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Introduction

Most aortic diseases encountered in routine clinical practice 
are acquired, occurring most commonly in the older adult 
population. However, acquired pathology such as aneurysm 
formation or dissection at a young age, unusual patterns 
of aortic disease, or a congenital aortic anomaly should 
raise suspicion for an underlying syndrome. While such 
syndromes are rare, it is well-established that many aortic 
diseases likely have a genetic predisposition. For example, 
individuals who have a first-degree relative with an aortic 
aneurysm are at 10–12 times the risk of a developing 
aneurysms themselves (1-4).

In recent years,  a variety of genetic syndromes 
predisposing to aortic pathology have been recognized. 
While comprising only a small subset of hereditary aortic 
diseases, the known syndromes are encountered with 
sufficient frequency to merit special study and attention. 
Of these, Marfan syndrome (MFS), and other connective 
tissue disorders such as Ehlers-Danlos syndrome (EDS) and 
Loeys-Dietz syndrome (LDS), are likely seen most often. 
Other disorders presenting not uncommonly include Turner 

syndrome (TS), autosomal dominant polycystic kidney 
disease (ADPKD), and neurofibromatosis (NF), as well as 
Williams syndrome (WS), Alagille syndrome (AGS), and 
DiGeorge syndrome (DGS) (1). 

Herein, the most commonly encountered syndromes 
with aortic involvement are reviewed. Emphasis is placed 
on their unique patterns and presentations of aortic 
pathology and associated unique imaging appearances and 
management strategies. Genetic and pathophysiological 
underpinnings of each disorder and distinctive associated 
features are also highlighted. 

Connective tissue disease

Collagen and elastin are among the most crucial structural 
proteins that ensure vascular wall integrity. Thus, it is 
not surprising that connective disorders associated with 
mutations in genes encoding these proteins are linked 
to aortic disease, including degeneration, dissection, and 
aneurysm formation. The most commonly encountered 
genetic connective tissue disorders include MFS, vascular 
EDS (type IV), LDS, and familial aortic aneurysms and 
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dissections, herein discussed (5).

MFS

MFS is caused by autosomal dominant mutations in the 
fibrillin-1 (FBN1) gene on chromosome 15q21.1. FBN1 codes 
for an extracellular matrix protein that helps facilitate the 
attachment of smooth muscle to collagen and elastin matrices 
and in turn the integrity of the aortic wall (5,6). When FBN1 
is deficient, transforming growth factor-β (TGFB) activity 
increases, resulting in inflammation and fibrosis of the aorta 
and in turn dilation and aneurysm development (6). Another 
subtype of MFS (MFS2) is caused by direction mutations in 
the TGFB receptor 2 (TGFBR2) (1,6).

Not uncommon, MFS has a prevalence of 1–3 in 
10,000 (1,5). It is a multiorgan system disease including 
cardiovascular, ocular, and musculoskeletal involvement, 
somet imes  a l so  wi th  neuro log ic ,  pu lmonary,  or 

dermatologic effects (1,7). MFS diagnosed based on a set 
of diverse possible clinical findings known as the revised 
Ghent criteria (6). Approximately 70–93% of patients who 
meet these criteria possess an FBN1 mutation, although 
more than 600 FBN1 mutations have been identified (1). 

The cardiovascular manifestations of MFS are among the 
most critical in affecting the prognosis, with almost 80% 
of the disease’s morbidity attributed to aortic aneurysm 
formation and dissection (1,5,8). The aortic annulus, root, 
and ascending aorta are most commonly affected with 
progressive dilation, although more of the thoracic aorta 
may be involved with time (6). In fact, the sinuses of Valsalva 
are known to dilate even during fetal life (5). As the aorta 
grows in size, the risk for dissection and rupture increases. 
In adults, prophylactic surgery is recommended for aortic 
root diameters ≥5 cm, although in experienced centers, the 
threshold may be lowered to diameters ≥4.5 cm. Regardless, 
elective surgery is recommended for diameters <5 cm with 
growth ≥0.5 cm/year (5,9). In children, guidelines are less 
well established but severe aortic insufficiency, aortic growth 
>1 cm/year, or aortic size Z-score of >2–3 are concerning 
features (5). Other cardiovascular manifestations of MFS 
may include mitral valve prolapse that can lead to valvular 
insufficiency or endocarditis, myocardial dysfunction that 
may precipitate heart failure and sudden cardiac death, and 
rarely pulmonary artery (PA) enlargement that can lead to 
dissection or rupture (7). 

Annual imaging of the aortic root is recommended in 
MFS (9,10). This may be performed with echocardiography, 
computed tomography angiography (CTA), or magnetic 
resonance angiography (MRA) (Figures 1 and 2). Although 
widely available and essentially risk-free, echocardiography 
is operator-dependent and cannot assess the entirety of 
the aorta. The decision to use CT vs. magnetic resonance 
imaging (MRI) for aortic measurements is mostly 
institution-dependent. Advantages of CT include rapid 
acquisition and excellent spatial resolution such as for pre-
surgical planning, while downsides include exposure to 
ionizing radiation and the need for intravenous contrast. 
MRA provides essentially equivalent information, although 
imaging tends to be longer and more prone to artifact in 
patients with prior surgery. However, it poses no radiation 
risk and can be performed without contrast (9,11,12). 
Both modalities allow multiplanar and three-dimensional 
(3D) reconstruction. If indicated, MR phase contrast 
techniques can also assess the severity of any associated 
aortic regurgitation. Newer four-dimensional (4D) flow 
MR techniques now also allow assessment of aortic flow 

Figure 1 Marfan syndrome. A 7-year-old male with Marfan 
syndrome referred for thoracic aortic evaluation. Maximum 
intensity projection (MIP) reformatted image from a chest 
computed tomography angiography (CTA) examination shows an 
aneurysmal aortic root (arrow) with effacement of the sinotubular 
junction, producing the so-called “tulip bulb” appearance.
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patterns, which may help better predict the risk of future 
dissection (13,14). 

EDS

EDS refers to a heterogeneous spectrum of genetic 
disorders characterized by defective collagen synthesis, 
leading to joint hypermobility, skin hyperextensibility, 
and tissue fragility (5,6). There are over 10 recognized 
subtypes, although more recently the disease has been 
grouped into 7 major categories: classical, hypermobility, 
vascular, kyphoscoliosis, arthrochalasia, dermatosparaxis, 
and other (1,5). Of these, vascular EDS (type IV) is, as the 
name implies, most strongly associated with cardiovascular 
complications. Vascular EDS, with a prevalence of 1 
in 100,000–250,000, is caused by autosomal dominant 
mutations in the type III procollagen (COL3A1) gene, 
leading to deficits in the most abundant type of collagen 
usually found in the aorta extracellular matrix and resultant 
vascular fragility and risk of rupture (5,6). Other clinical 
features include characteristic facies (tight and translucent 
skin, thin lips, pinched nose, prominent ears, hollow 

cheeks) and easy bruising (1,6). Patients are also at risk for 
intestinal and uterine rupture in pregnancy (1). Vascular 
complications may also be seen with the classical and 
hypermobile forms of EDS but to a much lesser extent (1,5).

In contrast to MFS, vascular EDS typically involves 
thoracoabdominal medium-sized arteries, often the 
descending or abdominal aorta (1,5). Moreover, patients 
are at risk for rupture regardless of vessel diameter. In 
fact, development of true aneurysms is rare in the disease. 
Because of the high rate of vascular rupture, the mean life 
expectancy is 48 years (in contrast to 60 years for MFS) (5). 
In one series of >200 vascular EDS patients, 60% died by 
age 40 years; in 60% of these cases, the cause of death was 
aortic rupture (5,15). 

Because of the marked vessel friability in vascular EDS, 
noninvasive imaging modalities, including ultrasound, 
CT, and MRI are much preferred to catheter-based 
angiography that could precipitate rupture (Figure 3) 
(1,16). While imaging accurately depicts complications of 
EDS, no modality can currently predict the risk of rupture 
in asymptomatic patients. Management is controversial, 
although patients generally are advised to receive genetic 

Figure 2 Marfan and Turner syndromes. A 41-year-old female 
with both Turner and Marfan syndromes post repair for aortic 
dissection. Sagittal post-gadolinium magnetic resonance 
angiography (MRA) image shows post-surgical changes of the aorta 
(arrow) with residual descending aortic dissection flap (asterisk). 

Figure 3 Ehlers-Danlos syndrome. A 60-year-old female with a 
history of Ehlers-Danlos syndrome. Sagittal post-gadolinium MRA 
image shows mild ectasia of the aortic root (arrow).
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and cardiovascular evaluation and vigilant monitoring (16). 
Aortic size ≥4.4 cm is a suggested size cutoff for surgery (6). 
Minimally invasive procedures were once felt completely 
contraindicated due to the risk of vascular rupture or other 
complications related to arterial puncture and catheter 
manipulation; however, some report success with such 
techniques (1,6).

LDS

LDS is an aggressive disorder caused by heterozygous 
mutations in TGFB receptors 1 or 2 (TGFBR1/TGFBR2). 
This leads to excess collagen production with loss of 
elastin and elastic fiber disorganization (1,5). Although 
precise diagnostic criteria have not been established, 
the disease is grouped into 2 major subtypes. Type 1 has 
Marfan-like features including marked craniofacial and 
skeletal abnormalities, while type 2 resembles vascular 
EDS including the presence of a bifid uvula and potential 
complications in pregnancy. Common to both are vascular 
abnormalities, including aortic root and other aneurysms, 
arterial tortuosity, and dissections (1,5,6).

There are several unique features of vascular involvement 
in LDS. Unlike the expected course of MFS but similar 
to that of vascular EDS, aortic dissection and rupture may 

occur at small diameters (5,6). In fact, aortic aneurysms 
are only seen in an estimated 9% of patients. However, 
the aorta can rapidly increase size, such as at a rate of  
1.8 mm/year. The infrarenal abdominal aorta is typically 
twice normal size but usually non-aneurysmal (5). 

LDS rivals vascular EDS in its aggressive nature. 
However, LDS has a much more favorable perioperative 
mortality rates compared to vascular EDS (1.7% vs. 45%, 
respectively) (1). Thus, close surveillance imaging with at 
least annual echocardiography is felt prudent in LDS (17). 
Moreover, early and frequent surgery is often pursued, 
including a suggestion for prophylactic repair of aortic 
diameters ≥4–4.4 cm (1,6,18). Serial imaging also assists 
in monitoring post multiple interventions (Figure 4) (17). 
Nevertheless, the prognosis is poor, with a median survival 
age of 37 years (1). 

Familial thoracic aortic aneurysms and dissections 
(FTAAD)

This spectrum of disorders (FTAAD) describes familial 
associations of typically ascending aortic aneurysms and 
dissection in the absence of an identifiable syndromes or 
other characteristic phenotypic features (1,6). As many 
as 1 in 5 thoracic aortic aneurysms are believed to have a 

Figure 4 Loeys-Dietz syndrome. A 16-year-old female with Loeys-Dietz syndrome post aortic repair. (A) MIP and (B) 3D reformatted post-
contrast MRA images show a normal caliber aortic root and ascending aorta (arrows) post repair.

A B
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heritable basis, although only a small number of candidate 
genes have been identified. These include genes that affect 
TGFB pathways such as SMAD3 and others that facilitate 
smooth muscle contraction (such as ACTA2, MYH11, 
MYLK, and PRKG1) (6). Overall, aneurysms tend to arise 
approximately 10 years earlier in patients with FTAAD 
compared to those without an identifiable family history (1).  
Because of the heterogeneity of this condition, there is a 
lack of specific management recommendations (6). While 
screening asymptomatic individuals with a suspected 
familial aortopathy may reveal unsuspected aneurysms, a 
normal aortic diameter does not preclude the development 
of subsequent disease (19). Although echocardiography is 
the typical first-line, when nondiagnostic, other modalities 
such as CT or MRI can be pursued.

TS

TS is an aneuploidy disorder characterized by complete 
or partial absence of one X chromosome, typically 
resulting in a 45,X karyotype (1,20). Affecting 1 in  
2,000–2,500 females, TS is associated with a variety of 
cardiovascular abnormalities, including bicuspid aortic valve, 
aortic coarctation, aortic root dilation/aneurysm formation, 

and aortic arch elongation as well as persistent left superior 
vena cava and partial anomalous pulmonary venous return 
(PAPVR) (Figures 2 and 5) (1,20,21). Additional arteries 
may dilate including the carotid and brachial arteries (1). 
Overall, congenital or acquired cardiovascular pathology 
arises in as much as half of TS patients, associated with 
dissections occurring at a mean age of 30 years that portend 
3 times the age-specific mortality rate. The etiology of 
these abnormalities may be related to abnormal TGFB  
signaling (21). Other typical clinical features in TS include 
short stature and lack of normal gonadal formation (20).

Because TS conveys an increased risk of aortic dilation 
as well as dissection, regular surveillance imaging is advised 
(20,22). While transthoracic echocardiography is the first-
line diagnostic modality, it may be limited at older ages 
and may underdiagnose PAPVR and progression of aortic 
dilation (20,23-25). MRI has therefore been suggested as 
useful adjunct and provides reliable assessment of aortic 
dimensions and morphology (20,22,23,25). CT could also 
be used for these purposes. As in other disorders, 4D flow 
MRI techniques have been used to noninvasively evaluate 
aortic flow trajectories in patients with TS; early research 
suggests altered patterns of wall shear stress that may 
contribute to disease (21). 

A B

Figure 5 Turner syndrome. A 36-year-old female with Turner syndrome undergoing routine imaging evaluation. Balanced steady-state 
free precession (bSSFP) (“bright blood”) image (A) of the aortic valve (asterisk) shows bicuspid morphology. There is a raphe (arrow) fusing 
the left and right cusps, indicating a Sievers type 1/L-R bicuspid valve. MIP reformatted image (B) from a contrast-enhanced MRA shows 
borderline dilation of the aortic root (arrow) and elongation of the aortic arch (asterisk).
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ADPKD

ADPKD is caused by mutations in the PKD1 (85%) or 
PKD2 (15%) genes, which code for polycystin proteins that 
function in calcium channel development (1). It is among 
the most common heritable disorders, with a prevalence in 
1 in 400–1,000 (1,26). While the disease is most known for 
the development of enlarged kidneys with multiple bilateral 
cysts, a number of non-cystic abnormalities occur (1). 
Among these are cardiovascular manifestations, including 
intracranial aneurysms and dolichoectasia, aortic and 
cervicocephalic artery aneurysms and dissections, coronary 
artery aneurysms, atrial septal aneurysms, and mitral valve 
prolapse (Figure 6) (1,26,27). Bicuspid aortic valve, aortic 
coarctation, and even interrupted aortic arch have been 
described in association with ADPKD (28). Polycystins are 
present on vascular smooth muscle and endothelial cells 
on all major vessels, including the intracranial arteries and 
aorta, and are thought to help ensure vessel wall integrity; 
these factors may thus explain the association between 
ADPKD and vascular disease (1).

Screening for intracranial aneurysms in ADPKD is 
common practice, usually with non-contrast MRA (or if 
nondiagnostic or contraindicated, contrast-enhanced MRA 
or CTA) at diagnosis and then every 2–10 years. Data on 
screening for other vascular pathology is limited, and thus 
firm recommendations cannot be made. However, screening 
may be reasonable in an ADPKD patient with a family 
history of a specific vascular abnormality such as aortic 
dilation (26). Moreover, vascular complications such as aortic 
dissection should be suspected in symptomatic patients with 
ADPKD despite their young age (27). As in other disorders, 

such findings are well demonstrated by CT and MRI.

NF

NF is an autosomal dominant genetic neurocutaneous 
disorder (phakomatosis) with 2 types (NF1 and NF2). NF1, 
or von Recklinghausen disease, occurs with greater frequency 
and is characterized by mutations in the NF1 gene found 
on chromosome 17q11.2. The overall prevalence is 1 in 
3,000–4,000 (1,29). The diagnosis is based on a set of criteria 
established by the National Institutes of Health (NIH) 
consisting of characteristic clinical findings such as café-au-
lait spots, iris hamartomas (Lisch nodules), optic glioma, 
axillary freckling, dermal neurofibromas, or a distinctive 
skeletal abnormality (e.g., sphenoid wind dysplasia) and a 
first-degree relative with NF1. Two or more of these features 
(in specified numbers) establish the diagnosis (29,30).

NF1 is associated with a variety of vascular abnormalities. 
This so-called “NF1 vasculopathy” is estimated to arise 
in 0.4–6.4% of patients diagnosed with NF1. The NF1 
gene codes for a tumor-suppressor protein known as 
neurofibromin that is expressed on tissues throughout 
multiple organ systems, including blood vessels. Mutations 
in neurofibromin lead to abnormal endothelial and smooth 
muscle development, in turn altering normal vessel structural 
maintenance processes and causing intimal thickening and 
disarray (29,31). Renal artery stenosis is the most common 
vascular abnormality in NF1, followed by abdominal 
coarctation/midaortic syndrome (Figure 7) (2,29-31). 
However, vascular lesions including aneurysm formation 
or occlusion of any artery throughout the cerebro- and 
cardiovascular systems may occur (Figure 8) (30).

BA

Figure 6 Autosomal dominant polycystic kidney disease (ADPKD). A 72-year-old male with ADPKD post abdominal aortic repair 
presenting with a left groin lump. MIP reformatted image (A) from a CTA shows a patent aortoiliac bypass graft (asterisk). Note the 
enlarged kidneys (arrows) with innumerable bilateral cysts. Axial image (B) from the same CTA shows a partially thrombosed left common 
femoral artery aneurysm (arrow), the etiology of the “groin lump”.
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Although patients with NF1 are prone to vascular 
abnormalities, the frequency of such findings remains low; 
thus, routine screening for vasculopathy in NF1 patients 
is not currently recommended. However, an imaging 
evaluation of the head, chest, and abdomen, should be 
prompted if an NF1 patient has hypertension (29). A 

variety of modalities, including initially echocardiography 
followed by CT or MRI can be used for these purposes 
(30,31). Surgical or endovascular techniques can be used for 
treatment, depending on the lesion (29-31). 

WS

WS, also known as Williams-Beuren syndrome (named 
for the authors who first reported it), is a multiorgan 
system disorder caused by deletions, usually de novo, on 
chromosome 7q11.23 (32,33). It arises in approximately 1 in 
10,000 live births (32,34,35). Classic clinical features include 
“elfin facies,” hypercalcemia, and overall mental retardation 
with relatively preserved verbal skills including a cheerful, 
outgoing personality (32). 

Cardiovascular abnormalities feature prominently in WS, 
occurring in 80% of patients (32,36). These are attributed 
to deficient elastin protein, whose gene is among the 
deleted segment in WS; elastin normally helps to counteract 
arterial stiffness and regulate vascular smooth muscle (32). 
The most frequent cardiovascular anomalies in WS include 
supravalvular aortic stenosis, pulmonary arterial stenosis, 
and coronary artery ostial stenosis (Figure 9) (32,36,37). 
Other findings may include mitral valve prolapse, aortic 
coarctation, subaortic stenosis, a ventricular septal defect 
or patent foramen ovale, and hypertrophic cardiomyopathy 
(32,36). Because WS leads to a generalized vasculopathy of 
large and medium-sized arteries, stenoses or occlusions may 
be seen in vessels spanning from the head and neck through 
the abdomen (36).

Due to the high prevalence of cardiovascular disease in 
WS, it is recommended that all Williams patients be referred 
to a pediatric cardiologist for a complete evaluation, including 
four-extremity blood-pressures, electrocardiography, 
and echocardiography. If an arterial stenosis is suspected 
based on physical findings (hypertension, bruit, etc.) or 
echocardiography, further imaging may be needed, such as 
CT, MRI, or invasive angiography (32). CT may be preferred 
because it can provide excellent noninvasive evaluation 
of the coronary arteries with lower doses compared to  
angiography (36). While many stenoses in WS can be 
expectantly monitored with serial surveillance imaging, 
ultimately 20% of patients require a transcatheter or surgical 
intervention by age 15 years (32,38-40).

AGS 

AGS is a genetic, autosomal dominant, multisystem 

Figure 8 Neurofibromatosis type 1. A 33-year-old male with 
NF1. Coronal CTA image shows a partially thrombosed aneurysm 
(arrow) of the right internal mammary artery.

Figure 7 Midaortic syndrome. A 35-year-old male with history 
of multiple stenoses. MIP reformatted image from a gadolinium-
enhanced MRA shows long segment severe stenosis of the 
abdominal aorta with collateral formation. These findings are 
consistent with midaortic syndrome.
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disorder, caused by mutations in JAG1 or NOTCH2, both 
involved in Notch signaling pathways (41). It arises in 1 in 
70,000 newborns (42). Biliary cirrhosis related to deficient 
intrahepatic bile ducts is a central feature of the disease, 
leading to liver transplantation in up to half of patients (41).  
Other clinical features include abnormal facies and skeletal 
anomalies such as butterfly vertebrae and posterior 
embryotoxin of the eye (a corneal posterior ring) (40,41).

Notch signaling pathways are involved in angiogenesis, 
and thus it is not surprising that vascular findings also 
feature prominently in AGS (43). Peripheral PA stenoses 
are the most common vascular abnormality, occurring in 
more than 3 in 4 AGS patients (41,42). The characteristic 
PA features include: small right and left central PAs relative 
to the main PA, a left PA that is generally significantly 
smaller compared to the right PA (Figure 10), and high-

grade stenoses involving numerous lobar and segmental PA 
branches, more so in the upper lungs, with the right lung 
more affected than the left (42). Beyond PA anomalies, 
a variety of other vascular abnormalities may be seen, 
including aortic coarctation and aneurysms, intracranial and 
internal carotid artery aneurysms, and renal, celiac, hepatic, 
superior mesenteric, or subclavian artery stenosis (44). 

Although firm guidelines are not available, it is considered 
prudent to rigorously investigate potential vascular 
anomalies in AGS patients with pertinent symptoms (e.g., 
hypertension, neurologic deficits) (44). The high frequency 
of PA involvement inevitably requires imaging evaluation; 
CT provides an excellent noninvasive anatomical assessment 
for these purposes may be supplemented by lung perfusion 
scintigraphy to determine the relative blood flow to each 
lung and cardiac catheterization to measure intracardiac 

BA C

BA C

Figure 9 Williams syndrome. A 12-week-old male with Williams syndrome undergoing preoperative imaging evaluation. Axial image (A) 
from a non-gated chest CTA shows ostial narrowing (arrows) of the coronary arteries. MIP reformatted image (B) shows diffusely small 
bilateral pulmonary arteries (arrows). MIP reformatted image in candy-cane orientation (C) shows mild narrowing of the supravalvular 
thoracic aorta (asterisk).

Figure 10 Alagille syndrome. A 2-year-old male with Alagille syndrome referred for preoperative imaging. MIP (A) and 3D reformatted 
(B) CTA images show an extremely small and stenotic left pulmonary artery (arrows). Nuclear medicine pulmonary perfusion scan (C) after 
administration of technetium 99mTc macro aggregated albumin (99mTc-MAA) shows nearly absent perfusion to the left lung (L) compared 
to the right lung (R).
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pressures (43). CT or MRI can be used to assess other 
potential areas of involvement, depending on symptoms 
and abnormal sonographic findings (45). Catheter-based 
and surgical options have shown good results in treating 
PA abnormalities (46). Treatment for other vascular 
abnormalities is tailored to the sites of involvement.

DGS

Arising in 1 in 4,000–10,000 births, DiGeorge or 
velocardiofacial syndrome is usually caused by a chromosome 
22q11.2 microdeletion (47-50). Its typical clinical features can 
be recalled with the mnemonic “CATCH 22,” an acronym 
for: cardiac disease, abnormal facies, thymic hypoplasia, cleft 
palate, and hypocalcemia, associated with a chromosome 
22 deletion. While the syndrome can be inherited, it more 
commonly arises de novo (48).

Cardiovascular abnormalities are prominent features 
of DGS; in fact, congenital heart disease and aortic arch 
anomalies arise in more than 4 in 5 patients (49). The 
spectrum of potential anomalies is diverse but along the 
spectrum of conotruncal and branchial arch malformations. 
Abnormalities may include: tetralogy of Fallot, interrupted 
aortic arch, infundibular malalignment ventricular septal 
defects, aortic arch aberrations including vascular rings, 
aortic root dilation, and truncus arteriosus (Figure 11) 
(48,51). It is postulated that defects in the ubiquitin-fusion-
degradation-1-like (UFD1L) gene that is normally present 
in the segment deleted in DiGeorge lead to abnormal 
conotruncal and arch embryogenesis, allowing for this 
unique set of malformations (48,49). 

While echocardiography is generally well-suited for 
assessing intracardiac anatomy, CT and MRI are often superior 

for assessment of malformations involving large vessels such 
as the aorta. Moreover, these modalities can provide a better 
understanding of 3D relationships that may be required for 
presurgical planning (52). Management varies according to the 
anomalies involved. Of note, because conotruncal anomalies 
are so strongly associated with DiGeorge, it is recommended 
that children with a conotruncal abnormality be specifically 
tested for this syndrome (48).

Conclusions

A broad spectrum of genetic syndromes involve the aorta 
and other large arteries. While cardiovascular phenotypes 
overlap, unique features of disorders encountered with 
frequency in a subspecialty practice should be remembered. 
These include: aortic root and ascending aortic dilation 
and dissection in connective tissue disorders such as MFS; 
coarctation, bicuspid aortic valve, and aortic arch elongation 
in TS; intracranial and cervicocephalic aneurysms in 
ADPKD; renal artery stenosis and mid-aortic syndrome in 
NF1; supravalvular aortic, coronary, and pulmonary stenoses 
in Williams syndrome; peripheral PA stenosis sometimes 
accompanied by involvement of other arteries in AGS; and 
conotruncal and arch anomalies in DGS. The pathogenesis 
of these diverse abnormalities is generally attributed to 
specific gene deficiencies, leading to malformations in vessel 
development. While echocardiography remains the first-line 
imaging modality, CT and MRI are often optimally suited 
for assessing large artery anomalies and have been adopted 
with increasing frequency. The syndromes described in this 
review represent only a small subset of the many entities, 
named and unnamed, causing distinctive aortic pathologies. 
With continued advances in genetic knowledge and imaging 

Figure 11 DiGeorge syndrome. A 2-day-old male with DiGeorge syndrome and complex congenital heart disease undergoing preoperative 
evaluation. Axial CTA images show a right aortic arch (A, arrow) and tetralogy of Fallot morphology (B), including a dilated right ventricle 
(RV), malalignment ventricular septal defect (asterisk), and overriding aorta (arrow). MIP reformatted image (C) shows large-caliber major 
aortopulmonary collaterals (arrow) that arise from the descending aorta and supply the pulmonary arterial circulation in this patient who 
also had pulmonary atresia.

BA C
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modalities, the scope of knowledge should only continue to 
increase.
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