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ABSTRACT

Introduction: Familial thoracic aortic aneurysm/dissection (TAAD) is a potentially lethal condition 
with a rising incidence which displays familial clustering in more than 20% of cases. Familial TAAD 
(FTAAD) refers to patients who have TAAD with a family history of aneurysmal disease who do not 
meet strict criteria for known connective tissue diseases. The FTAAD generally presents at an earlier 
age and has faster rate of aortic expansion. 
Case Report: A 45-year-old male was presented to the emergency department with acute neck and 
chest pain. Computed tomography detected an aortic root aneurysm and type one aortic dissection. 
His brother reported an aortic dissection at age 55 and his uncle succumbed to sudden death in his 
fifties. 
Conclusion: Family history may yield important clues to a catastrophic diagnosis for the acute care 
clinician and prompt primary care providers to discuss issues of possible screening during office visits. 
Most TAADs are sporadic and occur in association with atherosclerosis in older patients compared 
to familial TAAD, which has a mean age of 56.8. Up to 50% of susceptible relatives develop aortic 
dissection in FTAAD cases.
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ABSTRACT

Introduction: Familial thoracic aortic 
aneurysm/dissection (TAAD) is a potentially 
lethal condition with a rising incidence which 
displays familial clustering in more than 20% 
of cases. Familial TAAD (FTAAD) refers to 
patients who have TAAD with a family history 
of aneurysmal disease who do not meet strict 
criteria for known connective tissue diseases. 
The FTAAD generally presents at an earlier age 
and has faster rate of aortic expansion. Case 
Report: A 45-year-old male was presented to the 
emergency department with acute neck and chest 
pain. Computed tomography detected an aortic 
root aneurysm and type one aortic dissection. 
His brother reported an aortic dissection at age 
55 and his uncle succumbed to sudden death in 
his fifties. Conclusion:  Family history may yield 
important clues to a catastrophic diagnosis for 
the acute care clinician and prompt primary care 
providers to discuss issues of possible screening 
during office visits. Most TAADs are sporadic 
and occur in association with atherosclerosis 
in older patients compared to familial TAAD, 
which has a mean age of 56.8. Up to 50% of 
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INTRODUCTION

Ascending thoracic aortic dissections typically present 
with severe chest pain and later the development of 
acute hemodynamic compromise. Early diagnosis and 
treatment is crucial for survival. The incidence of acute 
aortic dissection in the general population is estimated to 
range from 2.6 to 3.5 per 100,000 person-years [1–3]. In 
a review of 464 patients from the International Registry 
of Acute Aortic Dissection (IRAD), 65% of all types of 
aortic dissection were men, with a mean age of 63 years. 
Women presenting with aortic dissection were generally 
older than men with a mean of 67 years [4]. 

Etiologies differ between older adult patients 
and younger patients with dissections involving the 
ascending aorta. In an IRAD review, 32% of patients 
were ≥70 years of age and were significantly more 
likely to have atherosclerosis, prior aortic aneurysm, 
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iatrogenic dissection, or intramural hematoma. In a 
review of patients under age of 40 years, only 34% had 
a history of hypertension, and only 1% had a history of 
atherosclerosis. Marfan syndrome was present in 8.5% 
of younger patients (mean age 55 years), and was not 
diagnosed in any of the older adult patients [5, 6]. 

Familial thoracic aortic aneurysm/dissection 
(FTAAD) refers to patients who have thoracic aortic 
artery disease coupled with a family history of 
aneurysmal disease and who do not meet strict criteria 
for known connective tissue diseases. Patients with 
FTAAD generally present at an earlier age (56.8 years 
old) compared with patients with sporadic TAA (65.7 
years old), and also have faster rate of aortic expansion 
[7]. 

CASE REPORT

A 45-year-old male presented to a community 
hospital emergency department with acute neck and 
chest pain. His pain first started as odynophagia and 
then extended to his chest and abdomen. He had no 
history of hypertension, coronary artery disease, diabetes 
mellitus, or smoking. His family history was significant 
for a type one aortic dissection in his brother three years 
earlier at age 55 years and a questionable history of the 
sudden death of his uncle while he was asleep. Computed 
tomography angiogram showed an aneurysmal dilation 
of the aortic root and an acute Stanford type one aortic 
dissection involving the ascending thoracic aorta, aortic 
arch, and descending thoracic aorta extending to the 
abdominal aorta (Figure 1–2). His dissection also involved 
the left brachiocephalic artery extending to the origin of 
the vertebral artery. Further investigations revealed that 
his brother had the same type of aortic dissection with 
extension to his left carotid artery and abdominal aorta, 
which had been treated with aortic valve replacement and 
aortoplasty. However, his brother had a history of smoking 
and diabetes, and his course had been complicated with 
stroke and right lower extremity compartment syndrome. 
The patient was transferred for aortoplasty, and after one 
year follow-up, did not have any complications. He and 
his brother did not meet any criteria of known connective 
tissue diseases such as Marfan or Loeys-Dietz syndrome.

DISCUSSION

Familial thoracic aortic aneurysm/dissection (FTAAD) 
presents at a younger age than sporadic patients, but 
at a significantly older age than patients with Marfan 
syndrome or Loeys-Dietz syndrome. Familial TAAD is 
primarily inherited in an autosomal dominant manner 
with decreased penetrance and variable expression. About 
20% of patients with TAAD have a first-degree relative 
with a similar disease [8]. Mapping studies have firmly 
established that there is significant genetic heterogeneity 

for familial thoracic aortic aneurysm and dissection (i.e., 
many different genes can be mutated and cause the same 
clinical condition).

Our patient’s brother had a history of diabetes and 
atherosclerotic risk factors, which increase the chance 
of having sporadic TAAD. However, the age of onset was 
relatively lower than that for the average sporadic TAAD 
patient.

The international consensus guidelines recommend 
screening by aortic imaging for all first-degree relatives 
of patients with sporadic TAAD and all first- and 
second degree relatives in families with TAAD in 
which the genetic cause is not known [9]. However, 
these criteria would include a large proportion of the 
general population, which may not be cost effective. 
Furthermore, there are no strict guidelines on the age 
cut-off to commence screening and screening intervals, 
since there is no definitive age of onset in patients with 
familial TAAD and the rate of aortic expansion is faster 
in these patients. Genetic tests are expensive and not well 
established for clinical use. A negative genetic test for 
known mutations such as TGFBR2, ACTA2 and MYH11 
does not rule out familial TAAD since each year new 
gene mutations are identified. Screening with thoracic 

Figure 1: Aortic arch dissection.

Figure 2: Aortic root aneurysm.
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echocardiography is feasible, but it does not capture the 
entire aorta. Computed tomography scan or magnetic 
resonance angiography are the optimal imaging tests to 
detect TAAD, but computed tomography angiography 
exposes patients to radiation, and magnetic resonance 
angiography might not be cost effective for identifying 
patients with dilated aortas who should enter a follow-up 
program. 

Currently, there is no ideal single screening test, 
particularly for younger individuals. Recent studies have 
shown ultra-low dose (ULD) chest CT scan can be used 
for detection of solid nodules, asbestos-related pleural 
diseases screening, and for monitoring of infectious 
pneumonia [10]. However, the sensitivity of ULD chest 
CT scan for screening of TAAD is still unclear. Limited 
one sequence magnetic resonance angiography can be 
another reasonable option that needs to be investigated 
as a screening method for TAAD.

CONCLUSION

Familial thoracic aortic aneurysm/dissection 
(FTAAD) is a catastrophic disease that is inherited 
mainly in an autosomal dominant mode. The average 
age of presentation is less than 60 years old based on 
previous studies. There are a few known mutations 
that are responsible for FTAAD. However, unknown 
mutations and modes of inheritance likely still exist. 
Acute care providers treating patients with symptoms 
possibly reflecting a thoracic aortic dissection may wish 
to inquire about family history of TAAD or sudden 
unexplained death if the initial evaluation has not made 
the need for definitive imaging clear. Primary care 
providers reviewing family medical histories should 
discuss screening options and controversies with patients 
who have had family members with TAAD. Although 
routine screening of patients’ family members with TAAD 
is recommended, there are no established guidelines for 
modality of screening, age cut-off for screening, and 
frequency of follow up of these patients. Our experience 
suggests that first degree families of patients with known 
risk factors of sporadic aortic aneurysm and dissection 
who are relatively younger than 60 should be screened for 
familial TAAD. Further studies are required to establish 
a cost effective and clinically feasible screening method 
based on patient age and family history. 
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