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When and how to replace the aortic root in type A aortic dissection
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Management of aortic root pathology during repair of acute type A aortic dissection (TAAD) requires a 
comprehensive evaluation of the patient’s anatomy, demographics, comorbidities and physiologic status at 
the time of emergent operative intervention. Surgical options include conservative repair of the root (CRR) 
(with or without replacement of the aortic valve), replacement of the native valve and aortic root using a 
composite valve-conduit and valve sparing root replacement (VSRR). The primary objective of this review is 
to provide data for surgeons to aid in their decision-making process regarding management of the aortic root 
during repair of TAAD. No time or language restrictions were imposed and references of the selected studies 
were checked for additional relevant citations. Multiple retrospective reviews have demonstrated equivalent 
operative mortality between aortic root repair and replacement during TAAD. There is a higher incidence of 
aortic root reintervention with aortic root repair compared to aortic root replacement (ARR). Experienced, 
high-volume aortic centers have demonstrated the safety of VSRR in young, hemodynamically stable 
patients presenting with TAAD. In conclusion, aortic root repair can safely be performed in the vast majority 
of patients with TAAD. Despite the increased surgical complexity, ARR does not increase operative mortality 
and improves the freedom from root reintervention. VSRR can be performed in highly selected populations 
of patients with TAAD with durable mid-term valve function.
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Introduction

Contemporary surgical therapy for acute type A aortic 
dissection (TAAD) involves excision of the primary intimal 
tear, replacement of the ascending aorta, correction of 
aortic valve dysfunction, treatment of aortic root pathology, 
and proximal or total arch reconstruction. Options for 
the management of the aortic root in TAAD include 
root and valve replacement with a composite valve-
graft conduit (CVG), valve sparing root replacement 
(VSRR) or conservative repair of the aortic root (CRR), 
with or without aortic valve replacement. In order to 
provide the optimal treatment for each individual patient, 
a comprehensive evaluation of the patient’s anatomy, 
demographics, comorbidities and physiologic status at the 
time of surgery must be performed.

The initial decision regarding the management of the 

aortic root in TAAD is whether to repair or replace the 
dissected sinus segments. CRR involves the preservation 
and fortification of the dissected sinus segments with either 
resuspension of the native aortic valve commissural posts or 
prosthetic aortic valve replacement. Aortic root replacement 
(ARR) requires excision of the dissected sinus segments 
and either replacement or preservation of the aortic valve 
with reimplantation of the coronary arteries. The standard 
indications for ARR in the setting TAAD are extensive 
tissue destruction, the presence of a concomitant aortic root 
aneurysm ≥4.5 cm, or a known connective tissue disorder (1).

The purpose of this manuscript is to review the current 
techniques and data in the literature regarding the various 
options for aortic root intervention in the setting of 
TAAD. This review will serve as an aid to surgeons in the 
management of the acutely dissected aortic root.
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Results

Aortic root repair 

In the vast majority of patients presenting with TAAD, the 
aortic root can be repaired. The most common pathology 
observed is a primary intimal tear located in the ascending 
aorta with extension of the dissection flap into the non-
coronary cusp, and relative preservation of the left and 
right coronary sinuses. Rarely are the aortic valve cusps 
or annulus impacted by the dissection process. Therefore, 
the aortic regurgitation associated with TAAD does not 
represent a primary leaflet problem; instead, it is due to 
disruption of the aortic wall architecture with concomitant 
“unhinging” of one or more of the aortic valve commissural 
posts. This pathologic process results in cusp prolapse and 
acute aortic regurgitation. Repair of the dissected sinus 
segments with resuspension of the aortic valve commissures 
typically restores aortic valve competency.

CRR offers several advantages over ARR. It is a simpler 
procedure that preserves the native sinus tissue, avoids 

manipulation of the coronary arteries and requires shorter 
myocardial ischemic and cardiopulmonary bypass times. 
Avoidance of a valve replacement, in the setting of normal 
cusps, significantly reduces the likelihood of reintervention 
on the aortic valve or the need for lifelong anticoagulation, 
as is the case with implantation of a bioprosthetic or 
mechanical valve. The elimination of anticoagulation in 
patients with TAAD may promote false lumen thrombosis, 
reduce the need for reintervention on the distal aorta, and 
improve long-term survival (2,3).

Multiple root repair techniques using prosthetic and 
biologic materials have been reported (4-9). The two most 
commonly described methods involve fortification of the 
aortic wall using Teflon felt and/or biologic glue. The 
Teflon felt “neomedia” technique refers to the insertion of 
this material between the dissected intimal and adventitial 
layers (Figure 1). The “sandwich” technique consists of 
internal and external layers of felt that are incorporated 
into the supracoronary aortic graft anastomosis (Figure 2). 
Biologic glues have been used as either an adjunct to the 

Figure 1 The “neomedia” technique. Insertion of a “neo-sinus” segment (4).
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felt techniques or as stand-alone agent to reapproximate the 
dissected layers of the aortic wall.

Based upon data from several large volume series, CRR 
is a safe procedure with acceptable operative mortality rates. 
The efficacy and durability of the different CRR techniques 
can be judged by the incidence of reintervention required 
to address severe aortic regurgitation and/or aneurysmal 
degeneration of the root. The largest experience with 
CRR was reported by the University of Pennsylvania 
group. These authors described a 20-year experience 
with a standardized repair approach consisting of Teflon 
felt tailored to the shape of a “neo-sinus” segment that is 
inserted between the intima and adventitia of all dissected 
sinuses to recreate a medial layer. The Teflon felt was 
secured in place with a running 5-0 polyprolene suture 
and small amounts of Bioglue (CryoLife Inc., Kennesaw, 
GA, USA) (Figure 1). In their series of 489 patients who 
underwent CRR during TAAD, operative mortality was 
11% and the freedom from root reoperation was 96%, 
92% and 89% at 1, 10 and 15 years respectively (4). Results 
with the “sandwich” technique of CRR were described by 
Mazzucotelli and colleagues. In their series of 80 patients, 
these authors reported an operative mortality of 29%, and 
a freedom from reoperation on the aortic root of 83% at  
5 years and 79% at 15 years (6).

In contrast to the CRR techniques using felt, the 
results of using biologic glue as a stand-alone technique 
demonstrate acceptable operative results,  but less 
durable long-term outcomes. Casselman and colleagues 
described their CRR technique using gelatin-resorcinol-
formaldehyde-glue (GRF-glue, Fii, Saint-Just Malmont, 
France) to reapproximate the dissected layers of the 
aortic wall in a series of 246 patients with TAAD. CRR 

was performed in 121 (49%) patients in this series. The 
operative mortality for the entire series (n=246) was 21.5% 
and the freedom from reoperation on the aortic root was 
95% at one year and 69% at ten years (7). Several other 
series of CRR report unacceptably high rates of root 
reoperation with GRF glue alone. In these reports, GRF 
glue has been associated with tissue necrosis, aortic root 
redissection, and pseudoaneurysm formation (11-14). 
Histologic investigations at the time of reintervention have 
specifically identified the toxic effects of GRF upon aortic 
smooth muscle cells and elastin (15,16). Bioglue, a newer 
agent that is composed of purified bovine serum albumin 
and glutaraldehyde, has replaced GRF. Bioglue appears 
to be less toxic, but long-term data is lacking. Rylski and 
colleagues reported on their mid-term experience with 
97 patients who underwent CRR with the application of 
Bioglue alone. Operative mortality in this series was 8% 
and the freedom from reoperation on the aortic root at a 
median follow-up of 34 months was 90% (17).

Aortic root replacement (ARR)

ARR with a CVG in patients with TAAD is a significantly 
more complex procedure than CRR for multiple reasons. 
As stated previously, root replacement requires longer 
myocardial ischemic and cardiopulmonary bypass times in 
patients who often present with end-organ malperfusion 
or cardiogenic shock. Frequently the coronary artery ostia 
are involved in the dissection process and must be repaired 
prior to reimplantation. This may require saphenous vein 
graft extensions or coronary artery bypass in the case of 
irreparable damage.

Despite the increased risk associated with ARR, several 
large series comparing CRR to ARR have demonstrated 
equivalent operative mortality with a lower incidence of 
aortic root reoperation following ARR (8,18,19). The 
Mount Sinai group reviewed their experience with CRR 
compared to ARR in 162 patients with TAAD. Operative 
mortality was 12.3% in each group, and the ten year survival 
was 65% in the ARR group and 55% in the CRR group 
(P=0.48). There was a trend towards a higher incidence of 
root reoperation in the repair group (CRR n=4 vs. ARR 
n=0; P=0.08) (18). The Hannover group reported similar 
results in their series of 295 patients with TAAD. Operative 
mortality (CRR 26% vs. ARR 28%; P=0.053), and five year 
survival (CRR 80% vs. ARR 85%; P=0.61) were equivalent, 
but there was a significantly higher incidence of aortic 
root reoperation in the repair group (CRR 22% vs. ARR 

Figure 2 The “sandwich” technique: internal and external 
fortification of the aortic wall with Teflon felt (10).
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6.3%; P=0.005) (8). The largest comparison of CRR vs. 
ARR comes from the International Registry of Acute Aortic 
Dissection (IRAD). This report compared 699 patients 
who received ARR to 1,296 patients who received CRR. 
Operative mortality (CRR 18% vs. ARR 21.3%; P=0.07) 
and 3-year survival (CRR 91.6% vs. ARR 92.5%; P=0.62) 
were no different between the groups. The freedom from 
root reintervention at three years was 99% in both groups 
(P=0.77). This large study confirms the hypothesis that 
ARR does not increase operative mortality compared to 
CRR. Although these mid-term results did not show a 
higher reintervention rate with CRR, longer-term follow-
up is necessary to evaluate the durability of root repair (8).

The alternative procedure to CRR and ARR that has 
been used more recently in patients with TAAD is VSRR 
with the reimplantation technique. Early experience 
with VSRR using the remodeling technique in TAAD 
demonstrated a high failure rate and, as a result, the 
remodeling technique has been abandoned in this clinical 
setting (20). Therefore this discussion will focus on the 
reimplantation technique.

In this procedure the aortic sinus segments are excised 
leaving a 2–3 mm remnant of aortic wall around the 
annulus. The remnant aorta and annulus are subsequently 
reimplanted into an appropriately sized Dacron graft 
that is based upon the height of the native aortic valve 
cusps. Originally designed as an alternative to ARR 
for the treatment of aortic root aneurysms, VSRR is 
an excellent option for hemodynamically stable, young 
patients with TAAD who present with concomitant aortic 
root aneurysms, extensive root destruction or connective 
tissue disorders with normal aortic valve cusps. In contrast 
to patients with chronic aortic regurgitation and altered 
aortic valve cusps, patients with TAAD typically have 
normal aortic valve cusps, as the tissue pathology is limited 
to the aortic wall. Any degree of valve incompetence can 
frequently be corrected with reimplantation of the aortic 
remnant into the properly sized graft without the additional 
need for cusp adjustment or manipulation.

VSRR is a more complex procedure than ARR. The 
surgical dissection required to perform this procedure is 
more extensive, requiring circumferential separation of the 
native aortic root from all surrounding structures to a level 
of approximately 2 mm below the nadir of the aortic. This 
can be challenging in the setting of TAAD when normal 
tissue planes are often disrupted by a significant amount of 
edema and hematoma. Furthermore, VSRR involves longer 
myocardial ischemic and cardiopulmonary bypass times 

that may require additional cross clamp time if significant 
aortic regurgitation is present upon separation from 
cardiopulmonary bypass.

Given the increased complexity and cardiopulmonary 
times associated with performing a VSRR in patients 
with TAAD, appropriate patient selection is essential to 
achieving a successful outcome. Patients presenting with 
significant cardiomyopathy, malperfusion syndromes or 
coronary artery disease are not suitable candidates for 
VSRR. Similarly, the increased risk of the procedure is not 
justified in patients >65 years of age, who could receive root 
replacement with a bioprosthetic CVG that would provide 
durable valve function well into their eighth decade of life. 
However, the presence of severe aortic regurgitation or 
bicuspid aortic valve anatomy does not represent absolute 
contraindications to VSRR in TAAD.

The existing data regarding performance of VSRR in 
TAAD is limited and has been reported by high volume aortic 
centers with significant experience with VSRR in the elective 
setting (19-23). These reports demonstrate durable valve 
function and no increase in operative mortality in relatively 
small cohorts of patients, thus reflecting the importance of 
careful patient selection. Our institutional experience with 
VSRR in TAAD at Emory supports these findings. From 
2005–2013, 350 patients underwent surgical treatment of 
TAAD throughout Emory Healthcare. Within this cohort, 
ninety-eight (28%) patients underwent ARR (ARR or VSRR), 
and the remainder received CRR. Forty-three (12%) patients 
in this series underwent VSRR. The mean age of these patients 
was 46±10 years and >90% had a preoperative left ventricular 
ejection fraction of ≥55%. Pre-operatively, twenty-seven (63%) 
patients had ≥ moderate aortic regurgitation. All patients 
underwent hemiarch (81%) or total arch replacement (19%). 
The mean myocardial ischemia and cardiopulmonary bypass 
times were 237±45 and 280±61 minutes. Operative mortality 
was 4.7% and the mean follow up was 40±31 months. At nine 
year follow-up, the freedom from > mild aortic regurgitation 
was 94% and the freedom from aortic valve replacement was 
100%. There were no aortic root reinterventions and eight 
(19%) distal aortic reinterventions in this series. These patients 
continue to be followed closely with annual surveillance 
echocardiograms and cross sectional imaging to monitor valve 
durability and the size of the residually dissected aorta (21).

Conclusions

In summary, the data presented above demonstrate 
that in the vast majority of patients, a strategy of root 
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repair with preservation of the native sinus tissue can be 
accomplished with low operative mortality. The method 
of CRR significantly impacts long-term freedom from 
root reintervention, with Teflon felt-based techniques 
demonstrating superior durability compared to repair with 
biologic glue agents alone. A more aggressive strategy 
consisting of aortic root and valve replacement does not 
increase operative mortality and is associated with a lower 
late root reintervention rate. ARR is indicated in patients 
with concomitant aortic root aneurysms ≥4.5 cm, extensive 
aortic root destruction or a history of a connective tissue 
disease. VSRR is also a feasible option in the management 
of the root in young, hemodynamically stable patients 
presenting with TAAD. Despite a significantly higher 
complexity, small series have demonstrated no difference 
in operative mortality compared to CRR or ARR. Surgeon 
experience and careful patient selection are vital to 
achieving successful outcomes with VSRR in TAAD.
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