 
and pain is also associated with a higher risk aortic 
rupture. In contrast, the critical hinge point at which 
complication rates dramatically increase is higher, 
at 7.2 cm, for descending aortic aneurysms.13,14,15,19,20 

However, it should be remembered that the correla-
tion of aortic size with adverse events is greater for 
dilated aneurysms than for dissections. Dissections 
frequently occur at a smaller aortic size, especially in 
association with conditions that predispose the indi-
vidual to cystic medial necrosis (Marfan syndrome, 
Ehlers Danlos, etc.).13,14,17,21

Other factors associated with an increased risk of 
rupture include: poorly controlled hypertension, 
the presence of symptoms, female sex and older age.

Treatment
The defi nitive treatment for thoracic aortic aneurysms 
is surgical repair, ideally before the occurrence of an 
adverse event. Unfortunately, an acute dissection or 
rupture of a dilated aneurysm frequently results in 
death before the individual reaches the hospital. In 
those patients who survive long enough to receive 
emergency surgery the operative mortality is high. 
Thus, the emphasis is on repair before adverse events 
occur. 

With this in mind, the recommendation is to repair 
the aorta when it reaches a critical size i.e. 5.5 cm and 
6.5 cm for the ascending and descending portions. 
For individuals with a predisposing condition such 
as Marfan syndrome, bicuspid aortic valve or familial 
history of aneurysm, the recommendation is to inter-
vene earlier, at 4.5-5.0 cm and 6.0 cm respectively. 

Other indications for surgical intervention include; 
any evidence of rupture, any acute dissection in the 
ascending aorta, a dissection of the descending aorta 
with major complications, rapid enlargement of an 
aneurysm (> 0.5-1.0 cm per year) or the development 
of symptoms such as pain, compression of adjacent 
organs, especially the trachea, esophagus or left 
mainstem bronchus or the development of signifi cant 
aortic insuffi ciency.2,19,21,22

Prognosis
The operative mortality associated with surgical re-
pair has improved over time but still remains high. 
The operative mortality is higher for emergent than 
for elective procedures. For those who survive the 
perioperative period, long-term survival studies have 
shown a repetitive pattern with the highest mortality 
risk in the fi rst 5 years, then a decreasing relative risk 

over time. Thus, the longer an individual remains 
stable post operatively, the lower the relative risk 
going forward.22,23,24,25,26,27

Therapy differs somewhat by the location of the 
problem. For the ascending aorta, open surgical 
repair with grafts with or without valvular repair or 
replacement (as may be necessary with a bicuspid 
valve with signifi cant aortic stenosis or insuffi ciency) 
is the only viable long-term treatment. Endovascular 
or stent repair is not an option and medical therapy 
is only used as a temporizing measure before surgical 
intervention. Hypertension control, especially with 
beta blockers, is very important postoperatively and 
reduces the need for reoperation.1 

After repair of a dissecting aneurysm, the presence of 
a persistent false lumen is associated with a worsened 
outcome. The worsened prognosis results from the 
risk of additional dissection and a weakening of the 
aortic wall which may accelerate the dilation of the 
remaining unrepaired vessel.1

For dissecting aneurysms of the descending aorta 
medical therapy is frequently used on a long-term 
basis. However, as with the ascending aorta, a persis-
tent dissection with the presence of a false lumen is 
associated with an ongoing risk of continuing dilation 
of the vessel and late complications. The defi nitive 
therapy for a descending dissection is open surgical 
correction but this is associated with high operative 
mortality and complications such as compromise 
of the blood fl ow to the spinal cord and kidneys. An 
alternative to open surgery in the descending aorta 
is the use of an endovascular stent. This approach is 
associated with a lower operative mortality rate and 
an intermediate term survival that is comparable to 
that with open repair. However, due to the limited 
long term experience they are not recommended 
for younger individuals. In addition, since the 
stents must be anchored into the surrounding non-
aneurysmal aorta, they are not recommended for use 
in individuals with generally poor tissue quality, as 
seen with connective tissue diseases such as Marfan 
syndrome.19

Reoperation on a previously repaired aorta is associ-
ated with a high risk of complications and reduced 
survival. Several factors are associated with an in-
creased risk of reoperation. These factors include: the 
presence of Marfan syndrome, a persistent dissection 
with the continued presence of a false lumen in the 
vessel wall, dilation of the residual, non-repaired 
aorta, absence of the use of a beta-blocker therapy 
post operatively and persistent,  poorly controlled 
hypertension.24,25,28,29,30



ON THE RISK vol.29 n.2  (2013) 39

Summary–Underwriting Thoracic Aneurysms
1. The aortic size should be evaluated in light of the 

applicant’s age, sex and body habitus (BSA). Size 
greater than the upper limit of normal is associated 
with increased risk. 

2. The stability of the aortic size should be evaluated 
over time. The longer the size has been stable the 
better the risk. 

3. An aneurysm size progression rate of up to 0.1 
cm per year is typical for an average aneurysm. A 
progression rate greater than this would be indica-
tive of a higher mortality risk. The progression rate 
increases as the size of the aneurysm increases. It 
would be prudent to, at minimum, confi rm that 
the rate of progression is absent or low. 

4. Uncontrolled hypertension is a risk factor for more 
rapid progression and increased risk. 

5. Certain medical conditions are associated with a 
predisposition to aneurysms and a greater rate of 
progression if present. These conditions include 
a bicuspid aortic valve, familial aneurysm condi-
tions, Ehlers Danlos and Marfan syndrome and 
vasculitis/infectious causes.

6. Surgery is the defi nitive treatment for thoracic 
aortic aneurysms. For individuals without a 
predisposing medical condition the current size 
thresholds for surgical repair of the ascending 
and descending aorta are 5.5 cm and 6.5 cm 
respectively. For individuals with conditions, 
such as Marfan or Ehlers-Danlos syndrome, that 
predispose to cystic medial degeneration, the size 
thresholds are 4.5-5.0 cm and 6.0 cm respectively. 

7. Open surgical repair is the only acceptable long-
term treatment for disease of the ascending aorta. 

8. Medical therapy may be used in dissecting an-
eurysms of the descending aorta. However, the 
presence of a residual false lumen is associated 
with a higher likelihood of progression or dilation 
of the vessel and a higher risk. 

9. Endovascular stents are an acceptable alternative 
to open repair of aneurysms of the descending 
aorta in older individuals. They would generally 
not be acceptable in the ascending aorta, younger 
individuals and those with diseases predisposing 
to cystic medial degeneration such as Marfan or 
Ehlers-Danlos syndrome.

10. The association of coronary artery disease and/
or valvular disease increases the mortality risk and 
should be taken into account in assessing a rating. 
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