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Acute Type A Aortic Dissection Revealing Undiagnosed Marfan Syndrome in a Young Patient: A Case Report
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ABSTRACT 

	Aim & Background:  Acute aortic dissection is a life-threatening cardiovascular emergency characterized by a tear in the aortic intima, allowing blood to enter the medial layer and creating a false lumen. In young patients, underlying connective tissue disorders such as Marfan syndrome are significant risk factors. The diagnosis should be suggested in presence of skeletal, ocular and cardiovascular abnormalities.
Case Description:  
We report the case of a 41-year-old male with a history of spontaneous pneumothorax and retinal detachment, presenting with exertional dyspnea and retrosternal chest pain. Examination found a normal heart rate with an asymmetrical arterial blood pressure , a diastolic murmur in the aortic area and  congestive left heart failure signs. Carotid murmur and abdominal murmur were also found. Femoral pulses were decreased without peripheric hypoperfusion signs. There were no neurological signs. Transthoracic echocardiography revealed a Stanford type A aortic dissection extending from the ascending aorta to the abdominal aorta, accompanied by severe aortic regurgitation and dilated cardiomyopathy with a severe left ventricular dysfunction (ejection fraction of 27%) and elevated left ventricular filling pressures.  Clinical skeletal features and history were suggestive of Marfan syndrome. The patient was initiated on beta-blocker and diuretic therapy and was sent for an emergency surgical repair .

Conclusion :
This case underscores the importance of considering genetic connective tissue disorders in young patients presenting with aortic dissection, facilitating prompt diagnosis and management.
Clinical Significance:  
Early recognition of Marfan syndrome in patients with suggestive clinical features is crucial for timely intervention and improved outcomes in acute aortic dissection.
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1. INTRODUCTION 

The aorta is a conduit that extends from the left ventricle that delivers pulsatile blood distally to organs and tissue beds. 
Acute aortic dissection is a critical cardiovascular condition characterized by a tear in the aortic intima, allowing blood to enter the medial layer and creating a false lumen.This condition is a lethal disease that requires prompt diagnosis and surgical intervention. [1,2] While it predominantly affects older individuals with hypertension, younger patients with connective tissue disorders, notably Marfan syndrome, are also at risk. Marfan syndrome is an autosomal dominant disorder affecting the fibrillin-1 gene, leading to systemic manifestations including cardiovascular, ocular, and skeletal abnormalities.
Early diagnosis, meticulous echocardiographic follow-up and multidisciplinary assessment are essential. [3]



2. case PRESENTATION 

A 41-year-old male, with a history of smoking, presented to the emergency department with a 20-day history of exertional dyspnea and recent onset of retrosternal chest pain, without irradiation . His medical history was notable for a spontaneous pneumothorax , drained 9 years ago and a spontaneous bilateral retinal detachment 19 years ago, treated . No explorations were previously conducted to research the etiology of both the pneumothorax and bilateral retinal detachment history.
On examination, the patient exhibited features suggestive of a connective tissue disorder: tall stature, long limbs (dolichostenomelia), scoliosis, and joint hypermobility. Vital signs revealed a normal heart rhythm of 71 bpm, and an asymmetrical blood pressure of 105/5 cmHg and 123/6 cmHg . Cardiac auscultation detected a diastolic in the aortic area. Pulmonary auscultation found crackling sound in the bases as a congestive heart failure sign. There were no right heart congestive signs. Further examination found a bilateral carotid murmur, an abdominal murmur and a hardly precepted femoral pulses, without peripheric hypoperfusion signs. 
Electrocardiogram showed a sinus rhythm with an electrical left ventricular hypertrophy and secondary repolarization abnormalities.
Urgent transthoracic echocardiography demonstrated a dilated initial aorta with an ascending aorta aneurysm diameter measuring 61mm , with an evidence of the dissection channel confirming a type Stanford A aortic dissection , with a severe aortic regurgitation and a very dilated left ventricle with a telediastolic diameter of 70 mm with severe dysfunction and an ejection fraction of 27% . The evaluation also found high left ventricular filling pressures and an important pulmonary hypertension of 65 mmHg. A dilated right ventricle in dysfunction and a non compliant inferior vena cava. ( Figures 1-3)
 Supra sternal view and abdominal view showed the dissection extending to the abdominal aorta and supra-aortic arteries.
[image: ] 
Figure 1 : Long axis parasternal view showing a dilated aorta in its initial segments : sinus, junction and ascending aorta.
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Figure 2 : Long axis parasternal view showing a type A aortic dissection and a dilated left ventricle and right ventricle .
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Figure 3: Long axis view showing aortic regurgitation
 Heart surgery Team was informed for an urgent management along with an urgent computed tomography angiography that confirmed a Stanford type A aortic dissection extending from the ascending aorta to the abdominal aorta , carotid arteries and iliac arteries. (Figures 4 and 5)
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Figure 4 : Aortic CT scan showing an enlarged aortic aorta with extensive aortic dissection.
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Figure 5 : Aortic CT scan showing the extension of the aortic dissection  from the ascending aorta to the descending aorta
Given the age of patient, the history of spontaneous pneumothorax and  bilateral retinal detachment in the young age, the clinical findings suggestive a connective tissue disorder and imaging findings of aortic aneurysm complicated by a type A aortic dissection , the dilated cardiomyopathy with biventricular dysfunction, the diagnosis of acute type A aortic dissection in the context of suspected Marfan syndrome was made. A beta-blocker therapy was initiated to manage heart rate and reduce aortic wall stress. Diuretics were established to treat the congestive heart failure. No hypertensive drugs were prescribed as the blood pressure remained normal. The patient was sent for an emergency surgical repair, with a poor prognosis.
 

3. discussion

Aortic dissection is a medical emergency with a high mortality rate if not promptly treated. In younger patients, connective tissue disorders like Marfan syndrome are significant predisposing factors due to the structural weakness of the aortic wall. 
Marfan syndrome affects the fibrillin-1 gene, leading to systemic manifestations that increase the risk of aortic aneurysm and dissection. Limited life expectancy among affected individuals was primarily attributable to fatal aortic dissection. [4]
A study showed that younger patients had a dissection involving the supra-aortic vessels significantly more often than older patients and dissection extended significantly further downstream of the aorta. Younger patients showed significantly higher incidences of end-organ malperfusion correlating with dissection extension. [5]

The patient's history of spontaneous pneumothorax and retinal detachment, along with skeletal features, raised suspicion for Marfan syndrome. The diagnosis of Marfan syndrome is clinical, based on the revised Ghent criteria, which incorporate systemic features and family history. Genetic testing can provide confirmation but was not available in this case .[6]
Management of type A aortic dissection involves emergency surgical intervention to prevent complications such as cardiac tamponade, aortic rupture, and death. [7] Postoperative medical therapy, including beta-blockers, is essential to control blood pressure and reduce the risk of further aortic complications.[8]

In the past 30 years, research efforts have not only identified the genetic locus responsible but have begun to elucidate the molecular pathogenesis underlying this disorder, allowing for the development of seemingly rational therapeutic strategies for treating affected individuals. In spite of these advancements, the cardiovascular complications including mitral valve prolapse, aortic insufficiency, dilatation of the aortic root, and aortic dissection still remain as the most life-threatening clinical manifestations. [9

Studies are in progress to further refine the timing of thoracic aortic aneurysm repair to prevent dissection. Functional imaging to understand the pathophysiological process in the aortic wall and four-dimensional imaging to assess the flow patterns and wall stress are currently being pursued. Biomarkers, such as vertebral artery tortuosity and the presence of branch aneurysms. [10,11]

The management of patients with aortic dissection remains complex, at times controversial, and is continuously evolving with the innovation of operative and endovascular techniques and devices.[12]




4. Conclusion

This case report highlights the importance of considering connective tissue disorders like Marfan syndrome in young patients presenting with aortic dissection. Early recognition and prompt surgical intervention are critical for improving patient outcomes. Clinicians should maintain a high index of suspicion for Marfan syndrome in patients with suggestive clinical features to facilitate timely diagnosis and management. Although the research progress the mortality remains important in type A aortic dissection and the prognosis is even more serious in extending aortic Stanford type A aortic dissection with Marfan disease. Genetic testing and family screening are indicated  to search for an unknown Marfan disease in the relatives. Aortic dissection is a rare but a life-threatening condition, a close follow-up is necessary even after treatment.


5. CLINICAL SIGNIFICANCE

Recognizing the signs of Marfan syndrome in patients can lead to earlier diagnosis of this connective tissue pathology, and can prevent the aortic dissection , by close echocardiographic screening researching a dilated aorta , an aneurysm or other cardiac manifestations of the disease. Also, the presence of suggestive connective tissue disorder signs is a warning to think about an aortic dissection as an the main etiology of chest pain. Urgent transthoracic echocardiography can confirm the diagnosis and indicates urgently an appropriate surgical intervention, and implementation of medical therapy to stabilize blood pressure, heart rate and prevent future cardiovascular events.



6. Declarations

Ethics Approval and Consent to Participate:  Not applicable.

Patient Consent for Publication: 
 Written informed consent was obtained from the patient for publication of this case report and accompanying images.
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