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Abstract

Acute type A aortic dissection (ATAAD) is a life-threatening condition that requires urgent
surgical intervention. The standard treatment for ATAAD is open surgical repair, which
involves replacement of the ascending aorta and the aortic valve. This review article provides
a comprehensive overview of the surgical techniques, outcomes, postoperative management,
complications, and future directions for the surgical treatment of ATAAD. The article
highlights the importance of prompt diagnosis and intervention, the potential complications
associated with surgical treatment, and the need for continued research and innovation to

improve outcomes for patients with this challenging condition.
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Introduction
“Acute type A aortic dissection (ATAAD)” is a life-threatening condition that requires urgent
surgical intervention to prevent mortality and morbidity (1). Despite improvements in

diagnostic imaging and surgical techniques, the mortality rate for untreated ATAAD remains
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high, with up to 50% of patients dying within 48 hours of onset (2). Therefore, prompt and

appropriate surgical management is crucial for improving patient outcomes.

Surgical treatment for ATAAD has evolved significantly over the past few decades, with
various approaches and techniques developed to improve outcomes and reduce morbidity (3).
However, the optimal surgical strategy for ATAAD remains a topic of debate and ongoing
research (4). This review aims to provide an overview of the current surgical treatment

options for ATAAD and the evidence supporting their use.

Epidemiology and Etiology of ATAAD

The incidence of ATAAD is estimated to be 2.9-3.5 cases per 100,000 person-years, with a
male predominance (5). The etiology of ATAAD is complex and multifactorial, with a
combination of genetic, environmental, and lifestyle factors contributing to the development
of the disease (6).

The likelihood of having ATAAD has been linked to a number of hereditary diseases,
including Loeys-Dietz syndrome, Ehlers-Danlos syndrome, and Marfan syndrome (7).
Environmental factors that are significant risk factors for ATAAD include hypertension,

smoking, and cocaine use (8).

The incidence of ATAAD has been reported to increase with age, with the majority of cases
occurring in individuals over the age of 50 years (9). In addition, there is a higher incidence
of ATAAD in individuals with a history of cardiovascular disease, such as aortic aneurysms

or aortic valve disease (10).

Understanding the epidemiology and etiology of ATAAD is critical for the development of
effective prevention and management strategies for this condition. In this review, we provide
a comprehensive overview of the surgical treatment of ATAAD, with a focus on the latest
advances and techniques used in the management of this complex disease.

Clinical Presentation of ATAAD

A variety of symptoms can be present in ATAAD, a disorder that poses a serious risk to life.
The most typical sign is an abrupt, intense chest discomfort that may extend to the back or
abdomen (11). Syncope, shortness of breath, neurological impairments, and hypotension are

examples of other symptoms (12). The clinical presentation can be highly variable depending
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on the location and extent of the dissection, as well as any associated complications (2). In
some cases, patients may be asymptomatic, and the dissection may be incidentally discovered
on imaging studies performed for other reasons (13). The predominant initial manifestation is
an abrupt and intense thoracic discomfort frequently characterized as a tearing or ripping
sensation. Additional prevalent indications comprise of lumbar discomfort, stomach
discomfort, fainting, breathing difficulties, and impairments in the nervous system. It is
noteworthy that the manifestation of classic symptoms is not universal among patients with
ATAAD, and in certain instances, the clinical presentation may be subtle or atypical. The
diagnosis of ATAAD can be challenging, as the presenting symptoms are often nonspecific
and can mimic other cardiovascular and non-cardiovascular conditions. A high degree of
suspicion is needed, and clinicians should consider the possibility of ATAAD in any patient
with acute chest pain or other suggestive symptoms (6). It is recommended that a
comprehensive clinical assessment be conducted, encompassing an elaborate medical history
and physical examination, electrocardiography, and imaging modalities such as “Computed
Tomography Angiography (CTA)” or “Magnetic Resonance Imaging (MRI)” (5). Early
diagnosis and prompt management are critical in ATAAD, as delayed treatment can result in
significant morbidity and mortality (14). Therefore, any patient suspected of having ATAAD
should be promptly referred to a specialized center capable of providing emergent surgical
intervention (13).

Patients with proximal dissections involving the ascending aorta are at higher risk of
complications such as cardiac tamponade, aortic regurgitation, and aortic rupture, and may
present with more severe symptoms. In contrast, patients with distal dissections involving the
descending aorta may present with more subtle symptoms, such as hypertension, lower

extremity ischemia, or stroke.

The physical examination may present certain observations such as a variation in blood
pressure between the bilateral arms, a murmur indicating aortic regurgitation, deficits in
pulse, or neurological deficits (13). Nonetheless, it should be noted that the lack of
aforementioned discoveries does not preclude the possibility of ATAAD diagnosis. As such,
imaging examinations are imperative in verifying the diagnosis and directing the course of

treatment (6).
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It is imperative to maintain a heightened level of suspicion in order to promptly diagnose and
treat ATAAD, especially in individuals with risk factors such as a history of hypertension,
connective tissue disorders, bicuspid aortic valve, or previous aortic surgery (5). Furthermore,
it should be noted that a familial background of aortic dissection or abrupt cardiac demise

may augment the likelihood of developing this ailment (14).

Diagnosis and Preoperative Assessment

Diagnosis and preoperative assessment of ATAAD are critical steps in guiding the
management and surgical treatment of the condition (15). Clinical suspicion of ATAAD
should prompt immediate diagnostic imaging, such as CTA or “Transesophageal
Echocardiography (TEE)”, which have high sensitivity and specificity for diagnosing the
condition (2,12). Other imaging modalities such as MRI and Aortography may also be useful

in certain cases (7).

Apart from imaging, a thorough preoperative assessment is imperative to determine the most
suitable surgical approach, taking into account the patient's comorbidities, risk factors, and
clinical status (16). This assessment may involve laboratory testing, “Electrocardiography
(ECG)”, and cardiac biomarker measurement to evaluate cardiac function and identify any

associated myocardial damage or complications (17).

Proper diagnosis and preoperative assessment are crucial to guide the surgical management of
ATAAD, and a multidisciplinary approach involving cardiac surgeons, interventional

cardiologists, and imaging specialists is often necessary to optimize patient outcomes (18).

Surgical Options for ATAAD

The customary approach for managing ATAAD is surgical intervention, with the selection of
a specific surgical technique contingent upon the location and scope of the dissection. The
predominant surgical technique involves the substitution of the impacted portion of the aorta
with an artificial conduit, as reported in reference 19. The most appropriate surgical approach
may differ based on the patient's clinical condition, presence of other medical conditions, and

anatomical factors.

The Bentall procedure is a frequently employed surgical technique that entails the

substitution of the aortic root and ascending aorta with a composite graft (20). This particular
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method is frequently favored for individuals who exhibit aortic valve impairment or notable
expansion of the aortic root. The David procedure is a surgical alternative that entails a valve-
sparing aortic root replacement. This procedure is recommended for patients with a normal

aortic valve or mild aortic regurgitation, as per reference (21).

Apart from the conventional surgical procedures, certain cases may require the utilization of
minimally invasive methods like endovascular stent grafting (22). The proposed methodology
entails the insertion of a stent graft within the aorta to reinforce the debilitated wall and
redirect the blood flow from the location of the dissection.

The choice of surgical technique should be made based on careful consideration of the
patient's clinical status, extent of the dissection, and anatomical factors. A multidisciplinary
approach involving cardiac surgeons, interventional cardiologists, and imaging specialists is
often necessary to determine the optimal surgical approach and ensure the best possible
outcome for the patient (23).

Surgical Techniques and Strategies

ATAAD is a medical emergency that requires prompt diagnosis and treatment to prevent
complications and improve patient outcomes. Surgical intervention remains the gold standard
for the management of ATAAD. In this review, we will discuss various surgical techniques

and strategies that can be employed in the management of ATAAD.

One of the most common surgical techniques used in the management of ATAAD is the
Bentall procedure, which involves the replacement of the ascending aorta, aortic valve, and
coronary arteries. According to a study by Harky et al., the Bentall procedure is associated

with good short- and long-term outcomes in the management of ATAAD (24).

Another surgical technique that can be used in the management of ATAAD is the hemiarch
replacement, which involves replacement of the ascending aorta and hemiarch. According to
a retrospective study by Kouchoukos et al., hemiarch replacement is associated with low

mortality and excellent long-term outcomes in the management of ATAAD (25).

In addition to these surgical techniques, there are various strategies that can be employed to
optimize patient outcomes in the management of ATAAD. One such strategy is the use of

hypothermic circulatory arrest, which involves cooling the body to reduce metabolic demand
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during aortic surgery. According to a systematic review by Gutsche et al., hypothermic
circulatory arrest is associated with improved neurological outcomes and reduced mortality in
the management of ATAAD (26).

The surgical intervention remains the gold standard for the management of ATAAD. The
Bentall procedure and hemiarch replacement are two common surgical techniques that can be
employed, while strategies such as hypothermic circulatory arrest can be used to optimize

patient outcomes.

Another surgical technique is the total arch replacement, which involves replacement of the
entire aortic arch. According to a study by Matsuda et al., total arch replacement can be a safe

and effective option for patients with ATAAD involving the aortic arch (27).

Endovascular stent grafting is a minimally invasive alternative to open surgical repair for
ATAAD. According to a meta-analysis by Ji et al., endovascular stent grafting is associated
with lower perioperative mortality and shorter hospital stays compared to open surgical repair
(28).

Finally, medical management can be used for patients who are not candidates for surgical
intervention or who decline surgery. Medical management typically involves controlling
blood pressure and heart rate, as well as pain management and close monitoring of the

patient's condition.

There are several interventions that can be used in the management of ATAAD, including
surgical techniques such as total arch replacement and endovascular stent grafting, as well as
medical management for patients who are not candidates for surgery.

Outcomes of Surgical Treatment

One of the most important outcomes of surgical treatment for ATAAD is mortality.
According to a meta-analysis by Dong et al., the in-hospital mortality rate for surgical
treatment of ATAAD is approximately 13% (29). However, the mortality rate varies

depending on factors such as patient age, comorbidities, and surgical technique.

Another important outcome of surgical treatment for ATAAD is morbidity. Postoperative
complications can include stroke, renal failure, and bleeding, among others. According to a

study by Trimarchi et al., the incidence of postoperative complications after surgical
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treatment for ATAAD ranges from 15% to 50% (30). The type of surgical technique used can
also impact the incidence of postoperative complications.

Long-term outcomes are also important to consider in the evaluation of surgical treatment for
ATAAD. According to a study by Park et al., the 10-year survival rate for patients who
underwent surgical treatment for ATAAD was 60.7% (31). Factors that can impact long-term

outcomes include patient age, comorbidities, and the type of surgical technique used.

The surgical intervention remains the gold standard for the management of ATAAD.
Important outcomes to consider in the evaluation of surgical treatment include mortality,
morbidity, and long-term survival. Factors that can impact these outcomes include patient

characteristics and the type of surgical technique used.

Postoperative Management and Follow-up
Postoperative management and follow-up are crucial components of the overall management
of ATAAD. In this review, we will discuss the postoperative management and follow-up for

patients who have undergone surgical treatment for ATAAD.

After surgical treatment for ATAAD, close monitoring of the patient is necessary to detect
and manage postoperative complications. According to a study by Kariyanna et al.,
postoperative monitoring should include frequent vital sign assessments, monitoring of fluid
balance, and evaluation of organ function (32). Additionally, imaging studies such as
echocardiography and computed tomography may be used to assess the effectiveness of the

surgical intervention and detect any complications.

Blood pressure control is an important aspect of postoperative management for patients who
have undergone surgical treatment for ATAAD. According to a study by Nishida et al., strict
blood pressure control is necessary to prevent further aortic injury and reduce the risk of
postoperative complications (33). Antihypertensive medications may be used to achieve
blood pressure control, and close monitoring of blood pressure is necessary to adjust

medications as needed.

Long-term follow-up is necessary to monitor for late complications and assess the
effectiveness of the surgical intervention. According to a study by Roselli et al., long-term

follow-up should include regular imaging studies and evaluation of aortic function (34).
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Patients with residual dissection or aortic dilation may require additional intervention to

prevent further complications.

The postoperative management and follow-up are important components of the overall
management of ATAAD. Close monitoring for postoperative complications, blood pressure
control, and long-term follow-up are necessary to ensure optimal outcomes for patients who

have undergone surgical treatment.

Complications and Management Strategies
Surgical treatment for ATAAD is a complex procedure that carries the risk of various
complications. In this review, we will discuss the complications associated with surgical

treatment for ATAAD and the management strategies to address them.

One of the most common complications of surgical treatment for ATAAD is bleeding.
According to a study by Svensson et al., the incidence of bleeding after surgical treatment
ranges from 5% to 10% (35). Management strategies for bleeding include prompt diagnosis

and intervention, administration of blood products, and surgical re-exploration if necessary.

Neurological complications are also a significant concern in patients undergoing surgical
treatment for ATAAD. According to a study by Rylski et al., the incidence of stroke after
surgical treatment ranges from 3% to 10% (36). Management strategies for stroke include
prompt diagnosis and treatment with anticoagulants or antiplatelet agents, as well as
management of underlying risk factors such as hypertension and hyperlipidemia.

Other potential complications of surgical treatment for ATAAD include renal failure,
respiratory failure, and infection. Management strategies for these complications may include
optimization of hemodynamics and electrolyte balance, early initiation of renal replacement

therapy if necessary, and administration of antibiotics to treat infection.

In addition to these specific complications, it is important to monitor patients for signs of
postoperative complications such as wound infection, sepsis, and bleeding. Management
strategies for these complications may include surgical intervention, administration of

antibiotics, and supportive measures.

The surgical treatment for ATAAD carries the risk of various complications that require

prompt diagnosis and management to improve patient outcomes. Strategies for managing
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complications include prompt intervention, administration of blood products and antibiotics,
and optimization of hemodynamics and electrolyte balance.

Future Directions and Conclusion
Surgical treatment for ATAAD has made significant strides in recent years, but there is still
room for improvement. In this review, we will discuss some of the future directions for

surgical treatment and offer a conclusion regarding the current state of the field.

One area of future research for surgical treatment of ATAAD is the development of less
invasive techniques. Currently, open surgical repair is the gold standard for treatment, but
less invasive technigques such as endovascular repair are gaining popularity. Studies have
shown promising results for endovascular repair, but more research is needed to determine

the long-term efficacy and safety of these techniques (37).

Another area of future research is the use of biomarkers to identify patients at high risk for
complications. Biomarkers such as troponin and brain natriuretic peptide have shown promise
in predicting outcomes in patients undergoing surgical treatment for ATAAD (38). Further
research is needed to identify additional biomarkers and to determine their clinical utility in

guiding treatment decisions.

In conclusion, surgical treatment for ATAAD has evolved significantly in recent years, but
there is still work to be done. Future research should focus on the development of less
invasive techniques and the use of biomarkers to identify patients at high risk for
complications. With continued research and innovation, we can improve outcomes for

patients with this challenging condition.
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