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Abstract: Valve-sparing aortic root replacement is an attractive option for younger patients with acute type 
A aortic dissection. This study aimed to design a new patch technique for reconstructing the aortic root and 
preserving the aortic valve following aortic dissection. Between July 2017 and December 2018, 35 patients 
underwent valve-sparing aortic root repair using this new patch technique. All participants were in the 
supine position, transesophageal echocardiography and median sternotomy were routinely performed. After 
thrombi at the aortic root were removed in acute type A dissection, the luminal aortic intimal dissection 
was removed until the aortic condition was normalized. In each aortic sinus involved in the dissection, a 
Dacron-graft patch with the shape corresponding to the defect was sutured to the normal remnant vascular 
wall or aortic annulus in the aortic sinus using 5-0 Prolene suture to reconstruct the aortic root. A total of  
2 patients died, and 1 cerebral infarction, and 3 cases of transient brain dysfunction were recorded. The sinus 
tube junction and sinus diameter were within the normal ranges when they were reexamined 3 months after 
surgery. This new patch technique circumvents the redesign of the spatial 3D structure of the aortic valve, is 
simple to operate, and easy to master. It completely removes the diseased dissection tissue, avoids the use of 
glue, and is an alternative surgical technique, especially for beginners. 
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Introduction

Acute type A aortic dissection is a life-threatening medical 
condition associated with extremely high rates of mortality 
and morbidity, and its diagnosis and treatment remain a 
challenge (1,2). Patients with acute Stanford type A aortic 
dissection who do not receive treatment die at a rate of 1–2% 
per hour during the first day and almost half die by 1 week. 
The surgical treatment for type A aortic dissection aims to 
remove the entry into the false lumen and reconstitute the 
aortic true lumen with a synthetic interposition graft with 
or without reimplantation of the coronary arteries. The 
surgical treatment of aortic root is also of great importance. 
In addition, restoration of aortic valve competence by valve-
sparing techniques appeared to be more physiologic when 
compared with the reimplantation technique (3).

Valve-sparing aortic root replacement (VSRR) is an 
attractive option for younger patients with acute type A 
aortic dissection (4). The David procedure or Urbanski 
patch technique, as a VSRR, has been applied in many 
centres and achieved good mid- and long-term outcomes, 
but it is time-consuming and complicated (5). Once 
bleeding occurs, it is difficult to control, and newly qualified 
surgeons have difficulty mastering these procedures. To 
overcome these shortcomings, we designed a new patch 
technique using a Dacron vascular patch to repair the 
dissection, reconstruct the aortic root, and preserve the 
aortic valve. In this study, according to the aortic root 
morphology, the intimal dissection sheets at the root are 
removed except the normal vessel wall or annulus tissue, 
and the missing portion is repaired with a Dacron-graft 
patch of the corresponding shape to reconstruct the aortic 
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root. If the coronary arteries in the left and right coronary 
sinus were involved, they were treated according to the 
Neri classification. Different classification has varying 
treatment strategies. We present the following article in 
accordance with the MDAR checklist (available at http://
dx.doi.org/10.21037/atm-21-436) (6).

Methods

Between July 2017 and December 2018, 35 patients 
underwent valve-sparing aortic root repair using this new 
patch technique. All participants were in the supine position, 
transesophageal echocardiography and median sternotomy 
were routinely performed, and cardiopulmonary bypass was 
established through the femoral artery, axillary artery, and 
superior and inferior vena cava. The ascending aorta was 

cross-clamped, and the left and right coronary arteries were 
directly perfused with cold blood cardioplegic solution. The 
ascending aorta was longitudinally dissected up to 0.5 cm 
above the border of the right noncoronary sinus, and the 
adventitia of the ascending aorta was lifted. All procedures 
were performed in the lumen. Thrombi at the aortic root 
were removed, and three pledged 4-0 polypropylene mattress 
sutures at the top of the three commissures were used to 
resuspend the aortic valve (Figure 1A). The luminal aortic 
intimal dissection was removed until the aortic was healthy. 
In each aortic sinus involved in the dissection, a Dacron-graft 
patch with the shape corresponding to the defect was sutured 
to the normal remnant vascular wall or aortic annulus in the 
aortic sinus using 5-0 Prolene suture to reconstruct the aortic 
root (Figure 1B). If the coronary arteries in the left and right 
coronary sinus were involved, they were treated according to 

Figure 1 (A,B,C,D) Schematic diagram of the new patch technique procedure. The commissures of the leaflets were sutured to resuspend 
the aortic valve and the dissection sheets at the root was incised except the normal vessel wall or annulus tissue (A). The incised portion is 
repaired with a Dacron-graft patch of the corresponding shape to reconstruct the aortic root (B). Treatment of the left and right coronary 
sinus involvement according to the Neri classification (C and D).
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the Neri classification (Figure 1C,D). For type A, the intimal 
dissection tissue was removed to the normal coronary ostium, 
and the corresponding Dacron-graft patch was sutured to 
the normal coronary ostium and sinus wall. For type B, the 
intimal dissection tissue around the coronary ostium was 
removed, a felt piece was placed between the inner and 
outer dissection sheets at the coronary artery ostium, and a 
Dacron-graft patch with the corresponding shape was sutured 
to the coronary ostium. For type C, the coronary ostium was 
closed, and coronary artery bypass surgery was performed. 
Therefore, the new sinus tube junction was composed of the 
Dacron-graft patch and normal sinus wall, then a Dacron-
graft tube was used to replace the ascending aorta. Once the 
temperature of the nasopharyngeal had decreased to 20 ℃, 
the ascending aortic clamp was removed, vascular clamps 
were applied to the innominate and left common carotid 
arteries, antegrade cerebral perfusion was initiated via the 
axillary artery at 10–15 mL/kg/min, and reconstruction or 
replacement of the distal vessel were performed. Drainage 
of the aortic root and right atrium was performed routinely. 
The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). This study was approved 
and monitored by the ethics committee of the Fujian Union 
Hospital and individual consent for this retrospective analysis 
was waived.

Results

From June 2017 to December 2018, a total of 35 patients  
(23 males, mean age 45.6±21.6 years, range 33–72 years) with 
acute type A aortic dissection underwent valve-sparing aortic 
dissection repair using a Dacron-graft patch. The time from 
onset to surgery was 3–76 hours (mean: 18.2±10.2 hours). 
The cardiopulmonary bypass time was 120–320 min (mean: 
140±38 min). The aortic cross-clamp time was 45–124 min 
(mean: 92±27 min), and the selective cerebral perfusion time 
was 19–42 min (mean: 23.2±4.9 min). Pericardial drainage 
volume was 95–650 mL (mean: 130±75 mL). Among the  

35 participants, there were 2 deaths, 1 cerebral infarction, and 
3 cases of transient brain dysfunction. The sinus tube junction 
and sinus diameter were within the normal ranges (28.1±4.5 
and 30.2±3.4 mm, respectively) at the postoperative 3-month 
follow-up on aortic computed tomography angiography 
(CTA) scans. The monitoring data of preoperative and 
postoperative aortic regurgitation are listed in Table 1.

Discussion

The treatment of the aortic root in acute type A aortic 
dissection is mainly focused on aortic regurgitation and 
reconstruction of the sinus involved in the dissection. The 
majority of aortic regurgitation is caused by detachment 
of the aortic valve commissure, while the structure of the 
valve itself has no lesions (3,7). Root surgery strategies that 
preserve the aortic valve have been gradually recognized by 
many scholars. Currently, there are many modified David 
procedures, such as Urbanski’s patch technique  (8) and 
Rylski’s neomedia technique (9).

Our approach i s  to  remove the  thrombus and 
resuspend the aortic valve commissure to eliminate 
aortic regurgitation. According to the original aortic root 
morphology, all the intimal dissection sheets at the root are 
removed except the normal vessel wall or annulus tissue, 
and the missing portion is repaired with a Dacron-graft 
patch of the corresponding shape to reconstruct the aortic 
root. For Neri type A cases involving the coronary artery, 
the intimal dissection sheet close to the coronary artery 
can be completely removed, and a Dacron-graft patch 
with the corresponding shape is used for repair. For type 
B cases involving the coronary artery, the intimal sheet 
at the coronary ostium can be kept in a button shape, a 
felt sheet is lined between the inner and outer membrane 
layer, and it is repaired with an artificial vascular patch of 
the corresponding shape. Therefore, the entire aortic root 
is composed of normal vascular wall without dissection 
or a Dacron-graft patch, which completely eliminates the 
diseased dissection tissue.

Compared with other VSRR procedures, our technique 
is simple. The repairs and sutures are based on the shape 
of the aortic root itself without redesign of the spatial 
three-dimensional (3D) structure of the aortic valve. 
Compared with Urbanski’s patch technique, only the 
diseased sinus dissection tissue is removed, and coronary 
artery transplantation is not required. In contrast with 
Rylski’s neomedia technique, the diseased dissection tissue 

Table 1 Aortic incompetence (No. of patients)

Time
Aortic insufficiency

0 1 2 3 4

Before surgery 2 3 15 12 3

Before discharge 26 4 2 1 0

3 months after surgery 24 5 3 1 0
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is completely removed, and the use of glue is avoided. All 
the sutures are performed in the lumen to anastomose 
with normal tissues or the Dacron-graft patch. Each 
suture involves a small portion of the outer membrane, 
which reduces the probability of bleeding. If there is 
still nonsurgical oozing after heparin neutralization with 
protamine, a drainage fistula between the ascending aortic 
root and right atrium would be performed, which greatly 
shortens the operation time.

In summary, reconstruction of the aortic root using a 
Dacron patch overcomes the disadvantages of life-long 
anticoagulation. VSRR technique solves the problems of 
pseudoaneurysm, root dilatation and aortic regurgitation 
in the proximal anastomosis. In additional, this technique 
circumvents the redesign of the spatial 3D structure of 
the aortic valve, is simple to operate, and easy to master. It 
completely removes the diseased dissection tissue, avoids 
the use of glue, and is an alternative surgical technique, 
especially for beginners.
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