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INTRODUCTION

Ascending thoracic aortic aneurysm (asc TAA) is defined as localized
dilation of the aorta to more than 50% of its predicted size.' The
average size of the ascending aorta is 28.6 mm on a chest x-ray, while
the normal range of the aortic root is 36 to 39 mm in men and 35 to
37 mm in women as measured on chest computed tomography
(CT)." Thoracic aortic aneurysms (TAAs) can be classified based on
their location (which may involve 1 or more aortic segments): aortic
root and/or ascending aorta (60%), aortic arch (10%), or descending
aorta (40%).> Ascending aortic aneurysms usually occur due to cystic
medial degeneration, which causes weakening of the aortic wall lead-
ing to dilation and aneurysm formation. It can occur due to aging, and
hypertension is known to accelerate the process.” Sporadic asc TAA is
usually seen in patients by 60 years of age due to reduced elasticity
and compliance predisposing to dilation.” In the younger age group,
asc TAA can be familial, associated with connective tissue disorders
like Marfan, Ehlers Danlos, Loeys-Dietz, and Turner syndrome, or sec-
ondary to bicuspid aortic valve or untreated tertiary syphilis.”
Takayasu arteritis is another cause that can rarely lead to asc TAA
and tends to affect women more commonly than men, with the
mean age of diagnosis being approximately 30 years of age.” We pre-
sent a 39-year-old woman who was incidentally found to have a 65-
mm large asc TAA despite the absence of predisposing conditions or
clinical symptoms on the initial visit.

History of Presentation

A 39-year-old woman with no cardiovascular risk factors presented to
the clinic for atraumatic wrist pain. Review of systems included palpi-
tations. The patient denied chest pain, shortness of breath, dizziness,
and syncope. On the follow-up visit, the patient mentioned experi-
encing palpitations lasting for 30 minutes that were associated with
mild intermittent substernal chest pain radiating to the back and
neck, which improved at rest. Initially, the patient had ignored these
symptoms and attributed the palpitations to panic attacks. The patient
was of average build with no marfanoid characteristics. Vital signs
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were normal, with a temperature of 98.9 °F, heart rate of 68, respira-
tory rate of 18, and blood pressure of 129/61 mm Hg. Cardiovascular
exam was significant for a grade 4 diastolic murmur, best heard in the
right upper sternal border, along with thrill over the precordium. The
patient had an uncomplicated pregnancy 4 years ago after 2 miscar-
riages 15 years ago. There was no history of rheumatic heart disease,
syphilis, childhood illnesses, congenital disorders, or connective tissue
disorders. Family history was negative for inherited disorders, sudden
death, or aneurysms. There was a remote history of smoking 1 pack-
year without any alcohol or drug use. Differential diagnosis included
paroxysmal arrhythmias including atrial fibrillation, cardiac angina,
valvular heart disease like aortic or pulmonary regurgitation, mitral
or tricuspid stenosis, and aortic root dilation with ascending aortic
aneurysm. Laboratory tests were only significant for a weakly positive
anti—citrullinated peptide antibody. Anti—nuclear antibody and
extractable nuclear antigen antibody panel, syphilis, thyroid-stimu-
lating hormone, rheumatoid arthritis factor, serum complement levels,
infectious workup, and inflammatory markers were negative. Chest x-
ray was negative for aortic abnormalities (Figure 1), electrocardiogram
showed normal sinus rhythm, and Holter monitor revealed no abnor-
mality. A transthoracic echocardiogram (TTE) was performed due to
the presence of a diastolic murmur and nonspecific cardiac symptoms,
which showed moderate to severe aortic regurgitation with ascending
aortic aneurysm and aortic root dilation to 65 mm (Figure 2, Video 1).
Aortic regurgitation was graded as moderate to severe as the vena
contracta was 8 mm, pressure half time was 364 ms, and jet diam-
eter/left ventricular outflow tract was 0.60 (Figure 3, Video 2).
Chest CT showed that the proximal ascending aorta is dilated to
63 mm. The aortic root was dilated to 49 mm (Figures 4 and 5). As
the aortic root diameter was well over 60 mm, the patient underwent
Bentall’s surgery with replacement of the ascending aorta including
the aortic root and valves' (Figure 6). The surgical pathology report
showed myxoid degenerative changes in both the aortic valve and
ascending aorta.

The postoperative course was complicated by stroke with left hemi-
plegia, hemineglect, and right gaze preference. Head CT revealed a
subdural hematoma, and video electroencephalogram showed
frequent right frontocentral spike and slow waves indicating increased
cortical hyperexcitability without any seizures. The patient also devel-
oped a new complete heart block, complicated by poor epicardial
lead capture in the transvenous pacemaker. This led to bradycardia
and asystole, requiring cardiopulmonary resuscitation, which resulted
in seizure-like activity. Antiepileptic medications were started prophy-
lactically, and the patient underwent permanent pacemaker implanta-
tion, after which the patient was sent for in-patient rehabilitation. Five
months after the surgery, the patient was asymptomatic without any
cardiopulmonary limitations. The permanent pacemaker is func-
tioning without any complications. Metoprolol 25 mg and warfarin
for the mechanical aortic valve were continued. Transthoracic
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE, parasternal long-axis view,
demonstrates the severely dilated, 65-mm aneurysmal
ascending aorta. Also seen is a moderately dilated left ventricle
with normal global systolic function.

Video 2: Two-dimensional TTE, parasternal long-axis view
with color flow Doppler, demonstrates the moderate-severe
functional aortic regurgitation (vena contracta, 8 mm; jet
diameter/left ventricular outflow tract ratio, 0.60; pressure half
time, 364 ms) that is associated with the asc TAA.

View the video content online at www.cvcasejournal.com.

echocardiography showed normal biventricular systolic function with
a left ventricular ejection fraction of 55% and normal mechanical
aortic valve function (Figure 3). The patient underwent rehabilitation,
which helped them to regain power in their extremities, and has re-
mained seizure free on levetiracetam.

DISCUSSION

The incidence of ascending aortic aneurysm is around 10 per 100,000
person-years.’ The usual age of diagnosis of TAA in women is by 60 to
70 years of age, and it is deemed that women have worse prognosis
with a higher rate of aneurysm growth compared to men.>°
Ascending aortic aneurysm can be clinically silent or present with
classic symptoms like chest or upper back pain, dyspnea, or symptoms
related to compression of nerves or vessels. Additionally, diastolic
murmurs are often missed on physical exam when the patient does
not present with cardiac complaints. However, based on the knowl-
edge that diastolic murmurs are always pathological, we pursued
further investigation in our patient.

CASE: Cardiovascular Imaging Case Reports
April 2023

On an in-depth query of the literature, we found a similar presen-
tation of asc TAA in a 29-year-old man with a history of murmur and
family history of bicuspid aortic valve who was incidentally diagnosed
to have chronic type A aortic dissection, despite a lack of clinical symp-
toms. Even in this case, the physical exam findings of aortic regurgita-
tion led to further investigations and eventual surgical repair with
favorable outcomes.” In another similar case of a large asc TAA in a
45-year-old woman without risk factors, medical management was
pursued with symptomatic improvement for at least 2 years post-
follow-up.®

Our patient did not have any signs of an overt connective tissue dis-
order and is relatively young to have a sporadic aneurysm. Marfan syn-
drome was ruled out based on the revised Ghent criteria.” Coady
et al.'° found that at least 19% of patients in their TAA database had
a family history of TAA and presented at significantly younger ages.
Our patient could possibly have familial thoracic aortic syndrome,
which tends to have an autosomal dominant mode of inheritance;
however, the family history was negative for asc TAA.” The 3p24.2-
25 mutation is known to cause both isolated and familial TAAs, and
hence genetic testing along with histological evidence of cystic medial
degeneration can aid in diagnosing the etiology.2 In our case, due to
the unavailability of genetic testing, we were unable to confirm the
cause; however, it can be postulated that the variability in the gene
expression and penetrance could have led to a negative family history.

In terms of medical treatment, the drug most frequently used, beta-
blocker, has proven efficacy in TAA in Marfan syndrome; however,
beta-blockers” efficacy in the general population is still questionable,
with mixed and inconclusive results in clinical trials. Other promising
drugs for TTA are angiotensin receptor blockers, matrix metalloprotei-
nase inhibitors, and statins that have shown encouraging results in an-
imal models and observational studies; however, their clinical efficacy
has not been consistently probed.'! Further management should
include screening the patient’s immediate family via TTE to rule out
familial causes for asc TAA, and chest CT may be considered for adult
men and women beyond child-bearing age.

Aortic root dilation can lead to significantly worse outcomes than
mid ascending aorta dilation.'? It is known that older women with
asc TAA tend to have a higher 30-day mortality postsurgery, but

Figure 1 Chest x-ray. (A) Posterior-anterior view of chest x-ray showing a surprisingly normal appearing aorta. (B) Left lateral view of

chest x-ray showing a surprisingly normal appearing aorta.
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Figure 2 Two-dimensional TTE, parasternal long axis, diastolic
phase, demonstrates the ascending aortic aneurysm with
severely dilated aortic root to 65 mm. An artifact is seen at the
posterior aspect of the aortic root without any evidence of aortic
dissection. LA, Left atrium; LV, left ventricle; RV, right ventricle.

75mm/s 67bpm

Figure 3 Color Doppler M-mode TTE, parasternal long-axis
view of the aortic regurgitation demonstrates a jet diameter/left
ventricular outflow tract ratio of 0.6.

Figure 4 Chest CT with contrast, axial view, demonstrates the
(1) 83-mm ascending aortic aneurysm, (2) the right atrium, (3)
the left atrium, and (4) the descending aorta.

very little is known about the incidence and prognosis of asc TAA in
younger women."” It can be postulated that despite the lack of risk fac-
tors, there may be other pathological mechanisms leading to asymp-
tomatic enlargement of the ascending aorta, which needs further
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Figure 5 Chest CT with contrast, coronary view, demonstrates
the (1) 60-mm ascending aortic aneurysm, (2) the left ventricle,
(3) the right atrium, (4) the pulmonary trunk, and (5) the superior
vena cava.

Figure 6 Two-dimensional TTE, parasternal long-axis, diastolic
phase, demonstrates postoperative findings with the repaired
aorta and the mechanical AVR with associated metallic
artifacts. AVR, Aortic valve replacement.

evaluation and research. Although our patient did not appear to
have a diagnosis of connective tissue disorder, given the lack of other
significant risk factors, it is possible that our patient has an underlying
metalloprotease inhibitor abnormality, familial thoracic aortic syn-
drome, or another undifferentiated connective tissue disease.
Genetic testing and further rheumatologic workup may be helpful.

CONCLUSION

Ascending aortic aneurysms can be present in young individuals even
without the presence of overt risk factors or a positive family history.
Therefore, all patients with a diastolic heart murmur and aortic regur-
gitation should be investigated further with TTE.
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