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ABSTRACT

Purpose: The optimal surgical strategy of aortic root in 
acute type A aortic dissection (ATAAD) is controversial. The 
aim of this study was to evaluate the feasibility and safety of 
“Sleeve” Sinus of Valsalva repair for AAD limited to the non-
coronary sinus or partial left and right coronary sinus without 
involvement coronary artery ostia.

Methods: From September 2016 to March 2019, 20 
patients with AAD involving non-coronary sinus or partial left 
and right coronary sinus Valsalva underwent “Sleeve” Sinus of 
Valsalva repair. A tailored Dacron patch was inserted into the 
dissected layers and two Dacron strips were placed inside and 
outside of the aorta, and the new five-layers root was sutured 
with 3/0 prolene continuous stitches. The artificial vessel was 
reversed about 1cm and anastomosed with the reconstructed 
root. Then, the reversed artificial vessel was pulled and anas-
tomosed with the Dacron strip of the new proximal aorta.

Results: There was no early death in hospital and one 
death occurred during the 30-day postoperative period. 
Re-thoracotomy due to bleeding was necessary in only one 
patient and no bleeding was related to the proximal anasto-
mosis. The postoperative drainage was 390.5 ± 229.3 mL. 
During follow up, the echocardiography showed the normal 
sinus of Valsalva and aortic valvular function. Computed 
tomography angiography showed normal aortic root without 
endovascular leak or dissection around the sinus of Valsalva. 
All patients were free from reoperation.

Conclusions: “Sleeve” Sinus of Valsalva repair with Dacron 
patch for aortic dissection limited to the non-coronary sinus or 
partial left and right coronary sinus without involvement coro-
nary artery ostia was technically feasible and safe.

INTRODUCTION

Acute type A aortic dissection (ATAAD) is a life-threatening  
disease with contemporary perioperative morality rates of 
13% to 17% [Mussa 2016; Pape 2015]. The dissection flap 
in the ascending aorta often extends into the sinus segment, 
resulting in aortic regurgitation (AR) [Movsowitz 2000]. The 
aortic root anatomy, including aortic valve and sinus segment, 

is normal in most patients before experiencing ATAAD. In 
addition, the aortic apparatus, including the aortic annulus 
and leaflets, are not involved in most cases, which makes the 
aortic root reconstruction possible to preserve the aortic leaf-
lets and function. Thus, various surgical techniques, including 
the external, internal, or intramural reinforcement with pros-
thetic, biologic, or autologous materials, have been applied to 
reconstruct the aortic root to spare the aortic leaflets [Rylski 
2014; Tang 2017; Fleischman 2018]. However, there remain 
significant complications during the long-term follow up, 
including progressive dilatation of the preserved aortic root, 
formation of proximal false aneurysm, and progression of 
aortic regurgitation (AR) [Malvindi 2013; Ro 2013; Zierer 
2007; Estrera 2007]. To prevent these events, total aortic root 
reconstruction or replacement including David, Yacoub and 
Bentall procedure may be performed, which could be bur-
dened by the complex surgical manipulation and injury risk 
of coronary artery [David 1995; Komiya 2008].

The technique of “Sleeve” Sinus of Valsalva repair has 
been applied in our center for several years with excellent 
clinical results. The purpose of this study was to introduce 
the novel technique of “Sleeve” Sinus of Valsalva repair to 
preserve the aortic valve and to evaluate the feasibility and 
safety of the approach for proximal re-approximation.

MATERIALS AND METHODS

This study was approved by the Institutional Review 
Board of Wuhan Asia Heart Hospital and was in compliance 
with the Health Insurance Portability and Accountability Act 
regulations and the Declaration of Helsinki. The institutional 
review board waived the need for individual patient consent.

Patient selection: From September 2016 through March 
2019, 20 consecutive patients with acute type A aortic dis-
section (ATAAD) underwent “Sleeve” Sinus of Valsalva 
repair combined with total arch replacement and stented 
elephant trunk implantation or hemiarch replacement in our 
center. Multi slice spiral computed tomography angiography 
(MSCT) and three dimensional reconstruction were rou-
tinely performed in all patients to assess the maximal diam-
eters of each segment of the aorta, including the aortic root. 
Transthoracic echocardiography (TTE) and transesophageal 
echocardiography was performed in all patients to evaluate 
aortic regurgitation and other valvular dysfunction, to iden-
tify the location of intimal tears and the presence of coronary 
involvement. The location of intimal tears and extent of dis-
section in the aortic root was confirmed with intraoperative 
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findings. The technique of “Sleeve” Sinus of Valsalva repair 
is performed in the patients with the diameter of aortic sinus 
<45 mm, AI without diseased leaflets, dissection limited in the 
non-coronary sinus or partial left and right coronary sinuses 
without involvement coronary artery ostia.

Surgical techniques: All patients underwent surgical inter-
vention within 48 hours of clinical onset by the same surgeon. 
Procedures were performed under general anesthesia and via a 
standard median sternotomy. CPB was established by cannulat-
ing in the femoral artery and a dual-stage atriocaval cannula was 
used in the right atrium. Cerebral protection was established 
through the innominate artery for antegrade cerebral perfusion 
or the superior vena cava for retrograde cerebral perfusion. The 
innominate artery, left common carotid artery, and the LSA 
were dissected and exposed. Myocardial protection instituted 
with antegrade cold Del-Nido cardioplegia delivered ante-
grade. During the procedure, if there was no intimal tear in the 
arch, only the ascending aorta and/or hemiarch replacement 
was performed; if there was a tear in the arch and descending 
aorta, the ascending aorta and total arch replacement combined 
with stented elephant trunk implantation under direct visual-
ization was performed. During cooling, aortic root procedures 
were performed, according to the extent of aortic dissection 
and pathologic status of the aortic valve.

The ascending aorta was transected circumferentially at 
approximately 5 mm above the STJ. All the thrombus in the 
dissected aortic layers were wiped out without destroying 
both the intima and adventitia. A tailored Dacron patch was 
inserted into the dissected layers and a mattress stitch was used 
to fix the patch at the bottle of the sinus. Two 4mm Dacron 
strips were placed inside and outside of the aorta, and the 
new five-layers root was sutured with 3/0 prolene continuous 

stitches (“Z” shape suture line) (Figures 1 and 2). To prevent 
interference of the coronary flow, the inner felt was frequently 
trimmed and secured at each orifice level of the coronary 
artery. Then the reconstructed root was anastomosed with 
artificial vessel. The artificial vessel was reversed about 1cm 
and anastomosed with the reconstructed root. Then, the 
reversed artificial vessel was pulled and anastomosed with the 
Dacron strip of the new proximal aorta (“Sleeve” technique, 
Figure 2). However, this technique is not recommended if any 
of the following conditions are present: Marfan syndrome, the 
dissection involving two or more sinuses of Valsalva, a root 
aneurysm (>4.5 cm), and known connective tissue disorders.

Follow up: The durability of the root repair was assessed 
by follow-up transthoracic echocardiography and computed 
tomographic angiography 6 and 12 months postoperatively 
and annually thereafter.

Data management and statistical analysis: The data were 
managed and analyzed by using SPSS19.0. Data are expressed 
as mean±standard deviation for continuous variables and as 
median and range for categoric variables.

RESULTS

Demographic and clinical characteristics
The mean age was 61.65±9.54 years (ranges from 49 to 

80 years). Among them, 13 patients were male, and seven 

Figure 1. The rightward pointing arrow: A tailored Dacron patch was 
inserted into the dissected layers and a mattress stitch was used to fix 
the patch. Two 4mm Dacron strips were placed inside and outside of 
the aorta and the new five-layers root was sutured with 3/0 prolene 
continuous stitches. The leftward pointing arrow: “Sleeve” technique 
not only reinforced the anastomosed, but also reduced the tension of 
anastomosis when the aorta contracting and relaxing, which may reduce 
the bleeding and residual dissection in the sinus of Valsalva.

Figure 2. The “Z” shape suture line was shown when reconstructing the 
sinus of Valsalva. “Sleeve” technique was used to reconstruct the aortic 
root. This technique reduced the tension of anastomosis when the aorta 
contracting and relaxing, which may reduce the bleeding and residual 
dissection in the sinus of Valsalva.
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patients were female. According to the echocardiography, the 
LVEF ranged from 40-60% (mean 50.97 ± 3.41), and aortic 
regurgitation and mitral regurgitation were observed in 15 
cases (75%) and two cases (10%), respectively. Four (20%) 
patients had impaired renal function.

Preoperative profiles
All patients underwent “Sleeve” Sinus of Valsalva repair 

to preserve the aortic valve and no patient needed the Bentall 
procedure. Two patients (10%) who had coronary artery mal-
perfusion underwent CABG with saphenous vein graft. The 
most frequent involvement of the coronary artery was the 
right coronary artery. Two patients performed mitral annulo-
plasty with a strip of autogenous pericardium for the normal 
leaflets without anatomical dysfunction. The cardiopulmo-
nary bypass time was 207.35 ± 45.89 minutes, cross-clamp 
time was 133.75 ± 42.15 minutes, and circulatory arrest time 
was 23.28 ± 5.56 minutes. 

There was no patient death in hospital. Re-sternotomy, 
due to bleeding, was necessary in only one patient and no 
bleeding was related to the proximal anastomosis of the con-
duit. The mean size of sinuses of Valsalva was 3.52 ± 1.26 cm 
after the procedure. Mild aortic regurgitation was observed 
in three patients, and there was no AR in other patients. The 
postoperative drainage was few (390.5 ± 229.3 mL). The 
mean intubation time was 8.03 ± 3.3 hours, and ICU stay was 

2.69 ± 0.13 days. No stroke and persistent neurologic dys-
function occurred. Delirium was observed in one patient and 
recovered 5th day after the procedure.

Results from follow up
Patient follow up was confirmed by a schedule of recent 

visits or by telephone, and follow up was complete in all 
patients. Patients were followed up every three months for 
the first year with echocardiography to detect the aortic root. 
Computed tomographic angiography was scheduled for each 
patient before discharge, every 6 months for the first year, and 
annually thereafter. The mean follow-up time was 21.3 ± 8.3 
months (ranged from nine to 39 months). The echocardiog-
raphy showed the normal sinus of Valsalva and aortic valvular 
function. The computed tomography angiography showed 
normal aortic root without endovascular leak or dissection 
around the sinus of Valsalva (Figure 3). All patients were free 
from reoperation.

DISCUSSION

Spontaneous acute type A aortic dissection is a rare and 
life-threatening condition. Surgical intervention is the 
optimal strategy for these patients, despite the association 
with high mortality and morbidity for the complex surgical 
manipulations. Complete or valve sparing aortic root replace-
ment has been the most common procedure for this disease.  
However, there is no clear consensus about the surgical strat-
egy for patients with the dissection limiting to the non or 
right coronary sinus. Because the other sinus of the Valsalva, 
aortic cusps, and sinotubular junction may be fairly intact in 
these patients, aortic root reconstruction may be possible to 
preserve the aortic valve.

In 1995, David [David 1995] first performed the partial 
aortic root repair to correct the dilated sinotubular junc-
tions and dissected noncoronary sinus in abnormal or mild 
dilated aortic sinuses. Subsequently, various modifications to 
spare the aortic valve have been reported in patients with 
ATAAD [Rylski 2014; Tang 2017; Komiya 2008; Charitos 
2009; Rylski 2013]. Komiya et al. [Komiya 2008] reported 
that the modification of partial aortic root remodeling was 
performed by fixing a U-shaped Dacron patch in the sinus. 
In their study, when the dissection involved right coronary 
sinus, the ostium of right coronary artery was reimplanted 
to the patch. Tang et al [Tang 2017] reported 151 patients 
with acute type A aortic dissection who underwent modi-
fied sandwich repair of aortic root with excellent long-term 
results. The modified sandwich technique using Teflon 
felt can be successfully performed in most patients with 
acute type A aortic dissection and is associated with low  
in-hospital mortality and low root reoperation rates in the 
long run. However, these techniques have some potential 
risk for dilatation of aortic root, aortic valve insufficiency, 
and pseudoaneurysm. Thus, to reduce the perioperative 
mortality rates and improve the long-term outcomes, an 
appropriate proximal aortic root procedure should be per-
formed in selected patients with ATAAD.

Figure 3. The computed tomography angiography showed normal  
aortic root without endovascular leak or dissection around the sinus 
of Valsalva.
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The principles for successful aortic root reconstruc-
tion are thorough elimination of dissection in the sinus of 
Valsalva, no aortic root bleeding during or after the pro-
cedure, and prevention of aortic regurgitation caused by 
aortic root dilatation and residual aortic sinus dissection 
or pseudoaneurysm during the long run [Geirsson 2007; 
Yang 2019]. Many surgical techniques with or without 
polytetrafluoroethylene felt bolsters or biological glue can 
be used to reconstruct the aortic to preserve aortic valve.  
However, the incidence of bleeding after the procedure 
were very high, which needs re-exploration, and reop-
eration should be performed for aortic pseudoaneurysm 
during the follow up [Yang 2019]. Fortunately, in our 
series, re-sternotomy due to bleeding was necessary in only 
one patient, and no bleeding was related to the proximal 
anastomosis because placing the Dacron strips external and 
internal to the sinus of Valsalva wall and “Z” shape suture 
line were very effective at preventing tears and bleeding 
from the needle holes in the dissected tissue. Furthermore, 
“Sleeve” technique not only reinforced the anastomosed, 
but also reduced the tension of anastomosis when the aorta 
contracting and relaxing, which may reduce the bleeding 
and residual dissection in the sinus of Valsalva (Figure 1, 
the leftward pointing arrow). In addition, the cardiac sur-
geon could palpate the reconstructed sinus of Valsalva wall 
to estimate the sinus of Valsalva dissection eliminated or 
not. This procedure does not demand advanced techniques 
and extra manipulations, thereby reducing the operative 
complexity and shortening the operative time. Conversely, 
this procedure may raise concerns, regarding pseudoan-
eurysm and late aortic regurgitation owing to aortic root 
dilatation of the reconstructive sinus or abnormal aortic 
cusp motion. During our follow up, there was no pseudoa-
neurysm or aortic regurgitation, however, the effectiveness 
and safety of this procedure should be confirmed through 
long-term, follow-up studies.

CONCLUSION

In conclusion, “Sleeve” Sinus of Valsalva repair with 
Dacron patch for aortic dissection limited to the non- 
coronary sinus or partial left and right coronary sinus with-
out involvement coronary artery ostia was technically fea-
sible and safe because of the satisfactory early results regard-
ing reconstructing the sinus of Valsalva and preserving aortic 
valve function. A long-term, follow up is mandatory for the 
screening of late complications.
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