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Introduction

Dissection of ascending aorta, type A aortic dissection 
(TAAD), is a vascular catastrophe that is related to high 
mortality without emergent surgery (1-3). Dissection occurs 
when blood infiltrates between the layers of the aortic wall 
through a tear in the intima, the innermost layer of the 
aorta (1). Blood flow detaches the aortic layers from each 
other along the vessel and forms a false lumen between the 

aortic layers (1). The false lumen is separated from the true 
aortic lumen by intima. Complications of TAAD, such as 
cardiac tamponade, thromboembolic events, and end-organ 
malperfusion due to disrupted blood flow in branching 
vessels, are devastating and potentially lethal (1). The 
emergency surgery aims to secure blood flow in the true 
lumen of the aorta and the branching vessels by replacing 
the diseased aortic section with a prosthesis. 
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Previous research has identified several risk factors for 
TAAD. Likely the most evident predictive risk factors 
identified in previous research have been connective tissue 
disorders, pre-existing aneurysm in ascending aorta, blunt 
trauma on the chest, or iatrogenic dissection (4). However, a 
large proportion of TAAD patients have no such exposures. 
In contrast, a higher burden of cardiovascular risk factors 
and diseases have been found associated with the risk of 
TAAD (4). Nonetheless, the ability to identify the patients 
at high risk for TAAD has been limited and a majority of 
TAAD cases have remained unpredictable thus far. To patch 
this flaw, extensive research during past decades has shed 
a light on the complexity and multidimensionality of the 
underlying pathological process of TAAD. Mechanical, 
biochemical, and histopathological studies have increased 
knowledge on the natural history of aortic disease ultimately 
leading to TAAD. 

This review aims to synthesize the existing knowledge 
on the etiological process leading to TAAD and to clarify 
the relationship between mechanical, biochemical, and 
histopathological processes behind the aortic disease. 

I present the following article in accordance with the 
Narrative Review reporting checklist (available at https://
dx.doi.org/10.21037/jtd-21-829).

Methods

PubMed (National Library of Medicine) database 
was searched for suitable literature. Literature search 
was conducted using terms “aortic dissection”, “aortic 
dilatation” or “aortic aneurysm” combined with terms 

“anatomy”, “physiology”, “histology”, “biochemistry”, 
“biomechanics”, “inflammation”, “risk factors”, “fluid 
dynamics” or “hemodynamics”. Only published articles 
written in English were considered. The most relevant 
articles focusing on anatomy, histopathology, physiology, 
and mechanics of ascending aorta and aortic diseases were 
reviewed. 

Anatomy, physiology, and mechanics of healthy 
ascending aorta

Functional anatomy

The main function of the aorta is mechanical involving the 
dissemination of blood flow to the branching vessels. The 
ascending portion of the aorta, comprising aortic root and 
ascending tubular aorta extending to the brachiocephalic 
trunk, carries the highest stress during the cardiac cycle (5,6). 
A healthy ascending aorta is compliant to the intraluminal 
pressure variation to decrease blood flow impedance (6,7). 
During systole, blood flow from the left cardiac ventricle 
through the aortic valve to ascending aorta increases 
pressure in the aortic lumen. Owing to the histological 
structure of the media layer, the aortic wall distally to 
sinotubular junction is compliant to increased pressure 
leading to distension of aortic wall during systole and 
releasing during diastole when the pressure normalizes (6-8).  
In other words, during systole when the pressure in the 
aortic lumen increases, the kinetic energy of blood flow is 
transformed into potential energy of elastic wall, whereas 
during diastole, potential energy stored in the elastic aortic 
wall transforms into kinetic energy of intraluminal blood 
(Figure 1). Compliance of the wall of ascending aorta 
during the cardiac cycle, the so-called Windkessel effect, 
decreases systolic blood flow impedance and is important 
in protecting smaller arteries from the systolic increase in 
blood pressure as well as in maintaining organ perfusion 
during diastole (6-8). 

With a normal aortic valve and ascending aorta, systolic 
transvalvular blood flow jet through the aortic valve is parallel 
to the ascending aorta with only minor maldistributions in 
stress towards the aortic wall (Figure 2) (9). To enhance the 
blood flow in physiological conditions, the angle between 
the heart and ascending aorta decreases during systole 
straightening the outflow track and facilitating blood flow 
in the aortic lumen whereas, during the diastole, the angle 
increases again recovering to the resting state (10). 

Healthy aorta

Stiff aorta

Systole                       Diastole

Figure 1 Schematic illustration of the Windkessel effect in 
ascending aorta. Systolic increase in intraluminal blood pressure 
causes tension in the compliant ascending aorta wall. In diastole 
when the pressure normalizes, the tension is released maintaining 
blood flow also during diastole. Stiffening of ascending aorta due 
to degenerative process weakens the Windkessel effect leading 
to higher systolic and lower diastolic blood pressure. The arrows 
represent blood flow from the left heart ventricle to ascending 
aorta and the size of the arrow shows the flow speed. 
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Microanatomy and histology

The aortic wall consists of three layers: the innermost layer 
intima, the outermost layer adventitia, and media between 
the two (11). Intima is a thin layer covering the surface of 
the aortic lumen and consists of an endothelial cell layer 
and a basal membrane. The thickest layer media consists of 
smooth muscle cells and connective tissue fibers, especially 
elastin and collagen as well as glycosaminoglycans and 
glycoproteins (11,12). Elasticity and compliance to pulsatile 
blood flow of the aorta are mainly functions of the media 
layer (11). Due to the high elastin and collagen content 
of the media layer of ascending aorta, the thickness of the 
aortic wall is highest in the proximal aorta enabling the 
highest compliance and elasticity in the ascending aorta 
while decreasing distally (11). Adventitia is a fibrous layer 
consisting mostly of collagen and a small blood vessel 
network, vasa vasorum, supplying blood to the outer aortic 
wall (13). In unison with the aortic thickness, the density of 
vasa vasorum is highest in the proximal aorta and decreases 
distally (13,14). Vasa vasorum of ascending aorta originates 
from coronary arteries or brachiocephalic trunk (15). It has 
been previously believed, that vasa vasorum penetrate only 
the outer half of the media layer. However, vasa vasorum 
vessels have been detected also in the innermost quartile of 
the aortic wall although the density of vasculature decreases 
towards the aortic lumen (13,16). Since the systolic increase 
in aortic intraluminal pressure compresses vasa vasorum 
vessels closed, similarly to coronary arteries, the blood flow 
of vasa vasorum of ascending aorta occurs mainly during 

diastole (17). In addition to flow regulation by cardiac cycle, 
vasa of ascending aorta are capable of self-regulating their 
blood flow through mechanoreceptors and chemoreceptors 
reacting to vasoconstrictors and dilatators in blood flow (18). 
They are also neuronally innervated by mostly sympathetic 
nerve fibers (18). 

Histopathology of aortic wall degeneration

Triggers of inflammation in the aortic wall

Extensive research during past decades has shown that 
the chain of events leading to TAAD through aortic wall 
degeneration is a complex phenomenon regulated by several 
molecular, cellular, and mechanical pathways. Inflammation 
in the aortic wall has been shown to play a key role in the 
development of degeneration (12,19). Vascular smooth 
muscle cells (VSMC) in the aortic media layer have been 
proposed to play a decisive role in inducing inflammatory 
cascade as a consequence of mechanical or oxidative stress 
(12,19,20).

Chronic arterial hypertension has consistently been 
found to be associated with an increased risk of TAAD 
(21-23). Hypertensive blood pressure and disturbances in 
intraluminal blood flow in the ascending aorta increase 
direct mechanical stress of VSMC in the aortic media 
provoking a proinflammatory response (20,24,25). In 
addition to the mechanical effect of arterial hypertension on 
VSMC, hypertension has also an indirect activating effect 
on medial degeneration via alteration of vasa vasorum blood 
flow. Increased pressure in the media layer of ascending 
aorta due to hypertensive blood pressure in the aortic 
lumen compresses vasa vasorum in the outer media layer 
compromising the blood flow (18). Since the perfusion of 
vasa vasorum is focused on diastole in the physiological 
state, the vasa perfusion is particularly prone to compromise 
in increased diastolic aortic pressure (15,18). 

On the other hand, perfusion self-regulation of vasa 
vasorum may play a part in the compromised perfusion 
during arterial hypertension. Mechanoreceptors of 
precapillary arterioles sense the increased arterial blood 
pressure and activate contraction of VSMCs of vasa 
vasorum protecting capillaries from harmful effects of 
high pressure (18). Chronic hypertension may lead to 
increased sensitivity of mechanoreceptors and increased 
responsiveness of VSMCs leading to inadequate arteriole 
contraction and thus compromised capillary perfusion (18). 
Altered capillary perfusion in vasa vasorum penetrating the 

A B

Figure 2 In normal aorta (A), the transvalvular blood flow jet 
(arrows) is parallel to the aortic lumen. Conditions affecting 
cardiac outflow track shift the jet direction towards the middle 
section of ascending aorta convexity (B) causing localized excessive 
mechanical stress. 
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media layer increases hypoxic stress of VSMC in the outer 
media layer of ascending aorta (26). 

Further, atherosclerosis of vasa vasorum alters nourishing 
blood flow in the outer aortic wall. Endothelial dysfunction 
leads to luminal obstruction by thickening of the intimal 
layer of vasa vasorum (15). This may lead to decreased blood 
flow through vasa capillaries as well as to compromised 
transvascular diffusion (15). Thus, atherosclerosis may 
predispose the vascularity area of the diseased vessels to 
impaired metabolism and increased hypoxic stress. In 
conjunction with alterations in vasa vasorum blood flow in 
arterial hypertension, atherosclerotic lesions may intensify 
the hypoxia in the aortic media.

Smoking has been shown to intensify the inflammatory 
stimulus within the aortic wall (27). The substances acquired 
by smoking have been shown to stimulate constriction of 
arterial walls via decreased sensitivity to nitric oxide and 
enhance inflammatory response and hypoxic stress in the 
vessel wall (27). In addition, as a response to sympathetic 
nervous activation by nicotine, smoking has been shown 
to increase blood pressure and thus, related effects on the 
aortic wall (28). 

Inflammatory response and media degeneration

Increased oxidative and mechanical stress of VSMC facilitate 
the transformation of VSMC phenotype from contractile 
to synthetic (29). In the synthetic form, as a response 
to increased stress, VSMCs excrete proinflammatory 
chemokines to activate and recruit  inflammatory 
cells, especially macrophages, as well as proteolytic 
enzymes, such as matrix metalloproteases, leading to 
degradation of the extracellular matrix (ECM) (12).  
The subsequent cascade causes elastin fragmentation and 
cleaving of cross-links between the ECM fibers as well as 
attachments of VSMC to ECM structures (12). Excessive 
oxidative stress and detachment from ECM fibers provoke 
an apoptotic stimulus in VSMC (12). Further, fragmented 
ECM components attract inflammatory cells thereby 
activating cell-mediated immunological response (12). 

As a response to the fragmentation of elastin fibers, the 
synthesis of collagen is accelerated to correspond to the 
tension load transferred to collagen fibers from fragmented 
elastin in the aortic wall (6,30,31). However, the protease 
imbalance leads to disturbance in collagen synthesis 
resulting in the formation of uncoiled and irregularly 
arranged collagen network in outer media and adventitia 
with deficient strength and decreased compliance of aortic 

wall (32). Of note, the increased stiffness of the outer aortic 
wall may further impair the vasa vasorum perfusion due 
to obstructing effect by intraluminal aortic blood pressure 
accelerating hypoxemic stress of the media layer. Along 
with alterations in elastin and collagen compositions, the 
inflammation has been shown to be related to a localized 
accumulation of glycosaminoglycans of ECM forming pools 
in the media layer (12). 

Chronic inflammation promotes the production of both 
pro and antiangiogenic agents in the aortic media (33). 
These agents activate the formation of new vasa vasorum 
vessel branches penetrating the media layer from the 
adventitial vasa network (33). However, inappropriately 
regulated angiogenesis results in a formation of anomalous 
neovessels with an incomplete structure characterized by 
defective junctions between endothelial cells, discontinuous 
or even absent basal lamina, and deficient smooth muscle 
cells in the vasa wall (33). Due to the deficits in the wall 
structure, perfusion through vasa capillaries as well as 
transfusion through vasa wall are poorly regulated leading 
to leaky capillaries with increased flow and increased 
extravasation (33,34). In animal models, hyperglycemia has 
been found to inhibit the secretion of proangiogenic agents 
leading to reduced formation of leaky neovessels (35). This 
may be contributed to the reduced risk of aortic dissection 
in patients with diabetes although the causality requires 
further research (36-38).

In a normal aortic wall, the tensile elastin network in 
ECM maintains the interstitial pressure, a resisting force 
against excessive fluid diffusion in the interstitial space 
(39,40). Due to elastic fiber fragmentation, interstitial 
pressure is decreased allowing increased extravasation 
of fluid and plasma proteins to interstitial space (40). 
The resulting edema and swelling of pooled interstitial 
hydrophilic glycosaminoglycans lead to impaired cohesion 
of the outer media layer (34,41). The impaired force 
transmitting properties of degraded elastin and swelled 
glycosaminoglycans predisposes the aortic wall to localized 
unequal distribution of stress load during the cardiac cycle 
(5,34,41). These modifications lead to reductions in the 
aortic wall strength to resist dissecting. 

In connective tissue disorders, the mechanism of 
inflammatory stimulus and aortic degeneration are 
somewhat distinct from the presented. Marfan and Loeys-
Dietz syndromes are characterized by the abnormal 
manifestation of the transforming growth factor-beta 
(TGF-β) signaling pathway, which plays a key role in 
activating inflammatory response (12,19). In normal tissue, 
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TGF-β is bound by fibrillin fibers of ECM and functions in 
tissue remodeling (12,19). In Marfan patients, the structure 
of fibrillin is altered impairing the capability to bind 
TGF-β leading to increased TGF-β concentration in ECM 
(12,19). In Loeys-Dietz syndrome, the gene mutations 
affect the TGF-β receptor leading to dysregulated receptor 
activity (12,19). Either way, increased transcription of 
genes activated by the TGF-β pathway leads to decreased 
proliferation and increased apoptosis of VSMCs and 
increased destruction of normal ECM proteins, and 
increased collagen synthesis (12,19). In Ehlers-Danlos 
syndrome, the mechanism of aortic degeneration differs 
from the TGF-β pathway mediated degeneration. The 
vascular type of Ehlers-Danlos syndrome has been found 
to associate with defective collagen synthesis leading to 
a weakened aortic wall structure and impaired renewal 
capacity (12,19). 

Mechanical stress and hemodynamic 
characteristics of ascending aorta

Altering mechanical properties of the aortic wall

The ascending aorta has been shown to conform to the 
intraluminal hemodynamics throughout life (7,42). However, 
cardiovascular degeneration increases by aging (43-45). 
The cumulative vascular degeneration leads to attenuation 
of aortic conformation of the aortic wall around 60 years 
of age (46-49). Thereafter, the aortic wall becomes more 
susceptible to accelerated degeneration when predisposed to 
excessive mechanical and oxidative stress (46-49). 

Along with the age-related degenerative process, stiffness 
of the aortic wall increases and compliance to changing 
pressure during the cardiac cycle decreases in a gradual 
process, which is probably related to similar mechanisms as 
described earlier in this review (12,19,48,49). In addition, 
increased diastolic aortic pressure in hypertensive patients 
and subsequently increased wall tension reduces the reserve 
of the aorta to respond to the systolic increase in blood 
pressure (50). Decreased aortic wall compliance impairs 
the transforming of the kinetic energy of flowing blood 
into potential energy during systole and vice versa during 
diastole by the elastic wall (8). This leads to increased 
absorbance of energy in the wall and thereby damaging the 
wall structure and accelerated degeneration (24,25). Indeed, 
increased stiffness and reduced responsiveness of the 
aortic wall to systolic increase in blood pressure have been 
reported to be related to accelerated aortic dilatation (8). 

Intraluminal blood flow dynamics

In an ideal condition, the transvalvular blood flow jet from 
the left ventricle is parallel to the lumen of ascending 
aorta with only minimal turbulence (9). However, due 
to anatomical properties of the cardiac outflow tract and 
ascending aorta, the jet direction does not comply with the 
ideality. The intensity and distribution of stress towards the 
aortic wall caused by intraluminal hemodynamics during 
systole are related to aortic shape, the angle between outflow 
tract from the left ventricle to ascending aorta, diameter, 
and shape of aortic orifice, and aortic wall compliance  
(51-57). These factors may alter the speed and direction of 
the transvalvular blood flow jet from the ideality. 

Decreasing compliance of the ascending aorta increases 
the jet speed in the aortic lumen (Figure 2) (56,57). In 
patients with more prominent angulation between the 
cardiac outflow tract and the lumen of ascending aorta, the 
direction of the jet is shifted towards the great curvature 
of ascending aorta causing higher stress in the affected  
region (55). It has been reported that angulation increases 
by age resulting in higher aortic wall stress in the 
aged population (55,58). Likewise, abnormal valvular 
morphology may shift the jet direction towards the aortic 
wall (51,53,59,60). In patients with bicuspid aortic valve 
(BAV), the jet direction has been shown to point towards 
great curvature in the mid-section of ascending aorta 
(51,53). Although the results on which BAV configuration 
is related to the highest wall stress have been contradictory, 
fluid dynamics simulation studies have shown that all BAV 
configurations relate to at least some degree of increased 
wall stress when compared to the tricuspid aortic valve 
(TAV) (51,61). Further, conditions obstructing the aortic 
outflow tract, usually related to aortic stenosis, BAV, or 
aortic coarctation, increase the jet speed increasing shear 
stress in the aortic wall (51,61). As a result of higher 
mechanical stress by distorted blood flow jet, the middle 
section of the ascending aorta convexity is found to be more 
prone to intimal tear than other regions in the ascending 
aorta (62). Lastly, fluid dynamic studies have shown that 
dilatation of ascending aorta increases vortex flow and 
turbulence and subsequently increases wall stress distally to 
the dilated aortic section (63). 

Interaction between aortic wall and aortic blood flow

When compared to intima and adventitia, the structure of 
the media layer involves considerably higher elasticity (5). 
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The media layer serves as an elastic cushion connecting 
the less compliant intima and adventitia layers (5). The 
impedance of pulsatile blood flow causes a longitudinal 
force towards the intima (64). The force is transmitted to 
the adventitia through connective tissue fibers of the media 
layer maintaining the cohesion of the aortic wall (5). Due to 
elastic properties, the media layer has been shown to carry 
the highest burden of the forces directed towards the aortic 
wall caused by intraluminal hemodynamic disturbances 
(5,64). However, as a result of progressed aortic media 
degeneration, involving the fragmentation of elastic 
fibers, VSMC apoptosis, and interstitial edema, the tensile 
strength of media decreases and the ability to maintain 
the cohesion deteriorates, especially in case of insufficient 
healing capacity due to inflammation-related disturbances in 
collagen synthesis. This allows the intima and the adventitia 
layers to move longitudinally more freely in relation to each 
other by the pulsatile blood flow (65). In addition, along 
with the decreased ability of media to transmit the kinetic 
energy of pulsatile blood flow to outer aortic layers, intima 
is exposed to increased stress, which predisposes it to tear 
(30,64,65). On the other hand, mechanical stress exceeding 
the decreased tensile strength of the media predisposes to 
within-media tearing involving a possibility of subsequent 
injury in intramural vasa vasorum vessels and intramural 
hematoma. Further, intramural hematoma has been shown 
to increase the stress on the affected section of the aortic 
wall predisposing to complete TAAD (5). However, there 
has been a disagreement on whether intramural hematoma 
is always a predecessor of actual TAAD or is it only one 
potential initiating factor of TAAD.

Dynamic continuum of aortic disease

During past decades, expanding literature and ongoing 
research have revealed numerous risk factors of TAAD 
involving cardiovascular diseases, connective tissue 
disorders, smoking, congenital and hereditary conditions, 
and pre-existing aortic dilatation along with several others 
(4,66). However, either the utility or predictive power or 
both for most of the risk factors in a population level is low. 
Therefore, the ability of clinicians to identify the patients 
at risk of TAAD has been poor. The risk assessment has 
widely leaned on the assessment of the degree and the rate 
of aortic dilatation, existence of connective tissue disorder, 
and prevalence of aortic diseases among relatives of the 
patient (67). However, in clinical practice, also in patients 
with heritable disorders predisposing to aortic dissection, 

aortic dilatation serves as an unambiguous manifestation of 
the existing aortic disease (68). Since a high proportion, if 
not a majority of the TAAD patients, have had an ascending 
aorta with normal dimensions, identifying patients at risk of 
TAAD remains challenging (69,70). A dilemma still exists 
on why the ascending aorta dilates under excessive stress 
in some and dissects in others. As discussed earlier in this 
review, the degradative mechanisms of aortic wall structures 
and the mechanical forces, to which the wall is predisposed, 
are interrelated and influence one another. Thus, the 
process leading ultimately to TAAD is multifactorial and 
highly dynamic across time. A simplified causal pathway 
model is presented in Figure 3.

Excluding iatrogenic causes and those involving high 
impact blunt thoracic trauma, it is unlikely that TAAD 
occurs in a healthy aorta, yet the dissection requires a 
histopathological aortic process weakening the wall with 
a simultaneous stress stimulus exceeding the strength of 
the aortic wall. It has been shown that in aortic dilatation 
patients with atherosclerosis or aortitis, the aortic wall 
degeneration encompasses extensively the entire ascending 
aorta, whereas in patients without such diseases, the 
degeneration is focused on the aortic section affected 
by excessive mechanical stress-related intraluminal 
hemodynamic disturbances (60). In histological studies 
examining the content of tenascin-C, a protein related to 
vascular remodeling in exposure to mechanical stress, in 
the media layer of patients with aortic dilatation or aortic 
dissection, the highest content was observed in aortic 
dissection patients in the dissected region (71). In specimens 
from patients with chronic aortic dilatation, the tenascin-C 
content in media was considerably lower and distributed 
more homogeneously around aortic media, whereas in 
healthy patients, tenascin-C was absent from the aortic 
specimens (71). Further, several histological studies have 
shown that dissection occurs most commonly in the outer 
third of the media layer in the area vascularized by the 
vasa vasorum network (72,73). In contrast, in patients with 
connective tissue disorder, the dissection is located closer 
to the aortic lumen in the middle third of aortic media (72). 
Furthermore, TAAD patients with BAV have been reported 
to be younger, have less hypertension and more valve 
stenosis than those with TAV (54). These observations may 
suggest that TAAD in BAV patients may be more closely 
related to aortic fluid dynamics while in TAV patients, 
vascular diseases may play a more central part in the 
pathogenesis of TAAD. The expanding body of knowledge 
underlines the etiological multidimensionality involving 
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Figure 3 Causal pathway diagram on the interrelated key processes leading to aortic degeneration and type A aortic dissection (TAAD). The 
factors increasing mechanical stress of the aortic wall are shown in the green boxes and those increasing oxidative stress are shown in the 
blue boxes. The yellow boxes outline the inflammatory response in the aortic wall leading to aortic dissection. 

both mechanical and oxidative stress aspects behind aortic 
degeneration related to TAAD. 

The definitive evidence on the mechanisms determining 
whether the excessive stress on the aortic wall leads to aortic 
dilatation or TAAD is lacking. Nonetheless, based on the 
presented findings from the previous literature, it would 
seem that the pathological process leading from a healthy 
aorta to TAAD is gradual with a highly dynamic aspect 
over time and progressing aortic degeneration. The ability 
of the aorta to conform with the stress under which it is 
exposed derives from an equilibrium of the strength and the 
healing capacity of aortic wall structures and the intensity 
of the stress. This equilibrium is related to the mechanical 

and histological factors discussed earlier in this review. 
Indeed, it has been reported that the thickness of the media 
layer decreases along with the increasing diameter of aorta 
in patients with dissection of the dilated aorta but not in 
patients with dilated aorta but no dissection (70). These 
findings support the gradual nature of equilibrium of the 
strength and remodeling capacity in relation to mechanical 
stress in the aortic wall. 

The continuum from a healthy aorta to a complete 
dissection may be conceptualized in a two-dimensional 
model with three steps of aortic disease (Figure 4). In a 
normal state (A), the strength of the aortic wall exceeds the 
exposing mechanical forces and healing capacity is sufficient 
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to maintain the wall structure. When the stress increases or 
the healing capacity decreases, the ability of the aortic wall to 
maintain the structure impairs (B). In a chronic condition, the 
strength of the aortic wall decreases leading to the inability to 
resist the intraluminal pressure during the constant healing 
process. As a result, the aortic diameter increases leading to 
dilatation. A complete TAAD occurs, when the force against 
the aortic wall exceeds the wall strength leading to rupture 
of the intima and inner media layer leading to infiltration of 
blood flow between the aortic layers and formation of false 
lumen (C). The culmination of aortic disease into TAAD 
may occur via an occasional increase in mechanical stress, 
such as during strong physical exertion, or via a gradual 
failure of wall strength due to chronic inflammation. In the 
latter, the development of complete TAAD is initiated when 
the gradually degraded wall strength is overcome by the 
conventional mechanical stress. 

Summary

In summary, the pathophysiological process leading 

ultimately to aortic dissection is regulated by several 
distinct yet interrelated physical and biochemical factors. 
The risk of TAAD is not a linear but rather a dynamic 
phenomenon. Although some of the risk factors are 
cumulative and progressive, others may vary by time. 
The relativity between the factors influencing aortic wall 
strength and healing capacity and factors influencing 
mechanical stress on the aortic wall should be considered 
in the risk assessment. Accounting for the dynamical 
property of the aortic disease in assessing the need for 
preventive surgical aortic reconstruction may provide a 
wider perspective in identifying patients at risk of TAAD 
and in planning preventive medical therapies, such as those 
against hypertension and hypercholesterolemia. Further, 
knowledge on the pathological process behind TAAD may 
provide insight into potential outcomes after preventive 
surgery as well as into the healing potential of the diseased 
aorta after reconstruction.  Despite the shortcomings of the 
relatively simplified model, the presented concept provides 
a framework in the overall risk assessment of patients with 
aortic disease. Still, much is to be learned from the process 
leading to aortic dissection, especially from early warning 
signs prior to aortic dilatation or other visible consequences 
of the progressed disease. Tools for identifying the patients 
at risk of TAAD are needed in clinical practice. 
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