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Abstract

Purpose of review: Numerous studies have begun to unravel the genetic basis of not only aortic 

disease but also other forms of commonly encountered vascular diseases. The goal of this review 

is to provide clinicians a reference to help identify and diagnose different types of vascular disease 

with a genetic underpinning.

Recent findings: Ongoing studies have identified numerous genes involved in the TGF-β 
signaling pathway that are also associated with thoracic aortic aneurysm and dissection, and it is 

possible to test for pathogenic variants in these genes in the clinical setting using commercially 

available genetic testing panels. Additional studies have begun to identify genetic variants 

associated with an increased risk of bicuspid aortic valve, abdominal aortic aneurysm, and 

fibromuscular dysplasia.

Summary: With increased availability of low-cost genetic testing, clinicians are now able to not 

only definitively diagnose some vascular syndromes but also provide information on the risk of 

disease in other family members, as well as provide guidance in terms of family planning. As the 

cost of genetic testing continues to drop with the benefit of increasing insurance coverage, genetic 

data will increasingly become part of clinical care for many patients with vascular disease.
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Introduction

Clinicians have long recognized that many vascular diseases exist as part of well-defined 

syndromes or cluster within families, thus suggesting a genetic contribution to disease 

pathogenesis. Indeed, early research efforts focusing on specific diseases, such as Marfan 

*Correspondence: Dr. Aaron W. Aday, Division of Cardiovascular Medicine, Vanderbilt University Medical Center, 2525 West End 
Avenue Suite 300, Nashville, TN 37203, aaron.w.aday@vumc.org.
Author Contributions
AA was responsible for conceptualization and drafting of the manuscript. SK was responsible for editing of the manuscript. CF was 
responsible for conceptualization and editing of the manuscript.

Disclosures
No potential conflicts of interest relevant to this article were reported.

HHS Public Access
Author manuscript
Curr Treat Options Cardiovasc Med. Author manuscript; available in PMC 2020 November 
04.

Published in final edited form as:
Curr Treat Options Cardiovasc Med. ; 20(12): 103. doi:10.1007/s11936-018-0703-2.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



syndrome, successfully identified mutations responsible for these syndromes. With the 

recent advent of next-generation sequencing technology, low-cost genetic testing is 

increasingly available to both patients and providers, and greater access has dramatically 

expanded our understanding of the genetic basis of vascular disease. Historically, much 

attention has focused on thoracic aortic aneurysm and dissection (TAAD), and numerous 

genes in the TGF-β signaling pathway have been implicated in many cases of TAAD (Table 

1).[1] However, improved genotyping as well as more extensive phenotyping has led to 

greater appreciation of the involvement of additional vascular beds in TAAD and other 

vascular syndromes as well as the involvement of other organs and biologic processes. In 

this review, we describe several vascular syndromes that affect both the thoracic aorta and 

other vascular beds and discuss their associated genes and mutations, many of which can be 

identified through commercially-available genetic testing panels.

Genetic analysis in vascular disease

• Family history: Family history of vascular disease remains one of the strongest 

predictors of TAAD and is likely a more important component of the clinical 

evaluation than genetic testing in many patients.[2] Thus, the cornerstone of 

genetic analysis remains a thorough family history, which should include at least 

three generations and include the medical history of not only first-degree 

relatives but also grandparents, uncles, aunts, nephews, nieces, and cousins in 

each generation. Questions should focus on known cardiovascular diseases and 

syndromes but also include queries about sudden death, musculoskeletal 

complaints, height, and major surgeries that may have involved the aorta or other 

vessels. Utilizing a pedigree is helpful, and there are numerous web resources to 

facilitate creating pedigrees.[3]

• Understanding the spectrum of genetic disorders: The majority of vascular 

conditions for which clinicians consider genetic testing are examples of 

Mendelian disorders, in which variation in a gene is responsible for rare disease 

in either an individual (sporadic) or several related family members (inherited). 

Although all disease-causing variants may be located on a single gene, there are 

also conditions in which variants in several different genes are associated with 

the same syndrome.

– In other common, non-Mendelian disorders, there may be evidence of 

heritability but no causal variants associated with the disease. Instead, 

there may be dozens or even hundreds of variants, each of which may 

lend a small degree of genetic predisposition, associated with the 

disorder. Tools such as a genome-wide association study (GWAS) allow 

investigators to examine the association between numerous common 

alleles and a common disease state. This is not performed in the clinical 

setting and is instead utilized in large cohorts of patients with the 

disease of interest.
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Principles of genetic testing

• Clinical scenarios for genetic testing: Few professional guidelines exist to guide 

clinicians in pursuing genetic testing for TAAD. Nonetheless, testing may be 

useful in the following scenarios: individuals with additional phenotypic features 

suggestive of a known TAAD syndrome; individuals presenting younger than age 

60, particularly without known risk factors; individuals with additional affected 

family members; and extreme or unusual phenotypes. Additionally, all at-risk 

relatives of a person with a confirmed genetic TAAD syndrome should undergo 

counseling and genetic testing with aortic imaging if the genetic diagnosis is 

confirmed.[4]

• Sequencing strategies: In the clinical setting, genetic testing is typically 

achieved through next-generation sequencing of one or a panel of genes 

commonly implicated in TAAD. Numerous companies offer such testing, which 

may be covered by insurers depending on the clinical setting and the policies of 

the specific payer.

– When confronted with a suspected TAAD syndrome, many providers 

choose to sequence the entire panel of TAAD genes, and this is often 

the only option in cases of ill-defined phenotypes that span several 

syndromes. In cases in which one specific syndrome is suspected, 

however, it is also reasonable to sequence only genes associated with 

that syndrome. Importantly, although a genetic diagnosis may influence 

decision-making in terms of aortic interventions, it is not required for 

the diagnosis and management of most TAAD syndromes. Furthermore, 

such testing should only be pursued by providers comfortable 

interpreting the test results and after a detailed discussion with patients 

and family members about the potential medical, legal, and ethical 

ramifications of such testing.

• Interpreting test results: In some instances, a clinician may strongly suspect a 

genetic cause for a disease despite inconclusive panel testing results. This occurs 

frequently, as detection rates are low in many cases of TAAD, particularly in 

non-syndromic cases. In these situations, sequencing of the entire coding portion 

of the genome (whole exome sequencing) or both the coding and non-coding 

portions of the genome (whole genome sequencing) can be considered, although 

these are typically pursued in research settings and are not commonly performed 

or covered by insurers in clinical practice.

– Genetic testing results are not binary. Variants detected by genetic 

testing are classified not only as pathogenic or benign but also as 

variants of unknown significance (VUS) that lack examples from other 

affected individuals or functional data to support pathogenicity. Such 

variants must be interpreted with caution.[5, 6]

– Another important consideration in genetic testing is the variability in 

detection rate of pathogenic variants. Due to considerable overlap in the 
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clinical features of many TAAD syndromes, detection rate with a 

single-gene sequencing approach may be low, although this is 

somewhat improved by utilizing panel testing.[7–9] Detection rate also 

varies depending on the suspected clinical syndrome.[8, 9]

• Role of genetic specialists: When available, referral to a genetic counselor may 

be helpful, particularly when screening multiple family members or clinically 

unaffected individuals. Additionally, collaborating with genetic counselors is 

encouraged to facilitate testing given the numerous issues regarding privacy, 

insurer and employer discrimination, interpretation of inconclusive results, and 

logistics. Counselors are also helpful in collecting and mapping additional family 

history, recognizing and discussing inheritance patterns and risk, and helping 

individuals cope with the psychosocial issues surrounding testing. Finally, all 

providers who lack expertise or comfort in interpreting genetic testing results 

should consider referral to a genetic specialist before initiating testing.

TAAD Syndromes

Marfan syndrome

• Epidemiology: Marfan syndrome (MFS) is the most common heritable 

connective tissue disorder associated with TAAD with a prevalence of ~1:15,000.

[10]

• Clinical presentation: The most important vascular manifestation of MFS is 

thoracic aortic aneurysm that predominantly affects the aortic root, often with 

concomitant effacement of the sinotubular junction (STJ) on aortic imaging. To 

avoid variability in aortic root measurements, the diameter is measured at the 

STJ and normalized for sex, age, and body surface area to obtain a Z-score.[11]

– Patients are at risk for type A aortic dissection even in the absence of 

aortic root dilatation. More recent data suggest individuals are also at 

risk for distal aortic aneurysm and dissection.[12] Additional cardiac 

manifestations include mitral and tricuspid valve prolapse and 

pulmonary artery dilatation, although pulmonary artery dissection is 

exceedingly rare.[13, 14]

– Clinical features are highly variable, but ocular and musculoskeletal 

features are additional hallmarks of MFS.

– Ocular findings include ectopia lentis, myopia, retinal detachment, 

glaucoma, and premature cataracts.[15, 16]

– Skeletal features include scoliosis, joint laxity, elongated limbs relative 

to trunk length, arachnodactyly, either pectus excavatum or pectus 

carinatum, dental crowding, and a high arched palate.[15, 16]

• Genetics: MFS is inherited in an autosomal dominant manner due to mutations 

in FBN1, which encodes the extracellular matrix protein fibrillin-1, an 
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extracellular matrix glycoprotein that assembles into microfibrils to provide both 

elasticity and architectural support to the vessel wall.[17, 18]

– FBN1 mutations may lead to aortic pathology in MFS in part through 

elastic fiber fragmentation and degeneration of the tunica media.[19] 

However, it is increasingly apparent that the pathogenesis is also due to 

excessive signaling in the TGF-β pathway, which plays an essential role 

in many TAAD syndromes.[20, 21]

• Diagnosis: The diagnosis of MFS is based on the Revised Ghent criteria.[22] 

MFS should be suspected in individuals with aortic root enlargement (Z-score 

≥2.0), ectopia lentis, a systemic score ≥7 (Table 2), and a family history of MFS. 

In such individuals, we recommend genetic testing for confirmatory purposes.

– MFS is confirmed in an individual with a pathogenic variant in FBN1 
along with either ectopia lentis or aortic root enlargement (Z-score 

≥2.0).

• Clinical course: In general, with early detection, surveillance, and timely aortic 

intervention if necessary, the lifespan of individuals with MFS approaches that of 

the general population.[23] However, certain FBN1 mutations, in particular those 

lying in exons 24–32, are associated with more severe phenotypes and greater 

mortality.[24] Similarly, individuals with haploinsufficient FBN1 mutations, 

compared to those with dominant negative mutations, are less likely to exhibit 

progression of aortic root dilatation while on losartan, a known inhibitor of TGF-

β signaling.[25]

Loeys-Dietz syndrome

• Clinical presentation: Loeys-Dietz syndrome (LDS) is an autosomal dominant 

connective tissue disorder associated with diffuse aortic and arterial aneurysm 

and dissection as well as arterial tortuosity.[26] Other cardiac features of LDS 

include bicuspid aortic valve (BAV), atrial septal defect, patent ductus arteriosus 

(PDA), mitral valve prolapse, and left ventricular hypertrophy.[26]

– Common physical exam characteristics include a bifid uvula, cleft 

palate, and hypertelorism.[27] Skeletal abnormalities overlap with those 

of MFS and include pectus deformities, scoliosis, and pes planus, 

although tall stature is less common in LDS. Joint contractures are also 

frequently seen in LDS.[26]

– In contrast with MFS, some individuals with LDS also exhibit 

neurocognitive abnormalities.[27]

• Genetics: Mutations in genes encoding TGF-β ligands (TGFB2 and TGFB3) as 

well as TGF-β receptors (TGFBR1 and TGFBR2) have been associated with 

LDS.[1, 28] Similar to MFS, these mutations lead not only to weakened integrity 

of the extracellular matrix and medial degeneration but also to disruptions in 

TGF-β signaling. Commercial TAAD panels commonly test for these genes.
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– Additional studies from several families have identified a syndrome 

with similar vascular and craniofacial abnormalities to LDS but also 

with early-onset osteoarthritis. Several mutations in SMAD3, which 

encodes a modulator of TGF-β signaling, have been identified in these 

individuals.[29, 30]

• Clinical course: The vascular phenotype in LDS is often more severe than MFS 

with individuals suffering aortic and arterial dissections or ruptures at 

comparatively smaller vessel calibers.[26] Among early described cases, the 

mean age of death was ~26 years, and aortic dissection or intracerebral 

hemorrhage can occur even in infancy or childhood.[27, 31, 32]

Familial thoracic aortic aneurysm and dissection

• Clinical presentation: Cases of thoracic aortic aneurysm and dissection with a 

family history of aortic disease but an absence of syndromic features are often 

classified as familial TAAD. Familial TAAD can be inherited in an autosomal 

dominant manner, and several genetic mutations have been identified in such 

cases. Of note, however, up to 70% of families with familial TAAD will have no 

detectable pathogenic variants upon sequencing, so negative genetic testing does 

not rule out this condition.[33]

• Genetics: Mutations involving MYH11, which encodes a smooth muscle cell-

specific myosin heavy chain, have been implicated in several families with both 

TAAD and PDA.[34, 35] However, among 93 families with familial TAAD but 

without PDA, investigators found no MYH11 mutations.[35] Overall, data 

suggest only ~1% of familial TAAD cases are attributable to MYH11 mutations.

[33]

– In contrast, mutations in the gene encoding another smooth muscle cell 

protein, alpha-actin (ACTA2), are responsible for up to 14% of familial 

TAAD cases.[36] Some mutations in ACTA2 are also associated with 

livedo reticularis, PDA, and BAV.[37] Affected individuals are at risk 

for both type A and type B dissections as well as Moyamoya disease.

[37, 38]

– Additional studies have shown that ACTA2 mutation carriers are also at 

heightened risk for premature stroke and coronary artery disease.[38]

– Penetrance is low for ACTA2 mutations, and only about 50% of carriers 

will exhibit aortic manifestations.

– Fewer than 5% of familial TAAD cases are attributed to mutations in 

TGFBR2.[39] Notably, these individuals lack the characteristic 

craniofacial findings of LDS. Beyond ascending aortic disease, 

TGFBR2 mutations are also associated with descending aortic disease 

as well as cerebral, carotid, and popliteal artery aneurysms.[37]

– Mutations in TGFBR1 without features of LDS are also associated with 

familial TAAD.[40]
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Ehlers-Danlos syndrome

• Clinical presentation: Ehlers-Danlos syndrome (EDS) encompasses several 

connective tissue disorders with multi-system manifestations.

– Classic EDS, also known as types I and II, is characterized by smooth, 

velvety skin that scars and tears easily, delayed wound healing, wide 

striae, easy bruising, and hypermobile joints. Although rare, up to 6% 

of individuals with classic EDS develop aortic root dilatation.[41] 

However, frank aortic aneurysm and dissection are rare.[42] Mutations 

in COL5A1 and COL5A2 are frequently identified in classic EDS.[43]

– Hypermobile EDS, or type III, features widespread joint laxity along 

with varying degrees of musculoskeletal pain.[44] Skin features are 

similar to that of classic EDS, although typically less pronounced. Mild 

aortic root dilatation is rarely seen as is mitral valve prolapse.[44, 42] 

No clear pathologic variants have been identified in hypermobile EDS.

– In contrast, vascular, or type IV, EDS is characterized by a severe 

vascular phenotype potentially involving aneurysm or dissection of the 

aorta (Figure 1), visceral, extracranial, or limb arteries and spontaneous 

carotid-cavernous sinus fistulas.[45–47] Other adverse outcomes 

include spontaneous intestinal or uterine rupture leading to emergency 

surgery or death.[45]

– In addition to the characteristics of classic EDS, additional features 

include a thin, pinched nose, hollow cheeks, prominent eyes, 

spontaneous tendon or muscle rupture, premature varicose veins, and 

clubfoot.[45]

• Genetics: Mutations in the gene encoding type III collagen, COL3A1, have been 

identified as the cause of vascular EDS.[48] Type III collagen is a major 

component of the extracellular matrix within the tunica media and tunica 

adventitia, and these mutations lead to disruption of the extracellular matrix and 

weakening of the vessel wall.

– Interestingly, mutations leading to minimal production of type III 

collagen, in contrast to mutations leading to haploinsufficiency, are 

associated with a lower risk of aortic disease but a greater risk of 

visceral artery manifestations.[49] Haploinsufficiency mutations are 

also associated with a younger age of first presentation. COL3A1 null 

mutations, as opposed to splice site or missense mutations, are also 

associated with longer survival.[50]

• Clinical course: Nearly 25% of individuals with vascular EDS suffer a major 

complication by age 20 with more than 80% affected by age 40.[51]
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Congenital contractural arachnodactyly

• Clinical presentation: Congenital contractural arachnodactyly (CCA), or Beals-

Hecht syndrome, is an autosomal dominant connective tissue disorder 

characterized by arachnodactyly, scoliosis, upper and lower extremity joint 

contractures, muscle hypoplasia, pectus carinatum, and crumpled-appearing ears.

[52] Classically, although it shares many skeletal features with MFS, patients 

with CCA typically lacked cardiovascular abnormalities.

– More recently, however, several studies have documented aortic root 

dilatation and mitral valve prolapse in patients with CCA.[52, 53]

• Genetics: Presumed pathogenic mutations in FBN2 have been identified in 

several individuals diagnosed with CCA. [52–54] However, sequencing of FBN2 
in other probands has been unrevealing, suggesting other genes may be involved 

in this disease.

Shprintzen-Goldberg Syndrome

• Clinical presentation: Shprintzen-Goldberg Syndrome is a connective tissue 

disorder with features that overlap with both MFS and LDS. This disorder is 

characterized by both ascending aortic aneurysm as well as skeletal 

abnormalities, including chest wall deformities, arachnodactyly, and cleft palate.

[1]

• Genetics: The mutation responsible for this disorder has been mapped to SKI, a 

known repressor of TGF-β signaling.[55]

– Cultured fibroblasts from patients with Shprintzen-Goldberg Syndrome 

show markers of upregulated TGF-β signaling, and experimental 

knockdown of SKI paralogs in zebrafish leads to a similar craniofacial 

phenotype along with severe cardiac developmental abnormalities, thus 

further supporting the role of SKI in normal TGF-β signaling.[55]

Arterial tortuosity syndrome

• Clinical presentation: Arterial tortuosity syndrome is an autosomal recessive, 

non-inflammatory disease that is characterized by diffuse tortuosity, elongation, 

stenosis, and aneurysm of large and medium arteries, including the aorta, with an 

associated risk of dissection.[56, 57]

– Children with arterial tortuosity syndrome often present with dyspnea 

and cyanosis due to involvement of the pulmonary arteries.[58] 

Pulmonary artery stenosis occurs in approximately 60% of affected 

individuals with pulmonary hypertension, right ventricular hypertrophy, 

and right ventricular dysfunction representing significant causes of 

morbidity and mortality.[56] Individuals may also present with acute 

stroke as a consequence of arterial dissection.[56] Although individuals 

may present in adulthood, some of the most severe complications occur 

in childhood.
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– Additional clinical features include soft, velvety, and hyperextensible 

skin, facial dysmorphisms, abdominal hernias, and joint hypermobility.

[58]

• Genetics: Mutations in SLC2A10, which encodes the glucose transporter 

GLUT10, have been implicated in arterial tortuosity syndrome.[57] Disruption of 

SLC2A10 leads to upregulation of TGF-β signaling within the arterial wall, 

similar to that seen in LDS. Of note, glucose metabolism is unaffected in these 

individuals.[56]

Turner Syndrome

• Epidemiology: Turner Syndrome is the most common chromosomal disorder in 

women with a prevalence of 1:2,5000–3,000.[59, 60]

• Clinical presentation: Typical physical exam findings include short stature, 

congenital lymphedema, shield chest, webbed neck, and low-set ears. 

Amenorrhea, infertility, and delayed or absent breast development are common 

due to abnormal gonadal development. Other features of the syndrome include 

learning disabilities, renal malformations, and hypothyroidism.[60, 59]

– Cardiovascular abnormalities are common. Up to 18% of affected 

individuals exhibit BAV or other aortic valve abnormalities, and aortic 

coarctation is present in up to 10%.[61] Additional findings include 

ascending aortic aneurysm and partial anomalous venous return.[59]

– Aortic dissection is a significant cause of morbidity and mortality in 

Turner Syndrome. The risk of dissection is up to 100-fold greater than 

that of the general population, and dissection may occur at smaller 

aortic calibers.[62, 63]

• Genetics: Turner syndrome is caused by an imbalance of X chromosomes. The 

bulk of cases are due to X chromosome monosomy, or complete absence of an X 

chromosome (45,X), with other cases attributed to duplication of the long arm of 

one X chromosome or mosaicism of 45,X.[60] In adults, it is typically diagnosed 

by karyotype.

Additional Vascular Disorders with a Genetic Contribution

Bicuspid aortic valve disease

• Epidemiology: Sporadic BAV disease is the most common congenital heart 

disease, affecting up to 2% of the general population.[64, 65]

• Clinical presentation: In addition to aortic valvular stenosis and insufficiency, up 

to 75% of individuals with BAV will develop ascending aorta dilatation or 

aneurysm. In contrast to MFS, aneurysms in BAV typically spare the aortic root 

and STJ and tend to involve the proximal ascending aorta. These individuals are 

also at high risk of type A aortic dissection, and the risk of aneurysm is 

independent of valvular dysfunction.[66, 67]
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– Family studies have shown a high heritability for BAV.[68] 

Additionally, individuals with a first-degree family member who has 

BAV have a ten-folder greater risk of also having BAV compared to the 

general population.[64] However, individual genes involved in non-

syndromic BAV pathogenesis have remained elusive.

• Genetics: Mutations in NOTCH1 are associated with BAV and severe calcific 

valvular disease, although individuals in this study lacked aortic involvement.

[69] A GWAS of 1,792 individuals with BAV identified a variant in a non-coding 

region near GATA4.[70] FBN1 mutations were also identified in two individuals 

with BAV and features of MFS.[71]

– Nonetheless, routine genetic testing in individuals with BAV is not 

warranted, and the heritability of BAV disease should instead be 

addressed by recommending screening echocardiograms in first-degree 

relatives of affected individuals [Class I, Level of Evidence C].[4]

Abdominal Aortic Aneurysm

• Epidemiology: Abdominal aortic aneurysm (AAA) is defined as a 50% increase 

in caliber relative to the adjacent normal aortic segment.

– AAA is common and affects 3.6–4.9% of individuals older than age 50.

[72, 73] Common risk factors include age, sex, and cigarette smoking. 

Other cardiovascular risk factors, including hypertension and 

hyperlipidemia, also increase the risk of AAA.[74]

– However, the strongest risk factor for AAA is the presence of AAA in a 

first-degree relative, which increases an individual’s risk for AAA 2- to 

5-fold.[75–77]

• Genetics: Despite the apparent role of genetics in AAA pathogenesis, no single 

gene has been implicated. GWAS and candidate gene analyses have found 

associations with AAA for genes involved in lipid pathways (LDLR and 

SORT1), vascular integrity (LRP1), and inflammation (IL6R).[78–81]

– However, most cases of AAA are not part of a cardiovascular 

syndrome, and routine genetic testing in such patients is not warranted.

Fibromuscular Dysplasia

• Epidemiology: Fibromuscular dysplasia (FMD) is a non-atherosclerotic, non-

inflammatory vascular disease characterized by arterial tortuosity, stenosis, 

occlusion, aneurysm, or dissection.[82]

– FMD primarily affects women with a mean age of ~52, although the 

age range among 447 individuals in the U.S. registry is 5–83.[83]

• Clinical presentation: Commonly affected vessels include the carotid, vertebral, 

and renal arteries, although the coronary, visceral, and limb arteries may be less 

frequently involved.
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– Depending on the vascular bed involved, patients may present with 

stroke, transient ischemia attack, pulsatile tinnitus, headache, 

myocardial infarction, resistant hypertension, or sudden onset flank or 

abdominal pain.

• Genetics: 7.3% of individuals with FMD report a family member also diagnosed 

with FMD, and 23.5% of FMD patients report a family history of arterial 

aneurysm.[83] However, findings showing a specific genetic association are 

limited. Recently, a GWAS of 651 FMD patients found an association with an 

intronic allele in PHACTR1, which has previously been associated with coronary 

artery disease, migraine, and cervical artery dissection.[84] Additional studies 

are ongoing.

Spontaneous Visceral Artery Dissection

• Clinical presentation: Isolated spontaneous dissection of the celiac or superior 

mesenteric artery is a rare but potentially fatal vascular disease.

– Individuals often present with sudden onset abdominal or back pain, 

although this may also be detected incidentally on axial imaging 

studies.

– Unlike FMD, this disease more commonly affects middle-aged men, 

and other arterial beds are typically unaffected.[85, 86]

• Genetics: Familial cases are rare. Although it is reasonable to pursue genetic 

testing to rule out vascular EDS, panel testing is typically unrevealing in our 

experience, and to our knowledge, there are no published reports documenting a 

genetic predisposition.

• Clinical course: Although the initial presentation can be complicated by bowel 

ischemia, hemorrhagic shock, or death, most individuals can be successfully 

managed without surgical intervention and without recurrence of symptoms.[85]

Conclusions

With the growing utilization of diagnostic imaging, we are increasingly detecting new cases 

of both syndromic and non-syndromic vascular diseases. Although researchers have made 

great strides in explaining the genetic and molecular basis for some of these diseases, our 

ability to act on this information in a meaningful and responsible way often lags, much to 

the disappointment of patients and providers alike. Greater access to genetic testing is only 

likely to worsen this frustration. We hope this review and others like it will provide 

clinicians a foundation for genetic testing in patients with vascular disease as well as a 

reference for important diseases and syndromes that will increasingly become part of the 

panoply of conditions we are expected to recognize and manage.
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Figure 1: 
Sagittal 3-dimensional computer tomographic (CT) image of a type B aortic dissection in a 

patient with type IV Ehlers-Danlos syndrome. The aorta and its branches are colored red. 

The dissection flap is clearly visualized (arrows) with the true lumen marked by an asterisk.
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Table 2.

Systemic Score for the Diagnosis of Marfan Syndrome

Feature Value

Wrist AND thumb sign 3

Wrist OR thumb sign 1

Pectus carcinatum 2

Pectus excavatum or chest asymmetry 1

Hindfoot deformity 2

Pes planus (flat feet) 1

Pneumothorax 2

Dural ectasia 2

Protrusio acetabulae 2

Reduced upper segment:lower segment AND increased arm span:height ratios 1

Scoliosis or thoracolumbar kyphosis 1

Reduced elbow extension 1

3 of 5 facial features 1

Skin striae 1

Myopia 1

Mitral valve prolapse 1

A score of ≥7 is considered a positive finding.

An interactive score calculator with photos and descriptions of each finding is available at https://www.marfan.org/dx/score

Adapted from Dietz H. Marfan Syndrome. 2017 ed. GeneReviews [Internet]. Seattle (WA): University of Washington, Seattle; 2001.
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