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Abstract 

An aortic aneurysm is known as a bulging or dilatation of the aorta for more than one and half of its normal 
diameter result in making the wall of the aorta thinner and at the risk of dissection or rupture. For a long time 
ago surgeons have worked hard to find the best surgical technique to treat this pathology. Open surgery with 
the replacement of the aneurysmatic segment by a synthetic graft is still the standard surgical treatment 
method.  

In the past, some surgeons tried patching the aneurysmatic segment with synthetic patches. This technique 
was not accepted by many surgeons. In our cardiovascular surgical center, we perform linear plication and 

external wrapping (LPEW) surgical technique for more than ten years in well-selected patients whose aortic 
aneurysm diameter is less than 6 cm with normal aortic root and who has not any connective tissue disease, 
dissection, or rupture. Our results are satisfying with low morbidity and mortality.  

Keywords: Ascending aortic aneurysm, aortic dissection, linear plication and external wrapping, dacron 

graft replacement, aortic dissection, revision. 

Introduction:  

Ascending aortic aneurysm is one of the aortic pathologies that carries 
high mortality and morbidity mainly when the aneurysmatic aorta has 
dissection or rupture. Open surgical treatment can be achieved by 
replacement as well as it is done worldwide or by other alternative 
surgical methods [. In our center, we have good experience in managing 
such cases in well-selected patients by linear plication and external 
wrapping (LPEW). Here, we will describe this surgical technique [1]. 

Technique Description 

After all pre-operation preparations have been completed the patient is 
taken to the operation room and the operation is started under general 
anesthesia. If the patient has concomitant another heart disease such as 
coronary artery disease or valvular disease, those pathologies are treated 

first with coronary artery bypass grafting or valvular repair or 
replacement. Cross clamp released from the ascending aorta and LPEW 
started on beating heart. Firstly, the ascending aorta is well liberated from 
the surrounding tissues. 

A 30-32 mm Dacron graft with suitable length is prepared by cutting it 
longitudinally after bringing it into a trapezoid shape (Figure 1). Then the 
graft is passed under the aorta to let its short curvature sit on the upper 
border of the aorta. A long side vascular clamp is applied longitudinally 
at the right anterolateral side of the ascending aorta starting from above 
sinüs Valsalva to the beginning of the innominate artery and giving an 
acceptable diameter size to the remaining aorta. The two edges of the graft 
are sewn underneath the straight clamp through the plicated zone in ‘U’ 

shape suturing style by using 4/0 polypropylene sutures [2]. A straight 
clamp is released (Figure 2). 
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Figure 1: a) Dacron graft is prepared by cutting the two edges oblique to give it a trapezoid shape.  b) Then it is cut longitudinally from its long 
curvature. 

 

Figure 2: The two edges of the graft are sewn underneath the straight clamp through the plicated zone in ‘U’ shape suturing style. 

A 2/0 polyester suture is used in suturing the graft edges with the plication 

zone in continuous style. The proximal and distal edges of the graft are 
fixated to the anterior adventitia of the aorta by 5/0 polyproline sutures to 

prevent graft immigration (Figure 3). In CABG cases the graft is prepared 

previously to allow the passage of the proximal graft through it. Then 
decannulation is done traditionally. 
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Figure 3: The proximal and distal edges of the graft are fixated to the anterior adventitia of the aorta by 5/0 polyproline sutures to prevent graft 
immigration 

Dıscussıon 

Ascending aortic aneurysm is a vascular pathology when the diameter of 

the aorta increases more than one and a half [1]. It carries a high risk of 
dissection and rupture, it should be treated when the size of the aorta 
exceeds 5.5 cm for normal individuals, 4,5-5cm for Marfan syndrome or 
who will undergo a cardiac operation for another cause, the increasing 
rate of the diameter size is ≥0.5cm/year. On the other hand, when there is 
dissection or rupture operation should be performed without giving any 
concern to the diameter of the aorta [3]. 

Replacement of the ascending aortic aneurysm by a synthetic graft is the 

standard treatment method all over the world. In 1982, Robecsic et al. 
tried replacing a well-tailored Dacron vascular graft after excising an oval 
segment from an ascending aortic aneurysm. This surgical technique had 
not been accepted by many surgeons [4]. Here in our center, we perform 
another surgical treatment method of the ascending aortic aneurysms by 
doing linear plication and external wrapping using a Dacron graft in well-
selected patients. We had performed this procedure up to  43 patients [5]. 
In our technique, we do not pen or excise ascending aorta, we just plicate 
the major curvature of the aorta to decrease its diameter size to an 

acceptable range, then wrap the whole aorta by a Dacron graft. 

All patients were free from any dissection or rupture, their aortic 
aneurysms were less than 6.0cm, and aortic root was not dilated. Also, all 
of them had not any connective tissue disease such as Marfan syndrome. 

This surgical technique was be done in concomitant with other cardiac 
surgical procedures or as isolated surgery and was performed after 
releasing cross-clamp on beating heart. We had only one case of isolated 
ascending aortic aneurysm who was operated on a beating heart without 

the need for a cardiopulmonary bypass machine [6]. 

Conclusion: 

We found that by using linear plication and external wrapping surgical 
technique, the cardiopulmonary bypass and cross-clamp times decreased 

and the need for blood transfusion was decreased. Most of our patients 
were observed for long periods and no extra morbidity or mortality due to 
this procedure has not been recorded.  

This surgical technique can be performed safely mainly for elderly 
patients and who has high morbidity and can be affected negatively by 
prolonged cross-clamping time. 
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