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Aortic dissection: An Updated Review of Pathogenesis, Diagnosis
and Management
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ABSTRACT

BACKGROUND & OBJECTIVE: Aortic dissection is a cardiovascular emergency requiring urgent attention and is
associated with severe complications and an increased risk of death. Early diagnosis and timely management are
critical for improving patient outcomes. This review aims to summarise the current understanding of the pathogenesis,
classification, diagnosis, and management of aortic dissection.

Methodology: Relevant English-language studies available up to 2025 were identified through searches of PubMed,
Google Scholar, and ScienceDirect. Keywords included “aortic dissection,” “pathophysiology,” “classification,”
“diagnosis,” and “management.” Peer-reviewed articles, clinical studies, and guideline papers published in English
were included. Data were extracted and synthesised qualitatively.

Results: Aortic dissection occurs when a tear in the intimal layer allows blood to form a false lumen. Important risk
factors include hypertension and connective tissue disorders. The Stanford classification remains the standard for
guiding management choices. Diagnosis is primarily based on imaging, especially computed tomography angiography,
with biomarkers such as D-dimer providing supportive information. Stanford Type A dissections require immediate
surgical intervention, while Stanford Type B dissections are usually managed medically or with endovascular
techniques.

Conclusion: Aortic dissection is a complex condition and demands swift identification and collaborative management.
While advancements in imaging modalities, biomarker discovery, and endovascular interventions have enhanced
diagnostic precision and patient prognoses, further investigation is essential to refine therapeutic approaches.

KEY WORDS: Aortic Dissection; Stanford Classification; D-Dimer; Diagnosis; Computed Tomography Angiography

How to cite: Nasiri Z, Khalid S. Aortic Dissection: An Updated Review of Pathogenesis, Diagnosis and Management. J Allam Igbal Med Coll. 2026; 24(2):
63-68

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Aortic dissection (AD) occurs when blood enters the

contribute to late diagnosis and poor prognosis.” Early
detection by means of a high index of suspicion and

aortic media through an intimal defect, leading to
formation of a false lumen.! This process can impair organ
perfusion or lead to aortic rupture and sudden death. AD
is classified by its anatomical extent rather than just the
location of the initial tear, a distinction that is fundamental
to its management.? Although relatively rare, with an
incidence of around 3 cases in 100,000 people per year, yet
it carries a high risk of complications and early death.?

Two main systems are the DeBakey
classification, based on the site of origin, and the Stanford
classification, based on ascending aortic involvement.*
Stanford Type A dissections represent almost two-thirds
of cases and are associated with poorer results.’ This
disease mainly affects the elderly (average age 60-65
years). It is more common in men, with a ratio of
approximately 2:1 between men and women.*¢ Women
tend to present later and with atypical features, which
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appropriate imaging is essential to improve the outcome.
This review summarises current knowledge on the
pathogenesis of AD, risk factors, diagnosis and treatment,
and the progress made to date.'s

Pathogenesis:

The aortic wall consists of three layers: the
intima, media, and adventitia.” AD usually starts with an
intimal tear, which allows blood to enter the media and
form a false lumen, which can travel along the length of
the vessel.'® Medial degeneration is a key factor in this
mechanical failure, characterised by elastin breakdown,
loss of smooth muscle cells, and disruption of collagen
architecture.” This progressive weakening of the aortic
wall reduces its ability to withstand normal physical
stress. Moreover, proteins like fibrillin are essential for
maintaining wall integrity, and genetic mutations in
pathways like TGF-{3 signalling can worsen the instability
of the extracellular matrix.® The progression of the disease
is influenced by both mechanical stress and biological
processes. Inflammatory activity, particularly
macrophage infiltration and the release of
proinflammatory cytokines, further compromises the
integrity of the aortic media.?’® Hypertension intensifies
these mechanisms through increased mechanical stress,
consequently accelerating disease progression.3¢10
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Stanford Type A vs Type B aortic dissection:

Clinical management of AD is mainly guided by
the Stanford classification system, which is preferred over
the DeBakey method for its usefullness in immediate
decision making.""* The basic distinction lies in whether
the ascending aorta is affected: Type A involves the
ascending segment (proximal to the brachiocephalic
artery), while Type B is restricted to the descending aorta
(distal to the left subclavian artery's origin). If a tear starts
distal to the subclavian artery but extends back into the
ascending aorta, it is classified as Type A.8 This distinction
is important for triage, since Type A dissections often
require urgent surgical intervention, In contrast, patients
with Type B dissections who have no complications are
usually treated medically.'! The DeBakey classification
provides a more precise anatomical breakdown and
categorizes aortic dissection according to its origin and
extent: in Type I, the intimal tear originates in the
ascending aorta and propagates distally, Type II remains
limited to the ascending segment, whereas Type III
involves only the descending portion of the aorta.!
DeBakey Types I and II fall under Stanford Type A, while
Type III falls under Stanford Type B.1* Type B dissections
are further subdivided into complicated and
uncomplicated categories. Complicated cases,
characterised by malperfusion, persistent pain,
uncontrolled hypertension, or rupture, often require
urgent endovascular or surgical treatment, whereas
uncomplicated cases are managed conservatively.'?

Following current European guidelines, AD is
staged chronologically: the acute phase covers the first 14
days, the subacute phase spans from 15 to 90 days, and the
condition is considered chronic once it persists beyond the
90-day mark.210

Risk factors and predispositions:

While hypertension remains the most prevalent
risk factor for AD, the condition is also frequently
observed in aging populations and males. Additional
contributors to aortic fragility include various connective
tissue diseases, traumatic events, and the use of
sympathomimetic stimulants.”*5 The most critical
modifiable factor is hypertension, which increases
mechanical stress and accelerates medial degeneration.'”
Heritable connective tissue disorders, such as Marfan
syndrome, Ehlers-Danlos syndrome, and Loeys-Dietz
syndrome, are strongly correlated with AD.1%13

Marfan syndrome (FBN1 mutation) results in
cystic medial degeneration, whereas Loeys-Dietz
syndrome (TGFBR mutations) is characterised by an
aggressive disease course even at smaller aortic
diameters.® Vascular Ehlers-Danlos syndrome (COL3A1
mutation) leads to profound vascular instability and
increased rupture risk.’® Congenital conditions, including
bicuspid aortic valve disease and Turner syndrome,
further increase susceptibility.’® Inflammatory disorders,
such as giant cell arteritis, contribute to wall failure
through immune-mediated damage.” Finally, a family

history of thoracic aneurysm represents a non-syndromic
genetic predisposition affecting smooth muscle
function.

Clinical presentation:

The presentation of AD is notoriously varied,
necessitating a high index of clinical suspicion (Table I).
Most patients experience abrupt, severe thoracic or dorsal
pain, although presentations vary widely across
individuals.”"® Clinicians must differentiate AD from
aortic mimics, such as acute myocardial infarction,
pulmonary embolism, and tension pneumothorax, as the
misadministration of thrombolytic therapy for a
misdiagnosed coronary event can be fatal.”?® Physical
findings, such as pulse deficits or blood pressure
differentials between the arms, support suspicion but are
not consistently present.#1! While chest X-rays may reveal
indirect findings like a widened mediastinum, they lack
sufficient diagnostic precision to rule out the condition.!
Initial management prioritises rapid blood pressure and
heart rate control while awaiting definitive confirmation
viaimaging.111215-17

AD biomarkers:

Biomarkers are an adjunct for early risk
stratification, though imaging remains the gold
standard.”’> The most utilised is D-dimer; it is highly
effective in ruling out AD in low-risk patients but has
limited specificity.’®'® Cardiac troponins, interleukin-6,
and C-reactive protein may be elevated but lack
specificity.2’®> Emerging biomarkers, such as matrix
metalloproteinases and smooth muscle myosin heavy
chain, show potential but are not yet established in routine
practice.??19

Diagnosis guidelines:

The AHA/ACC and ESC provide structured
protocols for diagnosis, including the Aortic Dissection
Detection Risk Score (ADD-RS) (Figure 1).20 This tool
stratifies patients based on high-risk predispositions and
pain characteristics; a score >1 indicates high risk
requiring immediate definitive imaging, whereas in low-
risk patients (ADD-RS <1), a negative D-dimer may be
used for exclusion.1820

Computed tomography angiography (CTA) is
considered the first-line imaging modality in emergency
settings due to its rapid acquisition and 98-100%
accuracy.??! ECG-gated CTA further improves precision
by reducing motion artefacts in the ascending aorta.?! For
unstable patients, transoesophageal echocardiography
(TEE) serves as arapid bedside tool to visualise entry tears
and pericardial effusion.’®?2 Magnetic resonance imaging
(MRI) offers excellent anatomical and functional
assessment but is typically reserved for stable patients due
to logistical challenges in acute monitoring.?2°
Transthoracic echocardiography (TTE), though less
sensitive for the descending aorta, remains a valuable
screening tool for proximal involvement and valve
assessment.?
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Recent ESC / STS Guidelines for Aortic Dissection

® |V beta-blocker first

* Pain control

® Target SBP 100-120 mmHg
® Target HR 60-80 bpm

* Add vasodilator if needed
after beta-blockade

<

e Severe chest/back pain

® Pulse deficit / syncope /
neurologic signs

® Urgent evaluation
required

Rapid comparison infographic

o Suspect Acute Aortic Syndrome 9 Immediate Stabilization 0 Urgent Imaging

e CTA aorta=
first-line in
most patients

e TEE or MRI
when appropriate

® Classify: Type A
vs Type B, and
assess
malperfusion

vy

o Management Pathway

Aortic Dissection
Confirmed

TYPEB

(descending aorta only)

TYPE A

(ascending aorta involved)

Complicated?

Rupture

Malperfusion
Persistent/recurrent pain
Uncontrolled hypertension
Rapid expansion

Emergency surgery

vl

® (Cardiac surgical emergency

@ Do not delay definitive
treatment

b

Complicated Type B

[ Uncomplicated Type B ]

Optimal medical therapy
+ close surveillance

TEVAR first-line
when anatomy

is suitable

ESC 2024 and

STS / EACTS / AATS:
Key Points in Common

Rapid diagnosis and o X
treatment save lives = @

Strict blood pressure
and heart rate control

Type A = surgery

Uncomplicated
Type B = medical
therapy first

® 00 O ©

Complicated Type B =
endovascular repair
preferred when
feasible

Other Acute Aortic Syndromes

Intramural hematoma and
penetrating aortic ulcer

"I Snsius I EVAE are managed similarly by
V== only in selected : : b
V- high-risk patients in i 7| Open or hybrid location and complication
v-o v |' A" repair if required status: Type A usually
SRS p— surgical; complicated
Type B often
o endovascular.
_
i@ R\
Follow-Up

® ©

Lifelong imaging Control
surveillance blood pressure

G

Monitor aortic diameter
and false lumen changes

g

Special consideration
in connective tissue
disorders

Based on recent ESC 2024 and STS/EACTS/STS-AATS guidance ¢ Educational infographic

Figure 1: The STS/AATS clinical practice guidelines on the management of type B aortic dissection.”
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Table I: Clinical features and diagnostic significance in aortic dissection.

Clinical Feature

Clinical Significance

Description

Chest pain

Most common symptom

Sudden, severe, tearing chest pain

Back pain

Common in Stanford Type B

Pain radiating to interscapular region

Pulse deficit

Suggests branch vessel involvement

Reduced/absent pulses

Blood pressure difference

Suggests vascular compromise

Inter-arm BP discrepancy

Syncope

Indicates severe disease

May suggest tamponade or rupture

Neurological deficits

Indicates malperfusion

Stroke or spinal cord ischemia

Hypotension/shock Poor prognostic sign Suggests rupture or tamponade
Presence of a visible intimal flap separating the
. Confirms diagnosis and guides v P S€p 8
Imaging findings true and false lumens; may show entry/re-entry

intervention

tears or branch vessel involvement.

Treatment guidelines:

The management of acute AD requires
immediate haemodynamic stabilisation followed by
definitive surgical or endovascular intervention. Initial
therapy is directed at the rapid reduction of systolic
blood pressure (target 100-120 mmHg) and heart rate
control to minimise shear stress on the aortic wall.
Intravenous labetalol or esmolol are the preferred first-
line agents due to their anti-impulse effects, reducing the
dP/dt (the rate of rise in ventricular pressure), which is
the mechanical force driving the dissection, to prevent
further propagation of the intimal tear.2310

Acute Stanford Type A aortic dissection is a
surgical emergency necessitating the immediate
replacement of the ascending aorta.?*?»> In modern
practice, advanced approaches such as the Frozen
Elephant Trunk (FET) technique have gained
prominence for complex cases involving the aortic arch,
allowing for a single-stage repair of the arch and
proximal descending aorta.®?¢ In specialised centres,
survival rates for Stanford Type A repair have reached
85-90%.% In contrast, uncomplicated Stanford Type BAD
is primarily managed with intensive medical therapy.®1?
Complicated Stanford Type B cases require thoracic
endovascular aortic repair (TEVAR).1026 Recent
guidelines emphasise the role of multidisciplinary aortic
care teams and an increasing reliance on endovascular
techniques.’ Lifelong imaging surveillance is mandatory
for all survivors due to the persistent risk of late
complications.1026

Suspected Aortic Dissection
(Chestback pain, syncope)

Pre-test Risk Assessment
(ADD-RS)

ADD-RS 0-1 ADD-RS 22
(Low-intermediate Risk) High Riskiunstable

NO

Stanford Type A

YES

Rule Out AD

Aartic Dissaclion Confirmed

v

Stanford Type B

Complicated Uncomplicated

v

Immediate Surgical
Repair (& roovarch)

Figure 2: Diagnostic and management algorithm for
suspected aortic dissection. Patients presenting with
symptoms suggestive of aortic dissection undergo pre-
test risk stratification using the Aortic Dissection

Madical Tx
Strict BPHR
control &
surveillance

J Allam Igbal Med Coll Vol. 24 No. 02 https://jaimc.org/ | 66




Zain Nasiri et al

Detection Risk Score (ADD-RS). Low-to-intermediate-risk
patients (ADD-RS 0-1) undergo D-dimer testing, while
high-risk or unstable patients (ADD-RS >2) proceed
directly to definitive imaging. Confirmed dissections are
subsequently classified according to the Stanford system,
guiding management toward urgent surgical repair for
Type A dissections and either thoracic endovascular aortic
repair (TEVAR) or optimal medical therapy for Type B
dissections depending on the presence of complications.

CONCLUSION

AD remains a life-threatening cardiovascular
emergency requiring rapid diagnosis and coordinated
multidisciplinary management. Advances in imaging
techniques, particularly computed tomography
angiography, alongside the integration of clinical risk
scores and biomarkers, have significantly improved the
early detection and management of the disease. Current
guidelines emphasise early risk stratification, aggressive
haemodynamic control, and timely intervention based on
the anatomical type and clinical complexity.

While open surgical repair remains the
cornerstone for Stanford Type A dissections, there is a
clear shift toward less invasive endovascular approaches
for Stanford Type B cases. Patient outcomes have been
further enhanced by the increasing role of specialised
aortic centres and multidisciplinary aortic care teams.
Despite these advances, challenges remain in optimising
early diagnosis, improving risk prediction, and
establishing the routine clinical utility of biomarkers for
personalised treatment. Future research should focus on
genetic profiling, targeted molecular therapies, and long-
term longitudinal data to further refine treatment
strategies. Continued emphasis on early diagnosis,
stringent risk factor control, and adherence to evidence-
based guidelines will be crucial in reducing the high
morbidity and mortality associated with this disease.
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