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Genetic testing is indicated for suspected familial thoracic aortic aneurysm or following dissection to
complement targeted screening of first-degree relatives. Our data suggest that tissue storage and genetic
testing in the setting of suspected heritable thoracic aortic aneurysm and dissection (HTAAD) are un-
derutilized. In this focussed review, we outline the genetic basis of HTAAD and the current guidelines
regarding genetic testing. We present a case series demonstrating both favourable and unfavourable ge-
netic testing practices. We suggest potential improvements to current genetic testing algorithms, such
as increased involvement of medical examiners and emergency department clinicians, to help identify
patients and families suitable for genetic testing. Additionally, we provide a description of the patho-
physiology underlying inheritable aortopathies.
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Introduction

Acute type A aortic dissection is a medical emergency, with a reported mortal-
ity rate of 1-2% per hour if not diagnosed promptly (Mészaros et al, 2000). The
incidence of acute aortic dissection is increasing, most commonly affecting males
over the age of 60 who are often hypertensive (Nienaber and Clough, 2015). How-
ever, approximately one quarter of thoracic aortic aneurysms and dissections have
a genetic basis (Biddinger et al, 1997). In the UK, the National Health Service Ge-
nomic Test Directory provides guidelines to identify those patients who should be
considered for gene testing (NHS, 2025), which are similar to international guide-
line recommendations (Isselbacher et al, 2022; Mazzolai et al, 2024). These guide-
lines suggest that genetic testing is indicated for thoracic aortic aneurysms or dis-
sections in people under 50 years old, people with clinical features of Loeys-Dietz
syndrome or Marfan syndrome (with a systemic Ghent score of at least seven) and
if there is high clinical suspicion for a relevant disease. Testing is also indicated in
cases of thoracic aneurysm or dissection in patients under 60 years of age, if they
have either no classical cardiovascular risk factors, clinical features of aortopathy
or a first degree relative with thoracic aortic aneurysm or dissection (NHS, 2025).

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0984


https://www.magonlinelibrary.com/journal/hmed
https://www.magonlinelibrary.com/journal/hmed
https://www.magonlinelibrary.com/journal/hmed
https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0984

REVIEW

Heritable thoracic aortic aneurysm and dissection (HTAAD) may be syndromic
or non-syndromic. Syndromic HTAAD indicates involvement of multiple bod-
ily systems and the best known of these are the Marfan, Loeys-Dietz and type 4
vascular Ehlers-Danlos syndromes. HTAAD can also be separated into familial,
where several family members are affected, and non-familial (Fletcher et al, 2020).
Table | summarises the genetic abnormalities, pathological mechanisms and de-
scribed aortic syndromes. Of note, phenotypic penetrance is variable within a sin-
gle family, thus adding to the complexity of patient management (Pomianowski
and Elefteriades, 2013).

Non-syndromic patients possess a genetic mutation which predisposes them
to aortic dissection, but other organ systems are normal. Coarctation of the aorta,
Turner’s syndrome and familial and non-familial bicuspid aortic valve (BCAV) dis-
ease also predispose to aortic dissection. The genetic basis of Turner’s syndrome is
known but the precise genetic abnormality in aortic coarctation is not. Pathogenic
and likely pathogenic mutations of the notch receptor 1 gene (NOTCHI) (MIM:
190198) have been reported in 2% of familial BCAV cases (Debiec et al, 2022) but
this gene is not routinely included in the gene panel for HTAAD.

Determining the cause of a dissection is of great importance, particularly if an
inheritable aortopathy is likely (Isselbacher et al, 2022). We formed the impression
that the identification of patients who had had a type A dissection and who were
eligible for gene testing were not being investigated appropriately. As these results
may be of central importance in the management of patients and their first-degree
relatives (FDR), we analysed the use of such testing in patients referred to the tho-
racic aortopathy service. We present three cases which exemplify the variability in
the identification and timing of gene testing following aortic dissection. The aim
of this study is to increase the awareness of non-specialists of the need to consider
the question of causation of aortic dissection and how practical steps can be made
to improve performance.

Current Practice

We undertook a service evaluation of patients admitted to the Leeds Teaching
Hospitals Trust (LTHT), a tertiary referral centre for cardiology and cardiothoracic
surgery, with a confirmed diagnosis of acute type A aortic dissection between 1
January 2015 and 31 December 2022. Patients were identified using a combination
of internal database searches and the Central Cardiac Audit Database (Bridgewater,
2010). In total, 121 patients were identified with a confirmed type A dissection.
The mean age was 62.1 years (SD 15.0, range 20-94), and 81 (66.9%) were male.
On average, women presented at a later age compared to men (67.2 + 16.4 years
vs was 59.6 £ 13.6 years, p = 0.008). Genetic testing practice for each patient
was compared with the NHS Genomic Test Directory Criteria for gene testing for
thoracic aortic disease (NHS, 2025). Of the 56 patients who had confirmed type A
dissection and were under the age of 60 years, only seven patients received genetic
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Table 1. The 37 genes currently implicated in both non-syndromic and syndromic familial thoracic aortic aneurysm and dissection.

Gene(s) Key reference Rated as green entities Inheritance Syndromic or Relevant syndrome
in the Genomics pattern non-syndromic
England Panel
ACTA2 (Guo et al, 2007) Y AD Both Multisystemic smooth muscle
dysfunction
ARIH]I (Tan et al, 2018) N Unknown Mainly -
nonsyndromic
BGN (Meester et al, 2017) Y X-Linked Syndromic Meester-Loeys syndrome
COLIA2/COL3A1/  (Schwarze et al, 2001) Y AD and AR Syndromic EDS
COL5A1/COL5A2
EFEMP?2 (Huang et al, 2010) Y AR Syndromic Cutis laxa
ELN (Callewaert et al, 2011) Y AD Syndromic Cutis laxa
EMILINI (Capuano et al, 2016) N AD Syndromic Connective tissue disease
FBNI (Dietz et al, 1991) Y AD Both MEFS
FBN2 (Putnam et al, 1995) Y AD Syndromic Contractual arachnodactyly
FLNA (Chen et al, 2018) Y X-Linked Syndromic Periventricular nodular heterotopia
dominant and otopalatodigital syndrome
FOXE3 (Kuang et al, 2016) N AD Nonsyndromic -
HCN4 (Vermeer et al, 2016) N AD Nonsyndromic -
LOX (Lee et al, 2016) Y AD Nonsyndromic -
LTBPI/LTBP3 (Quinones-Pérez et al, 2018) N AD/AR Syndromic Musculoskeletal and dental
abnormalities
MAT24 (Guo et al, 2015) N AD Nonsyndromic -
MFAPS5 (Barbier et al, 2014) Y AD Nonsyndromic -
MYHII (Pannu et al, 2007) Y AD Nonsyndromic -
MYLK (Wang et al, 2010) Y AD Nonsyndromic -
NOTCH]I (Koenig et al, 2017) Y AD Nonsyndromic -
PRKGI (Guo et al, 2013) Y AD Nonsyndromic -
ROBO4 (Gould et al, 2019) N AD Nonsyndromic -
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Gene(s) Key reference Rated as green entities Inheritance Syndromic or Relevant syndrome
in the Genomics pattern non-syndromic
England Panel
SK1 (Doyle et al, 2012) Y AR Syndromic Shprintzen-Goldberg syndrome
SLC2A410 (Cheng et al, 2009) Y AR Syndromic Arterial tortuosity syndrome
SMAD2/SMAD3/  (van de Laar et al, 2011) Y AD Both LDS type III/JP and HHT
SMAD4/SMAD6 syndrome
TIMP3/TIMP1 (Corbitt et al, 2018) N X-Linked Syndromic Aortic valve disease
dominant
TGFB2/TGFB3 (Lindsay et al, 2012) Y AD Syndromic LDS type IV/LDS type V
TGFBRI/TGFBR?2 (Gallo et al, 2014) Y AD Both LDS type I/LDS type 11

Legend: Table showing the genes implicated in thoracic aortic aneurysm and dissection as well as the key references. Table adapted from Faggion Vinholo
et al (2019) under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).
Genes: ACTA2, actin alpha 2; ARIH1, ariadne RBR E3 ubiquitin protein ligase; BGN, biglycan; COL1A42, collagen type I alpha 2 chain; COL3A41, collagen
type III alpha 1 chain; COL541, collagen type V alpha 1 chain; COL5A42, collagen type V alpha 2 chain; EFEMP2, EGF containing fibulin extracellular
matrix protein 2; ELN, elastin; EMILINI, elastin microfibril interfacer 1; FBNI, fibrillin 1; FBN2, fibrillin 2; FLNA, filamin A; FOXE3, forkhead box
E3; HCN4, hyperpolarisation activated cyclic nucleotide gated potassium channel 4; LOX, lysyl oxidase; LTBP1, latent transforming growth factor beta
binding protein 1; LTBP3, latent transforming growth factor beta binding protein 3; MAT2A, methionine adenosyltransferase 2A; MFAPS5, microfibril
associated protein 5; MYHI1, myosin heavy chain 11; MYLK, myosin light chain kinase; NOTCH1, notch receptor 1; PRKGI1, protein kinase cGMP-
dependent 1; ROBO4, roundabout guidance receptor 4; SKI, SKI proto-oncogene; SLC2A10, solute carrier family 2 member 10; SMAD2, SMAD family
member 2; SMAD3, SMAD family member 3; SMAD4, SMAD family member 4; SMAD6, SMAD family member 6; TIMP3, TIMP metallopeptidase
inhibitor 3; TIMP1, TIMP metallopeptidase inhibitor 1; TGFB2, transforming growth factor beta 2; TGFB3, transforming growth factor beta 3; TGFBRI,
transforming growth factor beta 1; TGFBR2, transforming growth factor beta 2; SMAD, suppressor of mothers against decapentaplegic.

Abbreviations: AD, autosomal dominant; AR, autosomal recessive; EDS, Ehlers-Danlos syndrome; HHT, hereditary haemorrhagic telangiectasia; JP,
juvenile polyposis; LDS, Loeys-Dietz syndrome; MFS, Marfan syndrome.
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testing, despite 20 qualifying for gene testing based on these criteria. The mean
interval from the date of aortic dissection to review in the dedicated aortopathy
clinic was 13 months (range 0-29).

Case 1 — The Good

A 53-year-old female of previous good health presented to her local hospital
with severe chest pain. A diagnosis of type A aortic dissection was confirmed
by computerised tomography (CT) aortogram (Fig. 1). She was transferred to our
centre and underwent emergency surgery. At operation, her aortic valve was intact
with normal function on perioperative transoesophageal echocardiography, and she
received a 28 mm interposition aortic tube graft.

Prior to discharge, the patient reported a history of aortic dissection affecting
her father and paternal grandfather. After obtaining consent, a blood sample was
taken for gene analysis. The patient was heterozygous for a pathogenic myosin light
chain kinase (MYLK) gene mutation associated with familial thoracic aortic dissec-
tion. MYLK (MIM: 600922) encodes the myosin light chain kinase, which phos-
phorylates the myosin regulatory light chain to allow muscle contraction (Kamm
and Stull, 2001). Most pathogenic mutations are missense MYLK variants that re-
sult in impaired aortic contraction and a reduced ability of the ascending aorta to
withstand vascular wall forces thus culminating in dilatation (Cho et al, 2023). The
patient was informed of the result, and her FDRs were advised to request referral
to their local centre for screening, which included gene testing and echocardiogra-
phy. The timing and investigation of the patient and her family represents optimal
practice and demonstrates that such a result is realisable.

Case 2 — The Bad

A 21-year-old female presented to her local hospital with severe chest pain. A
diagnosis of musculoskeletal pain was made, and she was discharged with analge-
sia for symptom relief but continued to have intermittent chest discomfort. Notably,
she had undergone coil occlusion of a patent ductus arteriosus (PDA) as an infant
and had a history of joint hyperextensibility and recurrent patellar dislocations. Be-
cause of her prior cardiac history, she self-referred to a cardiologist nine months
after her original hospital attendance. An echocardiogram showed features of a
chronic type A dissection (Fig. 2). She was admitted from clinic and underwent
surgery with successful implantation of a 24 mm ascending hemi-arch replacement
and resuspension of her native aortic valve.

Histology of the excised aortic wall showed prominent deficiency of elastin
in the media raising the possibility of an underlying genetic abnormality. Post-
operatively, she was referred to the aortopathy clinic and was seen four months
after her operation. As she fulfilled the criteria for gene testing, a blood sample
was taken at her first clinic attendance. The result became available twenty-two
months after her initial presentation. Analysis showed her to be heterozygous for
a pathogenic mutation in the Actin alpha 2 gene (ACTA2) (MIM: 102620) which is
associated with an increased risk of both PDA and aortic dissection. The ACTA2
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Fig. 1. Case 1 type A acute aortic dissection computed tomography aortogram images. Axial
slices from computed tomography aortogram demonstrating type A acute aortic dissection at the
level of the ascending and descending aorta (A) and the aortic arch (B) as described in Case 1. Blue
arrowheads show the intimal flap separating the true and false lumens. Abbreviations: TL, true
lumen; FL, false lumen.

gene encodes the vascular smooth muscle cell (VSMC) alpha-actin protein, which
is essential for vascular contractility. 4C742 missense variants in the context of
familial HTAAD result in VSMC disarray and deranged responses to physiological
vascular wall forces resulting in aortic dilatation (Guo et al, 2007). Reduced cardiac
endothelial proliferation has also been demonstrated in the setting of pathogenic
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Fig. 2. Different imaging modalities of thoracic aortic pathology in Case 2. (A) Apical three
chamber view of transthoracic echocardiography showing the chronic aortic dissection and dilated
aorta. The white arrow signifies the intimal flap arising from the aortic dissection. (B) shows a
cardiovascular magnetic resonance sagittal view of the enlarged ascending aorta.

ACTA2 mutations (Sebastian et al, 2024). Notably, missense mutations in ACTA2
are the commonest cause of non-syndromic HTAAD accounting for 14% of cases
(Guo et al, 2007).

Following the availability of this result, her parents and sibling underwent gene
testing and echocardiography. As none of them had the mutation it was concluded
that the patient had a de novo mutation, thus obviating the need for ongoing imaging
surveillance in them. However, in retrospect the timing of the screening of the
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FDRs was delayed and could have been improved upon had the proband been gene
tested shortly after the diagnosis of dissection had been made.

Case 3 — The Ugly

A 44-year-old woman was referred to the aortopathy clinic following the sud-
den death of her 37-year-old brother. A post-mortem examination had concluded
that he had died from acute haemopericardium secondary to a type A aortic dissec-
tion. There was no other family history of aneurysmal disease. In clinic, the patient
did not display any evidence of a connective tissue disorder, or a syndrome asso-
ciated with an inheritable aortopathy. Her echocardiogram and electrocardiogram
were normal. Further inquiries with the pathology department where the autopsy
had been conducted revealed that no tissue blocks from the deceased had been saved
and that no other samples from him were available. The deceased first-degree rela-
tives comprised his mother and one brother. They attended for aortopathy screening.
They had no clinical features of a syndromic HTAAD, and their echocardiograms
were normal.

If gene testing in the proband had been performed and a pathogenic mutation as-
sociated with aortic dissection had been identified, then the FDRs could have been
offered testing to determine if they carried the mutation. Because the index patient
died at a young age, his family members have been advised that they should have
long-term aortic surveillance. The lack of gene testing of the deceased’s tissues
has had significant implications for his at-risk family members. A normal result
would have mitigated the need for ongoing surveillance, as demonstrated in Case 2.
Conversely, a positive result would enable the detection of carriers of the mutation
who would continue with surveillance. The lack of gene testing also impacts on
resource utilisation and can result in the development of anxiety and other negative
effects, for example, being perceived as unfavourable for insurance and mortgage
applications (Aatre and Day, 2011).

Pathology and Mechanisms in Aortic Dissection
Development

The inheritable aortopathies relate to abnormalities of connective tissues, vas-
cular smooth muscle cell (VSMC) contraction and cell signalling. Examples of de-
fective smooth muscle contraction causing aortic dissection are described in cases
1 and 2. However, the best known of the genetic aortopathies is Marfan syndrome
which is caused by mutations of the fibrillin-1 (¥BNI) gene located on chromo-
some 15 (Dietz et al, 1991). Fibrillin is a major structural component of microfib-
rils which are found in the extra-cellular matrix (ECM). Microfibrils are found in
areas exposed to repeated stretching forces and therefore play a significant role in
determining the elasticity of the aortic wall. Microfibrils also transduce mechan-
ical forces between VSMC and the ECM, thereby enabling VSMC to respond to
changing forces on the vascular wall (Humphrey et al, 2015). In Marfan syndrome,
FBNI loss-of-function variants result in a deficiency of normal aortic microfibrils,
which therefore impedes the ability of the aorta to sense and respond to mechan-
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ical stress, thus predisposing to dilatation (Du et al, 2021). Other structures with
a high abundance of fibrillin, such as the suspensory ligaments of the lens, bones
and pleura are also affected thus explaining the multi-organ involvement observed
in Marfan syndrome.

Dysregulation of the transforming growth factor 8 (TGF- ) signalling pathway
has been identified as the underlying mechanism in the different types of the Loeys-
Dietz syndrome (LDS). This is summarised in Fig. 3 (Deng et al, 2024). The latent
TGF-B binding proteins (LTBPs) have structural and functional properties in the
ECM and affect the availability of 7GF-B. The binding of a TGF-f protein to its
receptor results in the activation of suppressor of mothers against decapentaplegic
(SMAD) proteins, which enter the cell nucleus to influence transcriptional activity
and consequently cell division and growth (Schmierer and Hill, 2007). The wide
distribution of SMAD proteins in many tissues accounts for the variable clinical
manifestations of LDS. Pathogenic LDS mutations can be in the 7GF-f receptor
genes or downstream mediator genes and transducer genes, such as SMAD genes,
TGF-p ligand genes and inhibitor genes. These LDS loss-of-function mutations
cause a paradoxical increase in TGF-f signalling (Wang et al, 2024; Bertoli-Avella
etal, 2015). This paradox may be because of paracrine and autocrine compensatory
signalling activation (Lindsay et al, 2012). Irrespective of the cause, the upregu-
lated TGF-p signalling predisposes to aortic aneurysm formation, likely due to ex-
tracellular signal-regulated kinase activation by the TGF-8 non-canonical pathway
(Takeda et al, 2018).

Research into the genetics of the monogenic aortopathies has resulted in clearer
understanding of their underlying pathophysiology as reviewed by Ostberg et al
(2020). A striking observation in genetic aortopathies is the location of the aortic
root as the usual site at which structural abnormalities develop (Verstraeten et al,
2017). A study of the embryological origin of the VSMC in a murine model of LDS
provides a possible explanation (MacFarlane et al, 2019). VSMC originating from
the cardiac neural crest exhibited normal or increased SMAD 2/3 phosphorylation
in response to 7GF-f stimulation. Conversely, VSMC derived from the secondary
heart field showed reduced activation of SMAD 2/3 in response to this stimulating
agent. An imbalance in the proportion of these cell types in the aortic root might
explain the phenotypic expression of aneurysmal disease in susceptible individuals.

Genetic Testing for Inheritable Aortopathies

Since fibrillin was first identified as the defective protein in the Marfan syn-
drome (Dietz et al, 1991), over 37 genes have been associated with HTAAD, in
which inheritance occurs in a dominant Mendelian pattern (Faggion Vinholo et al,
2019) (Table 1). In non-syndromic HTAAD, heterozygous pathogenic variants in
single genes are responsible for the disease (Isselbacher et al, 2022). Consequently,
molecular genetic testing for inheritable aortopathies requires that a panel of genes
associated with aortic disease is examined. The current Genomics England Ver-
sion 3 Panel for HTAAD (R125; see https://panelapp.genomicsengland.co.uk/pan

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0984


https://panelapp.genomicsengland.co.uk/panels/700/
https://panelapp.genomicsengland.co.uk/panels/700/
https://doi.org/10.12968/hmed.2024.0984

10

REVIEW

ibrilli Collagen Lysyl Oxidase
Fibrillin COL1A2/COL3A1/

Large latent FBN1/2 COL5A1/COL5A2
- Active Tgf-B
Tgf-B complex oras
@)
Myosin light chain ® g
kinase o
5]
=
- '
ACTA2 m ~
vSMC
Myosin heavy chain Dy g ® (—> \ TAA
MYH11 . &
L)L - o
®® : \ _— _— _— - Lar b ./
® '\./ © Stags

Fig. 3. The molecular mechanisms implicated in thoracic aortic aneurysm development and
progression. Transforming growth factor S (TGF-f) signalling is protective in early thoracic aortic
aneurysm development and deleterious in latter stages. Created in BioRender and reproduced with
permission under a BioRender Academic Publication License. Abbreviations: ECM, extra-cellular
matrix; PKG-1, Protein Kinase G1; PRKG1 protein kinase cGMP-dependent 1; SMAD, suppressor
of mothers against decapentaplegic; TAA, thoracic aortic aneurysm; TGF2/3, transforming growth
factor-beta 2/3; TGFBR1/2 TGFp type 1/2 receptor; VSMC, vascular smooth muscle cell.

els/700/) includes 33 that are included on the current testing panel based on crowd-
sourced expert review of the likely causative genes for a particular phenotype.

It is standard practice for multiple biopsies of the aortic wall to be taken dur-
ing surgery for aortic dissection. Histological analysis can provide insights into
the primary pathological abnormality. Specimen reports often describe myxoid
degeneration of the medial layer of the aorta, but this is non-specific. Other histo-
logical features observed in HTAAD include elastin fragmentation, proliferation of
VSMC but with little inflammation, as demonstrated in Case 2. Revised guidelines
were published which aimed to improve and standardise the pathological changes
observed and which could enhance the detection of more subtle abnormalities as-
sociated with specific aortic diseases (Halushka et al, 2016). The effectiveness of
these guidelines await assessment.

The preferred specimen type for most types of genetic testing is whole blood.
If the level of awareness and the application of the criteria for such testing became
established as part of the provision of care for patients with an acute dissection,
then a sample for storage could be taken pre-operatively or prior to discharge (Case
1). Detailed analysis could be performed later with either the consent of the patient,
or of their family if the patient does not survive. Alternatively, if aortic or splenic
tissue blocks are stored then they can be subjected to genetic analysis.
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For patients who die prior to surgery then there may be no tissue specimens
available for such analysis, as described in Case 3. In the UK, there has been a
significant trend such that the number of invasive Coronial autopsies has declined
in favour of CT-imaging based examinations (Bailey et al, 2021; Thornton, 2016).
A consequence of this change is that the opportunity for storage of aortic or splenic
material for later genetic analysis (under the authority of His Majesty’s Coroner and
with the consent of family members) may be reduced. Therefore, in cases of fatal,
non-operated aortic dissection, although the diagnosis may be made or confirmed
with CT scanning, this methodology is unable to contribute to the determination
of aetiology if used in isolation. In such instances, we advocate that pathways for
relative counselling, consent and tissue collection should be established, similar to
those proposed in the investigation of sudden cardiac death (Sheppard, 2022).

Genetic testing can facilitate recognition of the underlying genetic cause for a
patient’s condition, which may aid directly in informing the patient’s management
and prognosis. It can also provide key information for relatives who may be tested
for a familial mutation and discharged from cardiac screening if appropriate. Un-
derstanding the molecular cause of the condition may also allow the proband or rel-
atives to use this information for reproductive choices and options such as prenatal
testing or preimplantation genetic testing. Fig. 4 summarises the current approach
based on recent European Society of Cardiology guidelines to genetic testing of a
patient with suspected HTAAD with indications as to the time points along the pa-
tient’s journey where we propose that samples for genetic testing could be acquired.
These opportunities include in the emergency department, on the surgical ward and
in the outpatient clinic.

Implications for Practice

Much of the focus in the discussion of acute aortic dissection is on rapid con-
firmation of the diagnosis and proceeding to emergency surgery. However, there
may be less impetus to prompt clinicians to consider the aetiology of patients who
have a type A dissection. The primary characteristics of patients in whom a ge-
netic aetiology is more likely include the occurrence of aortic dissection below the
age of 60 years in a non-hypertensive individual in whom there is no clear cause
evident. Other important factors include the patient having clinical features of a
pre-disposing condition such as the Marfan syndrome, Loeys-Dietz and vascular
Ehlers-Danlos (type 4) syndromes or a family history of aortic dissection or periph-
eral/intracranial aneurysms in a first or second degree relative (Isselbacher et al,
2022).

In our institution, it is now standard practice that the Trust’s Medical Examin-
ers and cardiac surgical teams routinely consider establishing the aetiology of all
type A dissections. These clinicians are ideally placed to systematically identify
the survivors and non-survivors who might qualify for gene testing. This change
confirms that such actions can be made with the collaboration of other clinicians.
If similar systems are used in other hospitals, then this should lead to improving the
reliability of selecting patients for gene testing more widely. Importantly, this pro-
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Patients presenting to General Practice,
Outpatient Clinics, Emergency Departments with Incidental Imaging Detection of TAD
Thoracic Aortic Disease (TAD)
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Fig. 4. Schematic summarising the current European Society of Cardiology guideline-based
approach to genetic testing in patients with suspected familial thoracic aortic aneurysmal dis-
ease or dissection. Our recommendations for improvements to current practice are highlighted in
grey boxes with green dashed borders. The timepoints for our suggested improvements are shown
with dashed arrows. Figure based on Mazzolai et al (2024). Figure created using Microsoft Pow-
erPoint for Microsoft 365 (Version 2501, Microsoft Corporation, Redmond, WA, USA). Abbrevi-
ations: ED, emergency department; TAD, thoracic aortic disease; MEs, medical examiners; HTN,
hypertension.

cess should result in earlier patient and family referral to either the local aortopathy
or clinical genetics services.

Limitations

This manuscript arises from a service evaluation conducted at a single centre,
and our findings may not be generalisable to other institutions. However, the lack
of awareness regarding the need for and consequences of genetic testing are likely
to have broad relevance for clinicians working in secondary care throughout the
UK. Our review provides a basic summary of the genetic basis of aortic aneurysms
and dissections for the non-specialist.

Conclusion

Understanding where the gaps lie in relation to genetic testing is key to improv-
ing the uptake in survivors of type A aortic dissection and their relatives. Current
practice may be a consequence of poor appreciation of the availability and applica-
bility of these genetic diagnostic techniques amongst clinical teams, pathology and
Coronial services. We emphasise the need for all healthcare professionals to ensure
that aortic dissection cases are investigated similarly. The key is the ability to offer,
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where possible, a diagnosis as to the cause of the acute dissection in an individual
patient and to identify the at-risk first-degree relatives at an early stage, with the
intention of improving outcomes for all.

e Several genetic mutations, typically resulting in defective aortic wall func-
tion and structure, have been implicated in HTAAD.

e Genetic testing in the setting of HTAAD facilitates the identification and
surveillance of relatives at risk of aortopathy to try and prevent the med-
ical emergency of acute aortic dissection. However, for genetic testing
to be implemented, blood and tissue samples from the proband must be
appropriately collected.

e There are several opportunities for this sampling during the patient’s jour-
ney, which are currently seldom used by the clinicians involved in their
care.

e  We propose that by raising awareness of these opportunities for sampling,
performance could be significantly improved for the benefit of patients
and their relatives who are at risk of HTAAD.
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