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Aortic Allografts: Bigger is not always better!
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Aortic allografts are a valuable tool in certain situations for aortic valve and root reconstruction, most notably in cases of invasive aortic 
root endocarditis.1 Proper sizing of aortic allografts is not widely discussed in the literature, and the temptation is to maximally upsize 
the implanted allograft. There are, however, downsides to the use of a larger allograft, with limited hemodynamic upside. The purpose 
of this article is to discuss allograft sizing and make the case for using smaller (normal-sized) allografts, when indicated.

When to choose an allograft?

Due to their natural resistance to infection,2,3 allografts are an 
excellent prosthesis choice for invasive aortic root endocarditis 
with significant circumferential involvement or root abscess, as 
well as for root/ascending graft infections.1,2

How are allografts sized?

Allograft valve size is determined via the insertion of a Hegar 
dilator through the aortic valve annulus, such that the dilator 
fits through the annulus without distending it. The annulus 
diameter is reported in millimeter increments.

How to choose an allograft valve size for my 
patient?

Allograft valve sizing should incorporate data from 
transthoracic echocardiography, gated CT angiography 
(when indicated), and intraoperative trans-esophageal 
echocardiography measurements of the aortic annulus, 
particularly the left ventricular outflow tract (LVOT). 
Intraoperatively, cylindrical valve sizers (Hegar dilator, 
preferentially) are used to size the LVOT.

An allograft is chosen to match the internal diameter of the 
LVOT to the internal diameter of the allograft; however, the 
allograft affords significant size flexibility. Some perform 
commissural plication for very large roots.4 However, we 
find this rarely necessary. The allograft muscle should be 
trimmed so that the graft sits down into the LVOT. This allows 
for excellent hemostasis and argues against oversizing the 
valve. In most case series, the vast majority of allograft sizes 
fall below 25mm.5,6 This is in line with normalized dimensions 
across age and body size, demonstrating a mean aortic annular 
diameter of 22.4 ± 2.7mm.7,8

Do larger allografts improve hemodynamics?

A major benefit of aortic allografts is their excellent 
hemodynamics. Allografts are sized based on the internal 
diameter (ID; mm), and the lack of sewing ring means the 
outer diameter is only a few millimeters larger, facilitating 
placement of an appropriately sized allograft. Stented 
bioprosthetic valves are sized based on the midpoint to 
midpoint of the mounting stent. Thus, the true ID of a stented 
valve is less than the label size, and the outer diameter greater, 
given the stent and sewing ring. This means that, compared to 
the same labeled size of an allograft, a stented bioprosthesis 
has a smaller effective orifice area (EOA; cm2), and requires a 
larger root to seat.9 See Table 1 below.

Table 1. Effective Orifice Area (cm2) of Biological Prostheses 
According to Label Size (mm).

Graft Label Size (mm)

Prosthesis 19 21 23 25 27

Effective Orifice Area (cm2)

Carpentier-Edwards® porcine 1.17 1.38 — 2.36 2.74

HancockTM porcine 1.15 1.31 1.73 1.93 2.14

HancockTM modified orifice (MO) 1.22 1.43 1.94 2.16 —

HancockTM II — 1.48 1.81 2.10 2.36

Carpentier-Edwards® pericardial 1.56 1.88 — 3.25 3.70

FreestyleTM 1.84 2.17 2.69 3.41 3.75

Aortic allograft* 1.7 2.3 2.5 2.7 —

Effective Orifice Area (cm2) taken from in vitro studies on biological 
prostheses; table adapted with permission. Copyright 2017 Elsevier.10 

* Aortic allograft Effective Orifice Area (cm2) from in vivo 
echocardiographic data.11
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To avoid patient-prosthesis mismatch, the EOA should be 
indexed to body surface area (BSA) and greater than 
0.85.cm2/m2.12 Even a large patient with a BSA of 2.5m2 only 
requires a size 21mm allograft to achieve this (Table 2).12 
While this index is a minimum, there is little hemodynamic or 
survival benefit to greatly exceeding this.12,13

Table 2. Body surface area and corresponding indexed 
effective orifice area to avoid patient-prosthesis mismatch.

Patient BSA (m2) Minimal Valve EOA (cm2) for Indexed 
EOA >0.85 cm2/m2 (Ideal)

1.30 1.11
1.35 1.15
1.40 1.20
1.45 1.23
1.50 1.28
1.55 1.32
1.60 1.36
1.65 1.40
1.70 1.45
1.75 1.49
1.80 1.53
1.85 1.57
1.90 1.62
1.95 1.66
2.00 1.70
2.05 1.74
2.10 1.79
2.15 1.83
2.20 1.87
2.25 1.97
2.30 1.96
2.35 2.00
2.40 2.04
2.45 2.08
2.50 2.13

Table adapted with permission. Copyright 2000 Elsevier.12

Lastly, the mechanism for aortic allograft failure is typically 
regurgitation, not progressive stenosis, compared to stented 
bioprosthetic valves.5 As stented bioprosthesis leaflets become 
rigid and calcified, the EOA decreases and the patient and LV 
are subject to progressive aortic stenosis.14,15 The tendency is 
thus to upsize stented bioprostheses as much as possible to 
compensate for this, which is unnecessary for allografts given 
their mode of failure.12

Are there durability implications to implanting 
larger allografts?

Larger allograft size is an independent predictor of worse 
durability.5,16 See Figure 1 and Table 3. Allografts >24mm have 
nearly twice the risk of explant for structural failure than 
21-22mm grafts.

Larger allografts also frequently equate to older donors, as 
aortic valve diameter increases with age;17 donor age is an 
independent predictor of worse durability.5,18 Even in younger 
donors, a larger allograft may potentially be associated 
with abnormal aortic connective tissue, if they fall outside 
normalized values for patient size.7

Figure 1. Allograft durability stratified by donor allograft size

Figure reproduced with permission. Copyright 2021 Elsevier.5

Table 3. Factors associated with higher mean gradient after 
allograft aortic valve replacement.

Factor Estimate ± SE P

Donor Age 0.39 ± 0.066 <0.0001

Donor female 0.24 ± 0.044 <0.0001

Allograft size 0.038 ± 0.0042 <0.0001

Recipient Age -0.171 ± 0.020 <0.0001

Table adapted with permission. Copyright 2021 Elsevier.5
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Is a larger allograft better for future procedures 
(transcatheter valve-in-valve)?

Experience with transcatheter valve-in-allografts has been 
limited to small case-series.19,20 This is not advocated for 
several reasons. First, the predominant mechanism of allograft 
failure is aortic insufficiency; this remains a challenge for 
performing transcatheter aortic valve replacement (TAVR).5 
Leaflet calcification, leaflet tears, and the allograft leaflet 
height may also preclude TAVR. Additionally, allograft 
degeneration often involves extensive calcification of the 
allograft root, putting the patient at higher risk for embolic 
complications.19,21 Lastly, the experience at my institution with 
allograft reoperations has demonstrated excellent outcomes 
with radical explants followed by a conventional Bentall 
operation.19 For these reasons, allograft oversizing for the 
purpose of future TAVR is not recommended.

Conclusions:

• Aortic allografts have excellent hemodynamics and are a 
valuable tool for invasive aortic root infective endocarditis.

• Appropriate sizing of the left ventricular outflow tract 
usually equates to a normal (21-24mm) allograft.

• Larger allografts offer little hemodynamic upside.

• In our experience, larger allografts degenerate faster.

• There is limited utility to over-sizing allografts for future 
transcatheter interventions at present.
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