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ABSTRACT 
 

Aortic dissection is a rare occurrent condition involving the body’s main artery, the aorta, and carrying with it high morbidity and mortality. 
It is one of the conditions that fall under the term acute aortic syndromes. Although it is uncommon, it is hard to describe the true number of 
cases as most cases are based on autopsy reports. Therefore, to encounter this catastrophic condition, early diagnosis and immediate 
management are vital for the survival of patients. The goal was to review the literature to enhance the awareness and understanding of 
mesenteric ischemia. We reviewed the literature for aortic dissection; pathophysiology, classification, diagnosis, and options for treatment. 
Articles were selected from the PubMed database, and the studies selected were subjected to a thorough review. Aortic dissection is an 
uncommon condition presenting as severe chest or back pain. Although it is uncommon, it remains a potentially fatal condition that may 
jeopardize a patient’s life. It starts with a tear in the aortic intima, that can propagate on both sides leading eventually to end-organ ischemia 
and death. Early diagnosis and rapid management are the keys to a patient’s survival. 
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INTRODUCTION 
 

Thoracic aortic dissection is a catastrophic consequential 

manifestation of the acute aortic syndrome, leading to high 

morbidity and mortality worldwide. It is a serious condition 

involving the major artery of the body, the aorta. The process of 

this condition takes place when a tear in the innermost layer of 

the thoracic aortic wall, called intima, causes the blood to flow 

amidst the layers of the wall, forcing the layers to split apart 

(Hagan et al., 2000; Al Abusaab et al., 2019; Mohamed et al., 

2019). Although roughly uncommon, it is still deemed a life-

threatening condition that may jeopardize a patient’s life. The 

incidence in the United States is estimated to range from 3-4 

cases per 100,000 per year according to literature (Clouse et al., 

2004; Patel & Arora, 2008). Nevertheless, it is hard to measure 

the true frequency as most estimates are founded on autopsy 

studies. This is because a considerable number of patients pass 

away either before arriving at the hospital or before the 

condition gets identified (Olsson et al., 2006). Autopsy studies 

have shown evidence of aortic dissection to be estimated 

between 1-3% of all autopsies (Clouse et al., 2004). Aortic 

dissection is more frequent in males than females with a ratio of 

2-3:1, and around 75% of dissections occur in people between 

the ages of 40 and 70, with a peak between the ages of 50 and 

65 (Patel & Arora, 2008). 

Interestingly, the incidence is predicted to be increasing over 

time, owing to the advancement of diagnostic imaging and 

screening programs. However, it remains a catastrophic 

condition posing high morbidity and mortality. Therefore, early 

diagnosis and prompt management are vital for the survival of 
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patients (Olsson et al., 2006; Tsai et al., 2006). In this review, we 

discuss the different classifications of aortic dissection, 

pathophysiology, diagnosis, and treatment. 

MATERIALS AND METHODS 

We used the PubMed database for the process of selecting 

relevant articles, and the following keys used in the mesh 

((“Aortic Dissection"[Mesh]) OR (“Pathophysiology"[Mesh] OR 

"Classification"[Mesh] OR "Diagnosis"[Mesh] OR 

"Treatment"[Mesh])). For the inclusion criteria, the articles 

were chosen according to one of the following: Aortic dissection 

or Aortic dissection’s pathophysiology, classification, diagnosis, 

and treatment. Exclusion criteria were all other articles that did 

not meet the criteria because they did not have any results of 

the inclusion criteria in their topic. 

Classification  

The anatomy of the thoracic aorta consists of the ascending 

aorta, transverse aortic arch, and descending thoracic aorta. The 

ascending aorta is further divided into two parts: the aortic root, 

and a tubular part. The transverse aortic arch gives rise to the 

brachiocephalic arteries. The descending thoracic aorta starts 

distal to the left subclavian artery and runs to the diaphragm 

(Dagenais, 2011). The parts that are implicated in the Thoracic 

Aortic Dissection (TAD) are the proximal segments (the 

ascending aorta and transverse aortic arch), the distal segment 

(the descending thoracic aorta), or both segments (Nienaber & 

Eagle, 2003). Knowing the anatomy of the thoracic aorta is very 

important in this condition, as the classification is based on its 

anatomy. TAD can also be classified based on its etiology. 

Anatomic classification 

Two anatomical classifications are commonly in use for TAD: 

the DeBakey system, and the Stanford system, see Figure 1. the 

Stanford system classifies TAD as type A for dissections that 

involve ascending aorta; regardless of the primary intimal tear 

site, and all other dissections are classified as type B. On the 

other hand, the DeBakey system categorizes TAD based on the 

site of primary intimal tear as follows: type 1 originates in the 

ascending aorta and extends to the aortic arch, type 2 originates 

in and is restricted to the ascending aorta, and type 3 arises in 

the descending aorta and extends proximally or distally but not 

beyond the left subclavian artery (Daily, 1970; Nienaber & 

Eagle, 2003; Tsai et al., 2005).  
 

 
Figure 1. Aortic Dissection Anatomical Calssification 

 

Etiological classification 

Traumatic: Thoracic aortic dissection can be caused by a 

physical injury mechanism or might be iatrogenic due to 

instrumentation, such as in catheterization, or dissection 

following aortic repair (Khandheria et al., 1989; Blanchard et al., 

1994; Januzzi et al., 2004). 

Degenerative: Aortic dissection with a degenerative origin has 

not been linked to any recognized genetically induced disorders 

(Clouse et al., 2004). 

Genetical: some syndromes are associated with aortic 

dissection, such as Marfan syndrome, Ehlers-Danlos syndrome, 

Loeys-Dietz syndrome, and Turner syndrome. Moreover, it is 

associated with non-syndromic conditions, such as familial 

TAAD or bicuspid aortic valve (Roberts & Roberts, 1991; 

Ptaszek et al., 2015; Isselbacher et al., 2016; Chen et al., 2020).  

Variants 

Aortic dissection also has numerous variants that fall under the 

term “Acute Aortic Syndromes”. These include aortic intramural 

hematoma, intimal tear without hematoma, and penetrating 

atherosclerotic ulcer (Nienaber et al., 2004; Tsai et al., 2005). 

Pathophysiology 

The originating event for aortic dissection is intimal tear, which 

can be preceded by degenerative process or cystic medial 

necrosis in cases of nontraumatic aortic dissection. When the 

tear occurs, the blood passes through the tear leading to 

separation of the intima from the media and/or adventitia 

enveloping the intima, resulting in the creation of false lumen. 

It's unclear if the first event is a rudimentary rupture of the 

intima with subsequent media dissection or a hemorrhage 

inside the media with later intima rupture (Larson & Edwards, 

1984). 

More than half of all aortic intimal tears start in the ascending 

aorta at the sino-tubular junction and spread throughout the 

rest of the thoracoabdominal aorta. Furthermore, around 20 to 

30 percent of tears begin at the left subclavian artery and spread 

into the descending thoracic and thoracoabdominal aorta 

(Hagan et al., 2000). It is speculated that these two locations are 

common due to shear forces being highest in them (Hirst et al., 

1958; Crawford, 1990). 

The dissection can spread proximally or distally, Involving the 

aortic valve and the pericardial space or branching vessels. 

Many ischemic clinical conditions, such as cardiac tamponade, 

aortic regurgitation, or ischemia of different locations in the 

body, are caused by this propagation (Nienaber & Eagle, 2003). 

Patients with ascending aortic involvement are at high risk of 

aortic rupture. The intimal tear caused by type B dissection can 

whorl into a cleavage plane within the media of the aorta 

together with the posterolateral descending thoracic aorta, 

rendering the celiac, superior mesenteric, and right renal 

arteries in the true lumen and the left renal artery in the false 

lumen (Crawford, 1990). Disparities in dissection anatomy are 

common, highlighting the importance of appropriate axial 

imaging. Furthermore, numerous communications between the 

true and fake lumens may emerge (Nienaber & Eagle, 2003).  

The true lumen collapses to a varying degree and the false 

lumen dilates right after dissection, thus leading to an increase 

in the cross-sectional area of the aorta. Blood pressure, the size 

of the entry tear into the false lumen, the depth of the dissection 

plane inside the media, and the proportion of aortic 

circumference implicated all affect the increase of false lumen 

area. Because the fake lumen's outer wall is thinned, it expands 

to create the wall tension required to withstand aortic pressure. 

The cause of the collapse of the true lumen is the pressure 
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difference between the true and false lumens, which is 

worsened by the intrinsic rebound of the muscle components 

inside the dissection flap (Williams et al., 1997; Nakagawa et al.,  

2021).  

Because the dissection can spread across the thoracoabdominal 

aorta, mal-perfusion of aortic branch arteries may ensue. 

Avascular beds can be mal-perfused in one or more branch 

regions at the same time. "Dynamic obstruction" and "static 

obstruction" are the terms used to describe the processes of 

aortic branch vessels ma-perfusion (Williams et al., 1997; 

Suhartati et al., 2021). Mal-perfusion syndromes are found in 30 

to 45 percent of descending dissections and are linked to an 

increased risk of early death (Cambria et al., 1988; Hagan et al., 

2000; Lauterbach et al., 2001).  

Clinical presentation 

Symptoms and signs 

Acute pain — Pain is the most frequent presenting symptom, 

affecting over 90% of patients, with the majority reporting a 

sudden onset. The pain is described as intense and sharp, 

prompting the patient to seek medical help within minutes to 

hours after the start, and is unlike any agony he or she has ever 

felt. Pain can be present alone or in conjunction with other 

clinical symptoms or signs such as syncope, acute coronary 

syndrome, cerebrovascular accident, or heart failure (Pape et 

al., 2015; Evangelista et al., 2018). Although uncommon, non-

painless dissections have been reported, commonly in patients 

older than 60 years with ascending aortic dissection (Park et al., 

2004).  

While the pain in ascending (type A) dissection is often 

described as anterior chest pain, the pain in descending (type B) 

dissection is more commonly described as being in the back. 

Generally, type A dissection patients experience chest pain 

more frequently than type B, while back pain and abdominal 

pain are experienced more in type B (Hagan et al., 2000; Pape et 

al., 2015). For radiation, the pain can radiate anywhere in the 

thorax and abdomen (Larson & Edwards, 1984; Hagan et al., 

2000; Evangelista et al., 2018). Typical symptoms of aortic 

dissection are substantially less frequent in those over 70 years 

of age and were less probably to have a sudden onset of pain 

than younger patients (Mehta et al., 2002; Evangelista et al., 

2018).  

Pulse deficit — the presence of reduced or absent blood flow to 

peripheral arteries manifests as a pulse deficit, which is 

described as a weak or nonexistent carotid, brachial, or femoral 

pulse caused by an intimal flap or hematoma pressure. In 

patients suffering from an aortic dissection, a significant 

difference (>20 mmHg) in systolic blood pressure may be seen. 

Comparatively, females appear to be less likely to have pulse 

deficit than males, and older patients are less likely to have it 

than younger patients (Mehta et al., 2002; Nienaber et al., 2004). 

Notably, some studies have associated the presence of pulse 

deficit with high mortality. When compared to patients without 

a pulse deficit, those with a pulse deficit had a greater incidence 

of in-hospital adverse events and death (Bossone et al., 2002; 

Nallamothu et al., 2002). 

Valvular murmur — The aortic valve can be involved in aortic 

dissections that spread proximally from the original tear 

(Nienaber & Eagle, 2003). A novel diastolic murmur is a sign 

that comes along with severe chest pain in acute aortic 

regurgitation. It is a diastolic decrescendo murmur that is 

usually associated with wide pulse pressure, hypotension, 

and/or heart failure. Acute aortic valve regurgitation develops 

in up to two-thirds of ascending dissections (Hagan et al., 2000; 

Movsowitz et al., 2000). 

Neurologic deficit — Focal neurologic impairments can occur as 

a result of dissection propagation involving branch arteries 

proximally or distally from the original tear, or as a result of 

mass effects when the expanding aorta compresses adjacent 

tissues (Nienaber et al., 2004). As a consequence, the patient 

may develop stroke, altered consciousness, Horner’s syndrome, 

or acute paraplegia (Hagan et al., 2000; Aktas et al., 2008). 

Hypotension — Individuals with ascending aortic dissection are 

more likely to experience syncope, hypotension, and/or shock 

at first presentation, whilst individuals with descending aortic 

dissection are more likely to have hypertension (Nallamothu et 

al., 2002). Hypotension and shock may be caused by aortic 

rupture or dissection propagation. They can be attributed to 

cardiac tamponade, aortic valve regurgitation, myocardial 

infarction, hemothorax, or hemoperitoneum (Nienaber et al., 

2004). 

Diagnostic plan 

To avoid a missing or delayed diagnosis, it's critical to have a 

high index of suspicion when detecting individuals with acute 

aortic dissection. Acute ascending thoracic aortic dissection, 

which is a cardiac surgical emergency, must be distinguished 

quickly from descending thoracic aortic dissection, which is 

treated medically in hemodynamically stable patients without 

end-organ compromise (Hansen et al., 2007; Chua et al., 2012; 

Huynh et al., 2019; Parvez et al., 2021). Generally, conclusive 

vascular imaging investigations should not be done on a patient 

until they have been stabilized. Recognizing the clinical triad of 

aortic dissection may aid in identifying the condition, which 

includes sudden onset of sharp or tearing thoracic or abdominal 

pain, variation in pulse and/or blood pressure, and mediastinal 

widening evident on chest radiograph (von Kodolitsch et al., 

2000).  

Chest radiograph  

Chest radiographs are routinely acquired to assist in quickly 

distinguishing between the various causes of chest discomfort, 

such as pneumothorax. Widening of the mediastinum or aortic 

silhouette is the most frequent abnormalities detected by chest 

x-ray (Hagan et al., 2000; von Kodolitsch et al., 2004). Widening 

of the aorta contour, calcification, aortic kinking, and 

opacification of the aorticopulmonary window, and hemothorax 

are among other signs that are less specific for dissection but 

have been documented (von Kodolitsch et al., 2004). 

Laboratory tests 

Serum markers for acute aortic dissection are being more often 

used as a diagnostic tool, particularly for distinguishing chest 

pain in individuals with for whom extensive cardiovascular 

imaging would be prohibitively expensive (Suzuki et al., 2009).  

D-dimer: The serum marker D-dimer has been identified as a 

possible marker for acute dissection. D-dimer. Nevertheless, it 

can be increased in a variety of conditions rendering it a 

nonspecific indicator of intravascular coagulation (Suzuki et al., 

2009; Asha & Miers, 2015). With a threshold of 500 ng/mL, D-

dimer appears to be a helpful screening tool for identifying 

patients who do not have acute aortic dissection. A level lower 
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than this one is extremely indicative of the absence of dissection 

(Suzuki et al., 2009). 

Other tests: smooth muscle myosin heavy chain, soluble ST2, 

soluble elastin fragments, C-reactive protein, fibrinogen, and 

fibrillin are among the several experimental tests available 

(Suzuki et al., 1996; Suzuki et al., 2010; Akutsu et al., 2016; 

Wang et al., 2018). 

Diagnostic imaging 

Computed tomographic (CT) angiography, magnetic resonance 

(MR) angiography, and multiplane transesophageal 

echocardiography (TEE) are some of the imaging modalities 

that may be utilized to visualize the dissection. Each has upsides 

and downsides, and one may be more suited as initial imaging 

for certain patients (Kienzl et al., 2012). Due to its broad 

availability, CT is the most usual first choice, particularly in the 

emergency department. The presence of an intimal flap 

separating the false lumen from the true lumen, as well as 

imaging evidence of related abnormalities or complications, are 

used to diagnose aortic dissection (Moon et al., 2011; Sueyoshi 

et al., 2013; Mark et al., 2019).  

Hemodynamically unstable patients — Transesophageal 

echocardiography (TEE) as initial imaging is recommended for 

hemodynamically unstable patients or those with clinical 

characteristics indicative of ascending aortic dissections. It is 

reported to have a high sensitivity and specificity. Moreover, it 

has the advantage of being widely available, and easy to use at 

the bedside (Nienaber et al., 1993; Moore et al., 2002). Imaging-

wise, TEE can reveal tear entry sites, flow or thrombus of the 

fake lumen, implication of the arch or coronary artery, varying 

degrees of valve regurgitation, and pericardial effusions. TEE 

has the drawback of requiring esophageal intubation, which 

typically necessitates procedural sedation, which may have 

unfavorable consequences in hemodynamically unstable 

individuals. Another disadvantage is that to achieve reliable 

findings, TEE necessitates the availability of experienced 

operators (Hartnell et al., 1993). Regardless of these limitations, 

TEE can be very effective in identifying acute dissection and 

pertinent surgical disease in the ascending aorta, and it is thus 

primarily used in this area (Nienaber et al., 1993).  

Hemodynamically stable patients — CT angiography is an 

excellent initial study to perform in patients with suspected 

aortic dissection, who are hemodynamically stable and do not 

have clinical features suggesting ascending aortic involvement, 

particularly in the emergency department setting where other 

studies are limited. The vast majority of patients with suspected 

acute aortic dissection should have dynamic contrast-enhanced 

fine-cut CT scan of the chest and abdomen performed (Nienaber 

et al., 1993). CT angiography is the least operator-dependent 

modality, offers important anatomic correlations for surgical 

and endovascular treatment, and captures data for follow-up 

use. Most significantly, three-dimensional CT scan 

reconstructions imaging can help with treatment planning, and 

axial imaging provides the best chance to discover topographic 

connections between the true and false lumens as well as 

possible aortic branch impairment (LePage et al., 2001). 

Immediate care and treatment 

Patients suspected to have aortic dissection should be quickly 

admitted to the intensive care unit after confirming the 

diagnosis for the sake of pain control with morphine and anti-

impulse medications. Moreover, a toxicology screen should be 

performed for any case that presents with the acute aortic 

syndrome, especially if no other known risk factors exist. 

Toxicology test findings may influence the pharmacological 

drugs used for acute medical treatment (Erbel et al., 2001; Tsai 

et al., 2005). Blood pressure monitoring using arterial access is 

usually required for patients to control changes in blood 

pressure as quickly as possible. Patients who are unstable or do 

not have a patent airway should be intubated. Acute medicinal 

treatments should not obstruct prompt transport to the 

operating room for individuals who require emergency surgery 

(Chan et al., 2014). 

Anti-impulse therapy 

The objective of anti-impulse treatment is to lower the speed at 

which the left ventricular contraction works, therefore lowering 

shear stress and slowing the development of the lesion. The first 

line of therapy is usually a beta-blocker given in the intravenous 

route to keep the heart rate below 60 beats per minute. It also 

aids in reducing the systolic blood pressure to the lowest level 

sustained without impairing mental status or urine production, 

which is usually between 100 and 120 mmHg (Trimarchi et al., 

2010; Di Eusanio et al., 2013). Because of its short half-life and 

ability to titrate the effect, esmolol is chosen in the acute 

situation. Moreover, it is a good choice for patients with 

contraindications to beta-blocker use, such as asthma or heart 

failure. In individuals who cannot tolerate beta-blockers, 

diltiazem or verapamil are alternative options (Tsai et al., 2005). 

Intervention 

Open surgical and endovascular treatment 

The location of the affected aorta and the occurrence of 

complications determine the course of treatment for acute 

aortic syndromes. Type A dissections are often treated with 

early surgery, but type B may often be managed with continuous 

medical treatment. Generally, open surgical methods are used 

to correct type A aortic lesions, but an initial endovascular 

approach is appropriate for most type B aortic lesions, 

providing the patient's anatomy allows for endograft insertion 

(Nienaber & Eagle, 2003; Tsai et al., 2005). Aortic dissection of 

type A is a surgical emergency, and rupture of the dissected 

aorta is relatively uncommon, but it is a serious complication 

with a high death rate unless immediate surgical intervention is 

performed. The occurrence of mal-perfusion in this type is 

linked to a high mortality rate (Geirsson et al., 2007; Di Eusanio 

et al., 2013; Pacini et al., 2013). 

Medical treatment is used to treat the majority of lesions 

associated with acute aortic syndromes affecting the 

descending aorta (type B). Intervention, whether surgical or 

endovascular, is often reserved for patients with severe 

hypertension, obstinate or recurring pain, propagation of 

dissection, aneurysmal enlargement, mal-perfusion resulting in 

organ ischemia, or rupture (Tsai et al., 2005). 

Follow-Up 

For patients who are not receiving the urgent intervention, 

follow-up with clinical examinations and vascular imaging, 

either CT, MR angiography, are done at the interval of 1, 3, 6, and 

12 months. Thereafter, it is conducted in a yearly interval to 

identify mal-perfusions or aneurysm development. Similarly, 
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patients who have had surgery or endovascular repair are 

followed accordingly (Li et al., 2019). 

CONCLUSION  

Aortic dissection is a rare condition that frequently manifests as 

a life-threatening disease with significant chest or back pain and 

severe hemodynamic compromise. The triggering event is a tear 

in the intima of the aorta, leading to the development of severe 

pain. Furthermore, the dissection can propagate in both 

directions, resulting ultimately in end-organ ischemia and 

death. For survival, it's critical to have a proper diagnosis and 

treatment as soon as possible. Options of intervention, either 

open or endovascular procedure, are chosen according to the 

type of dissection in terms of site, patient’s profile, and 

associated complications. 
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