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Aortic aneurysms (AA) are permanent, localized abnormal dilation of the wall of the aorta, the largest
artery in the body, occurring as a result of medial degeneration of the arterial wall, generally, as a result

of increased aortic hypertension or genetic predisposition. Risk factors for AAs are similar to those of
other cardiovascular diseases. Tobacco use is strongly associated with aneurysm formation and dilation,
and patients diagnosed with AA should be advised to stop smoking. An abdominal aorta with a diameter
greater than 3.00 cm is generally considered aneurysmal. By convention, a thoracic aorta with a diameter
greater than 4.50 cm is generally considered aneurysmal. No specific laboratory tests exist to diagnose

an AA, and testing should be ordered supplementary to imaging studies. Dedicated imaging studies offer
definitive identification or exclusion of potential AAs, but the imaging modality used is largely dependent
upon patient-related factors. Patients with small aneurysms may be candidates for medical management,
however, any patient with an aortic diameter greater than 5.00 - 5.50 cm should be referred for immediate
surgical consultation. With the majority of AAs asymptomatic prior to rupture, it is important that primary
care physicians understand how to properly evaluate and diagnose patients at risk for developing an AA as
well as the short and long-term management of patients diagnosed with an AA.
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INTRODUCTION

An aortic aneurysm (AA) is a permanent, localized abnormal dila-
tion of more than 50% of the normal diameter of the wall of the
aorta, the largest artery in the body.*? Aortic aneurysms develop as
aresult of medial degeneration of the arterial wall, and proteolytic
degradation of the associated elastic tissues.® Degeneration of the
arterial architecture coupled with hypertensive hemodynamic
stress results in aneurysmal dilation.®* While the etiology of an AA
is not fully understood, risk factors for an AA are similar to those of
other cardiovascular diseases.? Risk factors for the development of
an AA include age greater than 65 years, male sex, trauma, hyper-
tension, hypercholesterolemia, atherosclerosis, tobacco use, and a
familial history of vascular aneurysm.®>¢7 In the United States, AA,
and dissection (171, ICD-10, excluding aortic ectasia, syphilitic aor-
tic aneurysm, traumatic aortic aneurysm) were the primary causes
of 201,985 deaths in the United States between 1999 and 2014
(50,010 between 2010 and 2014); cases were predominantly male
(59%), white (91.6%), and age older than 65 years (80%).% Patients
with an AA are at increased risk of dissection, pulmonary/arterial
embolism, stroke, and myocardial infarction.? With the majority
of AAs asymptomatic prior to rupture, it is important that primary
care physicians understand how to properly evaluate and diagnose
patients at risk for developing an AA as well as the short and long-
term management of patients diagnosed with an AA.
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PREVENTION

Primary prevention or risk factor reduction for AAs is aimed at
counseling the patient on health-related behaviors, such as im-
proved diet and smoking cessation. The Dietary Approaches to
Stop Hypertension (DASH), a diet rich in fruits and vegetables with
reduced saturated and total fat, is a recognized dietary recom-
mendation effective in reducing blood pressure, and with higher
adherence being associated with cardiovascular risk factor reduc-
tion.’® Further, adherence to a Mediterranean diet, a diet rich in
fruits and vegetables that is supplemented with olive oil or nuts,
is also a well-established protective factor against cardiovascular
disease.'* Dietary sodium restriction is strongly advocated for the
prevention and treatment of hypertension, however, despite the
abundance of studies on its efficacy, current evidence suggests a
J-shaped association between sodium intake and cardiovascular
disease.’? Tobacco use is a significant risk factor for AA with one
trial demonstrating population attributable risk at or above 47%,
and another estimating that smoking accounted for 75% of all ab-
dominal aortic aneurysms (AAA) greater than 4.0 cm in diameter;
therefore, effective strategies for smoking cessation should be ad-
vocated.!314

SCREENING

Guidelines

The United States Preventive Services Task Force (USPSTF) rec-
ommends one-time screening for AAA with ultrasonography in
men ages 65 to 75 years who have ever smoked, and that clinicians
selectively offer to screen for AAA in men ages 65 to 75 years who
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have never smoked. Currently, the USPSTF concludes that current
evidence is insufficient to assess risks and benefits of screening
women ages 65 to 75 who have ever smoked, and does not rec-
ommend screening women who have never smoked.® Recurrent
screening in men age 75 or older does not appear advantageous.*®
Although the USPSTF does not provide recommendations for one-
time screening for thoracic aortic aneurysm (TAA) the application
of AAA guidelines may be beneficial. The American College of
Cardiology/American Heart Association (ACC/AHA) guidelines is-
sued in 2005 recommend that men who are 65 to 75 years of age
who have ever smoked should undergo a physical examination and
one-time ultrasound screening for detection of AAAs, further, men
60 years of age or older who are either the siblings or offspring
of patients with AAAs should also undergo physical examination
and ultrasound screening for detection of aortic aneurysms.'¢ The
European Society of Cardiology recommends screening in all men
greater than 65 years and considered in women greater than 65
years and tobacco smoking.'”

Reimbursement

Although coverages may vary by insurer, physicians submitting
claims for reimbursement for an ultrasound of the abdominal aorta
will use CPT code G0389 when ordered during an initial preven-
tive physical examination (IPPE). Eligible beneficiaries are those
who: have received a referral for an ultrasound screening as a re-
sult of an IPPE, have not been previously furnished a covered AAA
screening ultrasound examination under the Medicare program;
and/or has a familial history of AAA or is a man age 65 to 75 who
has smoked at least 100 cigarettes in his lifetime. If ordered during
avisit that is not an IPPE, physicians will use CPT code 76775. Phy-
sicians submitting claims for payment by insurers will use ICD-10
code Z13.6,782.49 and Z87.891. Specific coverage for the screen-
ing of TAAs has not been established, and will vary by the insurer
(See Summary: Table 1).

TABLE 1: Summary of CPT and ICD-10 codes of reimbursement

CODE DESCRIPTION OF CODE
76000 UIt.rasound,abdomlnél,realtlme with
image documentation; complete
Ultrasound, abdominal, real time with
76705 image documentation; limited
(eg, single organ, quadrant, follow-up)

Ultrasound, retroperitoneal (eg, renal, aorta, notes),

76770 . . .
real time with image documentation; complete

Ultrasound, retroperitoneal, (eg, renal, aorta, nodes),

76775 . o . L
real time with image documentation; limited
Ultrasound B-scan and/or real time image
G0389 documentation; for abdominal aortic aneurysm
(AAA) screening
Z13.6 Encounter for screening for cardiovascular disorders
Family history of ischemic heart disease and other
782.49 . .
diseases of the circulatory system
287.891 Personal history of nicotine dependence

DIAGNOSIS

Physical Examination

Detection of an AAA is difficult given that the majority are asymp-
tomatic, and diagnoses made are often an incidental finding on
radiographic studies. Physical examination is limited and associ-
ated with a large population of false-negative and false-positive
findings.®>4? Abdominal palpation has only moderate sensitivity for
detecting AAAs with one study demonstrating 68% sensitivity and
75% specificity.>'® Abdominal palpation sensitivity is positively as-
sociated with AAAs of increasing diameter.'® The most common
finding in asymptomatic AAAs large enough to warrant interven-
tion is a palpable pulsatile mass extending from the xiphoid to the
umbilicus.®>? Abdominal palpation sensitivity is often affected by
obesity, abdominal distention, and small aneurysm size.> Somatic
findings correlated with AAAs can be manifested as ecchymotic,
erythemic, and edematous tissue abnormalities.

Clinical features of symptomatic AAA include the presence of a
Grey-Turner’s sign — the extravasation of blood into the subcuta-
neous tissues producing flank ecchymosis, as consequence of an
extensive retroperitoneal hematoma from ruptured AAA.* Fur-
ther, Grey-Turner’s sign may be coupled with periumbilical ecchy-
mosis (Cullen’s sign), ecchymosis of the proximal thigh (Fox’s sign),
and discoloration of the scrotum (Bryant’s sign).?>?* Abdominal
pain is also common, however, abdominal pain may be associated
with acute gastritis, bowel obstruction, ischemic bowel, mild py-
elonephritis, emergent pancreatitis, and generalized musculoskel-
etal pain, and should be considered during the process of forming a
differential. In hemodynamically unstable patients, abdominal pain
may be symptomatic of appendicitis, diverticulitis, cholelithiasis,
perforated peptic ulcer, myocardial infarction, or pulmonary em-
bolism rather than an AAA. Acute limb ischemia can also be pres-
ent with AAAs as a consequence of a distal thromboembolism orig-
inating from atherothrombotic debris from the AAA.?2 Pain varies
with diameter and location of the aneurysm, and whether or not
the aneurysm has ruptured (free or contained).?* Anterior intra-
peritoneal rupture presents as sudden severe abdominal or back
pain and collapse. The subsequent hemorrhaging often results in
exsanguination and death.?! Posterior retroperitoneal rupture also
often manifests as back pain with or without associated abdominal
pain and hypotension, however, the rupture is often contained al-
lowing time for treatment.?* Vertebral erosion may be resultant of
a chronic contained rupture of an AAA presenting as chronic back
pain.23 Auscultation of the aortic and femoral arteries may reveal
the presence of bruits although their absence does not exclude the
presence of an AAA3% (See summary: Table 2, page 12).

Like AAAs, TAAs are typically asymptomatic with diagnoses made
incidentally on radiographic or electrocardiographic studies and
are not easily detectable until a catastrophic complication occurs
(i.e., a dissection or rupture).?> Other symptoms include vocal cord
palsy presenting as hoarseness resultant of vagus, or recurrent la-
ryngeal nerve compression.?¢ TAA compression of the trachea may
cause asignificant deviation, wheezing, dyspnea, or tussis.” Hemop-
tysis may be a sign of aneurysmal erosion into the trachea.?” Dys-
phagia or hematemesis may be caused by esophageal compression
or aortoesophageal fistula.?® Dilation of the aortic root can mimic
symptoms of congestive heart failure (CHF) due to aortic insuffi-
ciency.? Chest pain may be associated with acute aortic dissection,
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TABLE 2:

Table 2A: Summary of risk factors, symptoms, and
differential diagnoses for abdominal aortic aneurysm

Abdominal Aortic Aneurysm

Age greater than 65 years male sex, hypertension,
hypercholesterolemia, atherosclerosis, tobacco use,
and familial history of vascular anuerysm

Risk
Factors

Abdominal pain, palpable pulsatile mass,
flank ecchymosis (Grey-Turner's sign),
periumbilical ecchymosis (Cullen's sign),
ecchymosis of the proximal thigh (Fox's sign),
discoloration of the scrotum (Bryant's sign), and acute
limb ischemia. Bruits in aortic of femoral vessels

Symptoms

Acute gastritis, bowel obstruction, ischemic bowel,
mild pyelonephritis, emergent pancreatitis, and
generalized musculo-skeletal pain. Appendicitis,

diverticulitis, cholelithiasis, perforated peptic ulcer,
myocardial infarction, and pulmonary embolism

Differential
Diagnoses

Table 2B: Summary of risk factors, symptoms, and
differential diagnoses for thoracic aortic aneurysm

Thoracic Aortic Aneurysm

Age greater than 65 years male sex, hypertension,
hypercholesterolemia, atherosclerosis, tobacco use,
and familial history of vascular anuerysm

Risk
Factors

Chest pain, vocal cord palsy presenting as
hoarseness, tracheal deviation, wheezing, dyspnea,
tussis, hemoptysis, dysphagia or hematemesis.
Aortic regurgitation or other pathological murmurs.

Symptoms

Congestive heart failure, acute dissection, acute
pericarditis, infective endocarditis, myocardial
infarction, pulmonary embolism, and superior vena
cava syndrome

Differential
Diagnoses

acute pericarditis, infective endocarditis, myocardial infarction,
pulmonary embolism, and superior vena cava syndrome. Cardiac
auscultation for aortic regurgitation and other pathological mur-
murs may be revealing. Arterial perfusion differentials in both up-
per and lower extremities, as well as cardiac tamponade, may be
evident (See summary: Table 2A and 2B).

Laboratory Studies

No specific laboratory tests exist to diagnose an AA. Laboratory
testing should be ordered supplementary to imaging studies and
cardio-pulmonary status studies. Blood should be drawn for com-
plete blood count (CBC), prothrombin time/partial thromboplas-
tin time (PT/PTT) with the international normalized ratio (INR) to
evaluate for infection or bleeding disorders. Arterial blood gases,
liver and kidney function tests, lipid panel, and blood lactate levels
may be used to assess respiratory and metabolic status. HbA1c,
while not diagnostic for an AA, should be used to test for Type 2 Di-
abetes Mellitus. Interestingly, some studies have demonstrated an
inverse relationship between HbA1c and aneurysm expansion.??3°
While not conclusive, hematocrit may be lowered in patients with

a ruptured aneurysm. Disseminated intravascular coagulopathy
(DIC) is a rare complication of an AA. Therefore coagulation stud-
ies should be ordered.?*%2

Imaging Studies

Normal values for the intra-luminal diameter of the aortic root
and ascending aorta have been reported as between 3.00 - 3.36
cm for males and 2.90 - 3.11 cm for females at end-systole.?33*
The suprarenal diameter of the aorta tapers as it descends, and has
been reported to be between 2.45 - 2.40 cm and 2.39 - 243 cm
mid-descending to the diaphragmatic aorta in females and males,
respectively.®* An intra-luminal diameter less than 3.00 cm is con-
sidered normal. It is important to note that these measurements
are heavily confounded by some factors including age, sex, body
size, the location of the measurement, method of measurement,
and the robustness of the type of imaging used.®* By convention,
a thoracic aorta with an intra-luminal diameter greater than 4.50
cm is considered aneurysmal.®>* The USPSTF defines an abdomi-
nal aorta with a diameter greater than 3.00 cm to be aneurysmal.¢
Definitive identification or exclusion of AAs requires dedicated
imaging studies. While multiple imaging modalities can be used to
evaluate potential AAs, selection of the most appropriate modal-
ity may depend upon patient-related factors such as hemodynamic
stability, renal insufficiency, and contrast allergies.®> Transesopha-
geal echocardiography (TEE) and ultrasonography (US) serve as
imaging modalities used to screen AAAs and TAAs respectively. US
is the primary technology used to screen patients for an AAA. It is
a noninvasive and inexpensive modality and offers the benefit of
not requiring the use of contrast agent over computed tomography
(CT).7%7 US is suboptimal in obese patients, patients with increased
bowel gas, and has increased inter-observer variation.*¢ TEE offers
considerable advantages in the diagnosis of TAAs. TEE offers high
sensitivity/specificity, short duration, and is readily available.®
Given the proximity of the esophagus to the aorta, TEE permits
high-quality images to be obtained without interference from
the thoracic wall or lungs.®” TEE, however, cannot reliably image
the distal ascending aorta and the aortic arch and is highly depen-
dent upon an experienced echocardiographer.® Although TEE is a
relatively invasive procedure requiring esophageal intubation, it is
considered to be a safe procedure.*®#! Cardiovascular contraindi-
cations including induced vagal and sympathetic reflexes, non-sus-
tained ventricular and supraventricular tachycardia, atrial fibrilla-
tion, 3rd-degree block, angina, and myocardial ischemia should be
considered.* The ACC/AHA guidelines issued in 2010 recommend
that low to intermediate risk patients receive a chest x-ray during
screening, as it may either establish an alternative diagnosis or
demonstrate findings that are suggestive of a TAA. Plain radiog-
raphy in patients with AAA may suggest an aneurysm secondary
to a paravertebral curvilinear calcification.*? Plain radiographs in
patients with a TAA may suggest an enlarged thoracic aorta sec-
ondary to a calcified aortic wall similar to that seen in the athero-
sclerotic disease. Indirect findings suggestive of TAA include a wid-
ened mediastinum, although mediastinal masses may mimic aortic
aneurysms; tracheal deviation may also be evident.*® Ultimately,
plain radiography is inadequate to definitively conclude the pres-
ence of a TAA or an AAA due to magnification effects, and often
poor visualization of the aorta. Magnetic resonance imaging (MRI),
CT, and angiography should be used when more definitive imaging
is required and should be considered only when weighed with the
potential benefits and risks.
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Surveillance

The natural history of AAs shows that as aneurysms increase in
size, the rate of expansion increases, and the risk of rupture in-
creases (See summary: Table 3A and 3B).1¢444>4 For patients
found to have AAAs on initial screening, ACC/AHA guidelines is-
sued in 2005 recommend regular surveillance every six months to
three years, depending on aneurysm size (See summary: Table 3A
and 3B).1® While no specific recommendations exist for TAAs, one
study recommended regular surveillance every one to two years,
depending on aneurysm size (See summary: Table 4A and 4B).”

TABLE 3:

Table 3A: Summary of expansion rates and risk of
rupture for abdominal aortic aneurysm

Aneurysm Diameter Annual Expansion Rate

3.0t03.9cm 1to4 mm
40to06.0cm 3to5mm
>6.0cm 7to8mm

Aneurysm Diameter Annual Risk of Rupture

MANAGEMENT

Medical

Medical management of small and preoperative AAs generally
consists of strict blood pressure control. A goal systolic blood pres-
sure between 100 and 120 mm Hg has been recommended.*® The
AHA strongly recommends “stringent control of hypertension,
lipid profile optimization, smoking cessation, and other athero-
sclerosis risk-reduction measures should be instituted for patients
with small aneurysms not requiring surgery, as well as for patients
who are not considered surgical or stent graft candidates.”*” Pro-
phylactic beta-adrenergic blocking agent (beta blocker) therapy,
may be beneficial in reducing the rate of aortic dilation by reduc-
ing the force of myocardial contraction.*® However, while several
animal and clinical studies have indicated a significant effect of
beta-blockers on aneurysm growth rate, recent studies have not
clearly shown to reduce aneurysm expansion rates.>® Angiotensin-
converting enzyme inhibitors (ACE inhibitors) have been dem-
onstrated to “stimulate and inhibit matrix metalloproteinases
(MMPs), and the degradation of extracellular matrix in AAs,’#* Pa-
tients receiving ACE inhibitor therapy were significantly less likely
to present with a ruptured aneurysm compared with those who
were not receiving therapy.>®°*>2 Statin therapy is likely to be ef-
fective in preventing the growth of an AA and reduce the likelihood
of adverse events by reducing MMP expression.>®>12 Meta analy-
sis of eleven observational comparative studies suggested a signifi-
cant reduction in AAA growth in patients receiving statin therapy
compared to no therapy.® Tobacco use is strongly associated with
aneurysm formation and dilation, and patients diagnosed with AA

<4.0cm <0.5% . . .
should be advised to stop smoking, and be offered smoking cessa-
40t04.9 cm 0.5t0 15% tion interventions.>67202152
5.0to5.9cm 3to 15%
TABLE 4:
6.0t06.9cm 10to 20%
Table 4A: Summary of surveillance intervals
7.0to7.9cm 20to 40% for abdominal aortic aneurysm
>8.0cm 30to 50% Aneurysm Diameter Surveillance Interval
Table 3B: Summary of expansion rates and risk <3.0cm No surveillance
of rupture for thoracic aortic aneurysm
3.0to3.9cm US every two to three years
Aneurysm Type Annual Expansion Rate
40cmto5.4cm US to CT every six to twelve months
Aortic arch 5.6 mm
>5.4cm Referral for surgical consultation
Ascending aorta 0.2t0 2.8 mm
Table 4B: Summary of surveillance intervals
Descending aorta 1.9to 3.4 mm for thoracic aortic aneurysm
Aneurysm Diameter Annual Risk of Rupture Aneurysm Diameter Surveillance Interval
<4.0cm 0% <3.0cm No surveillance
40to4.9cm 2% 3.0cmto 3.9cm Every two years
5.0t05.9cm 3% >4.5cm Annually
>6.0cm 7% >5.0cm Referral for surgical consultation
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Osteopathic Manipulative Medicine

The use of manipulative techniques is contraindicated in patients
with an aortic aneurysm due to the increased risk of rupture. How-
ever, osteopathic principals can be applied during the physical ex-
amination to aid in the diagnosis of an AA. Viscerosomatic reflexes
are somatic dysfunction that develops in response to visceral pa-
thology. Irritation, such as with compression from an aneurysm,
results in activation of general visceral afferent neurons in sur-
rounding tissues that project to the spinal cord. Prolonged afferent
stimulation can stimulate interneurons that synapse with anterior
horn motor neurons producing palpable tissue texture changes.
Given that an aortic aneurysm can develop anywhere along the
length of the aorta, viscerosomatic reflex somatic dysfunction will
vary widely.

Referral

Patients for which medical management is refractory, with AAAs
that exceed 1 cm of expansion per year or TAAs that exceed 0.5
cm of expansion per year, with symptomatic AA, or with aortic
diameters greater than 5.5 cm should be referred for immediate
surgical consultation (See Summary: Table 5). If surgical interven-
tion is warranted, there are two main approaches: open and endo-
vascular aneurysm repair. Prophylactic surgical repair is the most
effective management to prevent rupture/dissection with 30-day
mortality risk at 11.7% in open TAA repair versus 2.1% in EVAR
TAA repair.>® Endovascular repair is less invasive, has decreased
morbidity and mortality, and is preferred in patients who are at
high risk of complications from open surgical repair.’® The Imme-
diate Management of the Patient with Ruptured Aneurysm: Open
Versus Endovascular repair (IMPROVE) trial reported 30-day
mortality risk at 37.4% in open AA repair versus 35.4% in EVAR
AAA repair. A Dutch trial reported 30-day mortality risk at 25%
and 21% for open AAA and EVAR AAA repair, respectively.>® The
UK EVAR trial suggested that EVAR was associated with a signifi-
cantly lower operative mortality than open surgical repair, but that
these differences were not seen long-term.>* Conversely, the Open
Versus Endovascular Repair (OVER) trial reported that EVAR led
to increased long-term survival among younger patients, but not
among older patients suggesting that EVAR might be the more ap-
propriate treatment for younger patients.>®> However, despite the
many benefits of EVAR, graft failure and the associated risk of per-
sistent sac enlargement requires lifelong surveillance.>¢>” CT/CT-
angiography is recommended at one month, six months, and one-
year post-EVAR repair to identify an endoleak, or persistent blood
blow in the aneurysm sac extrinsic to the endograft, or other aber-
rant pathologies.>**” Open repair, while more invasive, is advanta-
geous given that it is suitable for aneurysm repair in all areas, while
EVAR has been associated with increased complications from up-
per extremity ischemia with aneurysms of the aortic arch.>® Post-
operative surveillance is minimal following open repair, and follow
up CT imaging is recommended at five-year intervals.>¢>’

Special Considerations

Genetic predisposition (e.g., Marfan syndrome, Loeys-Dietz,
Ehlers-Danlos syndrome) may also contribute to the development
of an AA.? Special consideration should be made for patients with
genetic syndromes that predispose them to the development of
TAAs. Annual imaging is recommended for patients with Marfan
syndrome if the stability of the aortic diameter is documented.*’

TABLE 5:

Summary of indications for referral

INDICATION

Medical management is refractory

AAA growth greater than 1 cm per year;
TAA growth greater than 0.5 cm per year

Symptomatic AA

Aortic diameter greater than 5.5 cm

More frequent imaging should be considered in patients with an
aortic diameter of 4.5 cm or greater or if the aortic diameter shows
significant growth.*” Patients with Loeys-Dietz should obtain
complete aortic imaging at initial diagnosis, and at six months to
establish if enlargement is occurring.** Annually, patients should
obtain magnetic resonance imaging from the cerebrovascular cir-
culation to the pelvis.*? Administration of beta-blockers has been
recommended in patients with Marfan’s syndrome unless contra-
indicated.*® One study examining patients with Marfan syndrome
reported that propranolol-treated patients had a 73% lower rate
of dilation and mortality than placebo, however, later randomized
studies in patients with an AAA failed to report similar findings.*®
Losartan (Cozaar®, Hyzaar®) an angiotensin receptor blocker
(ARB), appears to exert a protective effect in a mouse model of
Marfan syndrome through modulation of TGF-beta activity. How-
ever, no protective effect has been demonstrated in patients with
AAAS.SO'Sl‘SZ

SUMMARY

Aortic aneurysms occur as a result of medial degeneration of the
arterial wall generally as a result of increased aortic hypertension
or genetic predisposition. Dedicated imaging studies offer defini-
tive identification or exclusion of potential AAs, but the imaging
modality used is largely dependent upon patient-related factors.
Medical management of small AAs includes prophylactic beta
blocker therapy, ACE inhibitors, ARBs, and statin therapy. There
is large variability between patients presenting with an AA, and,
therefore, no definitive therapy has been recommended for all pa-
tients. Studies evaluating a mouse model of the Marfan syndrome
have suggested that Losartan (Cozaar,® Hyzaar®) an angiotensin
receptor blocker, is advantageous. Patients for which medical man-
agement is refractory, with AAAs that exceed 1 cm of expansion
per year or TAAs that exceed 0.5 cm of expansion per year, with
symptomatic AA, or with aortic diameters greater than 5.5 cm
should be referred for immediate surgical consultation, and post-
operative surveillance should be followed accordingly.
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