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ARTICLE INFO ABSTRACT

Keyword : Background: Aorta dissection is characterized by the presence of an intimal tear, which permits the passage of blood through
Aortic Dissection; the tear and into the aorta media. This process leads to the separation of the intimal and the formation of a dissection flap,
Dissection Flap; representing the true lumen and a newly formed false lumens. The incidence of aortic dissection varies between 0.2% and
Total Aortic Arch Replacement. 0.8%. Management of acute aortic standford A aortic dissection primarily involves invasive surgical procedures.

Case presentation: A middle-aged male patient, aged 40, who possesses risk factors including uncontrolled hypertension and
obesity, arrived to the emergency room with symptoms of chest pain. He described the pain as tearing in nature and said that
it radiated towards the abdominal. The examination findings included a blood pressure reading of 255/143, a widened
mediastinum and cardiomegaly observed on the chest X-ray, a slight elevation in Hs-Troponin levels, and the presence of
sinus rhythm with left ventricular hypertrophy. He underwent CT scan, which demonstrated the presence of an aortic
dissection extending from the ascending to descending aorta, with no associated damage to the aortic valve from
echocardiography. He was diagnosed with Standford A DeBakey I Aortic dissection and underwent preference replacement
of the aortic arch and elephant trunk implantation instead of Bentall procedure.

Conclusion: The surgical and perioperative methods employed may differ based on the specific clinical presentation and the
nature of the aortic disease. Because there was no involvement of the aortic valve, we performed total aortic arch replacement
and elephant trunk procedure over the Bentall procedure.

1. Introducti
froduction all deaths happening prior to arrival at a healthcare facility. Historical

records indicate that the prevalence of ATAAD has been shown to range
from 2.5 to 6 occurrences per 100,000 patient years.Approximately two-
thirds of instances involving aortic dissections are observed in males.'?

Acute aortic dissection is a rare and extremely dangerous
condition that affects the aorta, resulting in significant morbidity and
mortality. Acute type A aortic dissection (ATAAD) is commonly
acknowledged as the most lethal variant of dissection,
predominantly impacting the ascending aorta. Aortic dissection is
distinguished by the existence of an intimal tear, which allows blood
to flow past the tear and into the media layer of the aorta. This
phenomenon induces the detachment of the intima layer and the
subsequent creation of a dissection flap, leading to the separation of
the genuine lumen from a recently developed pseudo lumen. Aortic
dissection has been associated with a range of underlying medical
conditions that increase the risk, including genetic disorders,
inflammatory vasculitides, as well as other risks such as pregnancy,
trauma, history of cardiac surgery, stimulant misuse, and infection.!~
3

Aortic dissection presents with a wide range of symptoms,
which are dependent on the underlying pathophysiological disruption.
The primary presentation of an aortic dissection is characterized by the
notable development of severe and sudden pain centered in the thorax,
dorsal region, or abdominal region. Imaging modalities are of paramount
importance in the diagnostic evaluation of aortic diseases, as they
provide valuable information regarding the precise anatomical location,
size, shape, and extent of pathological abnormalities affecting the aorta.
The categorization of aortic dissection management is determined on the
precise anatomical location of the condition. Type A necessitates surgical
intervention, whereas type B, despite its intricate nature, can be
efficiently addressed with pharmacological therapy.®

ATAAD accounts for roughly 58-62% of the total Total Aortic Arch Repl . ical i . h
occurrences of aortic dissections. The case-fatality rate of acute type . otal Aortic Ar ] .ep acement 1s.a surgica .mterventlon that
A aortic dissection ATAAD is reported to be 73%, with over half of entails the complete substitution of the aortic arch, which refers to the
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Figure 1. ECG and chest X-ray at initial presentation. Cardiomegaly and mediastinum enlargement were seen on the CXR. The ST-T wave on the

ECG was non-specific.

curved segment of the aorta extending from the heart.  This
operation is commonly conducted to address various diseases,
including as aneurysms, dissections, and other anomalies affecting
the aorta.* This case report aims to elucidate the decision-making
process for managing cases of aortic dissection.

2. Case Presentation

A middle-aged male, aged 40, who possesses risk factors
including uncontrolled hypertension for a duration exceeding 10
years and obesity classified as class III with a body mass index (BMI)
of 50.8 kg/m2, arrived at the emergency department with symptoms
of abrupt chest pain. The pain was characterized as tearing in nature
and extended to the abdominal region. The patient's physical findings
included a blood pressure reading of 255/143, a widened
mediastinum and cardiomegaly observed on chest X-ray, a small
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elevation in Hs-Troponin levels, and an electrocardiogram
showing sinus rhythm with left ventricular hypertrophy. Based on
the findings obtained from the anamnesis, physical examination,
and supportive examination, medical professionals maintain a
degree of uncertainty regarding the diagnosis of ACS.
Consequently, they proceed to conduct CT scans as a triple rule
out procedure on the aforementioned patient. The CT scans
revealed a series of aortic dissections extending from the
ascending to the descending aorta, with no apparent impact on
the aortic valve from echocardiography. The individual received a
medical diagnosis of Stanford A DeBakey I aortic dissection.
Subsequently, the patient has a surgical intervention involving
open heart surgery, resulting in a successful replacement of the
entire aortic arch and conventional elephant trunk.
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Figure 2. Image A and B (axial view CT scan) depict an intimal flap inside the ascending aorta, causing a division of the lumen into two separate

spaces: the true lumen and the false lumen. The true lumen appears with a more intense coloration. Image C (sagittal view) revealed an intimal

tear located at the arcus aorta, specifically following the left subclavia artery sinistra. Image D (sagittal view CT scan) clearly depicts the intimal

flap at the descending aorta level and the artificial lumen. Image E (coronal view) displays an intimal flap located at the ascending aorta, which

separates the inner space into two sections: a true lumen and a false lumen. However, the aortic root remains unaffected by this condition. These
CT scan results indicate that the patient has a Stanford A DeBakey I aortic dissection.

P

Figure 3. Total arch aortic replacement with elephant trunk procedure to manage patient with aortic dissection standford A DeBakey I
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3. Discussion

Aorta dissection is characterized by the presence of an
intimal tear, which permits the passage of blood through the tear and
into the aorta media. This results in the longitudinal splitting of the
intima, leading to the formation of a dissection flap that separates the
genuine lumen from a newly formed false lumen. The dissection flap
has the potential to propagate either in an antegrade or retrograde
manner, giving rise to several severe consequences that can endanger
the patient's life. These problems encompass acute aortic regurgitation,
myocardial ischemia, cardiac tamponade, acute stroke, and
malperfusion syndromes.® In this case, CT scan showed intimal tears
and false lumen at level aortic ascending and descending without
aortic regurgitation finding from physical examination and
echocardiography.

Establishing the incidence of aortic dissection is difficult as
many patients (18% to 49%) die before the condition is recognized.
Population studies estimate the incidence of acute aortic syndrome to
range from 2.6 to 7.7 cases per 100,000 person- years, with 15 cases
per 100,000 in the middle- aged. Acute aortic dissection has a very
high early mortality, with up to a 1% per hour death rate in the first
hours after acute type A dissection. Type A aortic dissection occurs
most commonly in individuals between 50 and 60 years of age, and
type B dissection at a peak of 60 to 70 years of age. The occurrence of
aortic dissections in men accounts for around two-thirds of cases.* In
accordance with existing epidemiological data, this case occurs in men
with a greater prevalence than women and happened in a younger age
than usual.

The most commonly reported symptom of acute aortic
dissection is chest discomfort. The most characteristic presentation is
the sudden onset of intense chest and/or back pain. The pain
experienced in this context has characteristics such as sharpness,
ripping, tearing, and knife-like sensations, which distinguish it from
other forms of chest pain. Notably, the suddenness with which it
manifests is the most distinctive feature. The chest is the predominant
location of pain, reported by almost 80% of individuals, but back
discomfort and stomach pain are encountered by 40% and 25% of
patients, respectively. The sensation of pain has the potential to
relocate from its initial location to various other areas, tracing the
course of dissection as it progresses along the aorta. In the study
conducted on IRAD, it was noted that 15% of patients diagnosed with
acute Type A AD had migrating pain, while around 20% of patients
with acute Type B AD experienced the same symptom.® in accordance
with existing theory, the clinical presentation of this patient that made
him come to the emergency room was abrupt tearing chest pain
radiating to abdominal.

The use of chest x-ray is customary in individuals who
exhibit symptoms of chest pain. The radiographic features commonly
observed in acute type A aortic dissection (ATAAD) often involve the
enlargement of the mediastinum or aortic knob. Interestingly, it has
been shown that more than 20% of patients diagnosed with AAD do
not exhibit any abnormalities in the mediastinum or aortic contour.
This phenomenon is more prone to manifest in people who have a
dissection involving a nondilated aorta. The observation of a pleural
effusion, which lacked specificity, was notably observed in individuals
with prolonged durations till diagnosis.”

The electrocardiogram (ECG) is a standard diagnostic
procedure that is commonly conducted when individuals exhibit
symptoms of chest pain. The data indicates that 30% of individuals
exhibit aberrant findings when an ECG displays irregularities, which
can be attributed to hypertensive alterations, compromised coronary
ostia, or underlying coronary artery disease. Within the IRAD series, it
was observed that 42% of individuals with ATAAD displayed
nonspecific ST and T-wave alterations on their ECG of patients
exhibited ischemia changes, while evidence of an acute myocardial
infarction was found in 5% of cases. The occurrence of diagnostic
delays can be anticipated when an ECG displays abnormalities, as
doctors frequently prioritize the investigation of coronary illness as a
first diagnosis due to its higher prevalence.”
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Effective imaging plays a crucial role in the diagnosis and
management of this condition due to the high frequency of missed
dissections, unusual presentations, and the potential for time-
dependent morbidity and mortality. In the context of the
Investigational Research and Development (IRAD), the primary
diagnostic modality employed was CT (Computed Tomography) in
around 69% of instances. Echocardiography was utilized in 25% of
cases, MRI was employed in 4% of cases. Aortography, on the other
hand, was utilized in 2% to 3% of cases. The growing utilization of
computed tomography can potentially be attributed to the increased
accessibility and improved scanning speed. CT demonstrates a notable
degree of sensitivity and specificity in the diagnosis of acute aortic
syndromes and traumatic aortic damage. Additionally, CT has the
capability to detect simultaneous coronary involvement, involvement
of all four branch vessels, and the presence of blood in the pericardial
sac (hemopericardium). Furthermore, CT imaging can assist in the
identification of entrance rips in cases of dissection.>’

The patient underwent a surgical procedure involving
comprehensive replacement of the aortic arch, including all three
supra-aortic branches. Aortic valve replacement was not performed
due to the absence of aortic regurgitation from echocardiography as a
consequence of aortic dissection. The preferred therapeutic
intervention for type A aortic dissection is surgical intervention. The
death rate associated with unoperated acute type A aortic dissection is
observed to be 1% per hour. Furthermore, the timing of symptom
onset, diagnosis, and subsequent surgery has a crucial role in
determining patient outcomes. Notably, individuals who undergo
surgery within 8 to 12 hours following diagnosis exhibit the highest
fatality rate. Previous studies have documented the superiority of
surgical interventions compared to conservative treatment, especially
in cases when patients come with unfavorable conditions and/or
significant comorbidities. The study examined a cohort of 936
individuals diagnosed with ATAAD who were registered in the IRAD
database. The analysis focused on patients up to 80 years of age. The
findings revealed that the rate of mortality during hospitalization was
significantly lower among those who underwent surgical intervention
compared to those who received medicinal treatment. The study
observed a decreased in-hospital death rate among octogenarians who
underwent surgery compared to those who received conservative care
(37.9% vs 55.2%).5°

The incidence of aortic arch dissection is observed in over
70% of cases classified as type A dissections, with arch vascular
involvement reported in a range of 28% to 73% of cases. The
procedure of arch replacement is conducted in cases where there is a
significant intimal tear present throughout the arch and its associated
vessels, which cannot be effectively addressed through primary
resection. Additionally, arch replacement is performed when the aortic
arch is either aneurysmal or has experienced a rupture. Furthermore,
if a primary tear in the arch is identified during surgery or if the patient
has heritable aneurysm disease, arch replacement may also be
considered as a treatment option. The utilization of branched graft
procedures is commonly favored in the management of arch vessels
that are affected.’

Drug treatment alone should be the initial approach for
managing dissections limited to the descending aorta. It is advisable
to suggest prompt interventional therapy just for instances involving
problems associated with dissection, such as unyielding discomfort or
hypertension, fast aortic expansion, bleeding or controlled rupture,
and ischemia of distal organs. Therefore, it is imperative to promptly
administer endovascular or surgical intervention to individuals who
exhibit the aforementioned problems. The utilization of endovascular
repair as a substitute for traditional open surgery in the management
of descending aorta has gained considerable popularity due to its
notable reduction in morbidity and mortality rates compared to
conventional surgical interventions.®

The technique of total arch replacement with the elephant
trunk surgery has been devised and has shown encouraging outcomes
in the treatment of DeBakey type I aortic dissection. Nevertheless,
there are numerous issues that might significantly impact the long-



M. Firdaus, et al.

term result, including the continuous perfusion of the distal false
lumen and the adverse remodeling of the distal aorta following the
surgical procedure. The utilization of thoracic endovascular aortic
repair (TEVAR), which is a less invasive method, has demonstrated
notable efficacy in the management of type B aortic dissection
(TBAD) as well as in cases requiring re-intervention subsequent to
the frozen elephant trunk operation. It is believed that open surgery
has the potential to transform type I aortic dissection into TEVAR.
The utilization of a total arch aortic replacement with an elephant
trunk surgery is employed as a therapeutic approach for patients
presenting with Stanford type A aortic dissection DeBakey 1.51°

The endovascular technique can be performed either
concurrently (concomitant) with the initial surgery or at a separate
time (staged, either earlier or later) than the initial open operation.
A randomized controlled trial was conducted across multiple centers,
with a total of 154 patients enrolled. The objective of the study was
to evaluate the impact of early minimally invasive endovascular
repair on distal aortic remodeling and long-term clinical outcomes in
patients who had dominant false lumen and residual tears in the
descending thoracic aorta following total arch replacement and
frozen elephant trunk procedure. In this study, it is recommended
that TEVAR operation be conducted no earlier than 30 days following
the elephant trunk treatment, but no later than 90 days after its
initiation. This timing is intended to facilitate collateral
revascularization of the intercostal arteries and minimize the impact
of the inflexible thick intimal flap on aortic remodeling. The
recommendation for immediate interventional treatment utilizing an
endoprosthesis should be limited to instances when complications
arising from dissection are present. These complications may include
refractory pain or hypertension, fast expansion of the aorta, bleeding
or controlled rupture, as well as distal organ ischemia.'® According to
previous study, we did not perform TEVAR procedure for descending
aorta at acute onset and planned to perform TEVAR procedure next
time because there was no related complication.

4. Conclusion

Type-A aortic dissection (ATAAD) is a cardiovascular
emergency with a significant mortality rate. The utilization of
imaging and diagnostic technologies has significantly influenced the
approach to managing cases with suspected conditions. Acute
surgical intervention is recommended for all patients, with the
exception of individuals who are in a moribund state or have
significant comorbidities. The surgical and perioperative methods
employed may differ based on the specific clinical presentation and
the nature of the aortic disease. This patient performed a total aortic
arch replacement with elephant trunk procedure successfully with is
currently scheduled for a planned thoracic endovascular aortic repair
(TEVAR) treatment to address the descending aorta.
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