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A simplified approach to determine the ventriculoaortic
junction diameter in the reimplantation procedures
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In aortic valve–sparing procedures, sufficient effective
height (EH) is essential for long-term aortic valve dura-
bility.1 The plication of the nodule of Arantius (central
plication) and the free margin resuspension with polytetra-
fluoroethylene sutures are performed to obtain sufficient
EH, but overcorrection brings the immobility of the cusp
and the gap in the central coaptation zone. In the reimplan-
tation procedure, reducing the ventriculoaortic junction
(VAJ) diameter with the proximal suture line is another op-
tion for increasing the coaptation height2; however, the de-
gree of the reduction must be decided at the beginning of the
procedure before the cusp configuration is completed. Orig-
inally, the internal radius of the VAJ was assumed to be two-
thirds of the cusp height and the external diameter of VAJ
was obtained by adding 4 to 6 mm to the internal diameter,
which was equal to the graft diameter to be used.3 David and
colleagues4 reported the excellent long-term outcomes of
the procedure and clarified the validity of the theory. With
the recent advancement of cardiac computed tomography
(CT), aortic root anatomy has been well understood as per-
formed before transcatheter aortic valve implantation. We
characterized the postreimplantation root anatomy using
cardiac CT and investigated the relationship among the in-
traoperatively measured cusp height (geometric height:
GH), the EH, and the VAJ diameter.

All image acquisitions were performed using a third-
generation dual-source CT scanner. We used a standard pro-
tocol of electrocardiographically gated coronary arterial CT
angiography. All image analyses were performed using a
commercially available workstation (Ziostation2 version
2.9.7.1; AMIN Co, Ltd, Tokyo, Japan; Ziosoft Inc, Tokyo,
Japan). The VAJ plane was semiautomatically defined by

identifying the nadir of each aortic valvular hingeline (the
nadir of each sinus).
A perpendicular line was given from the top of the central

coaptation of cusps to the VAJ plane, the distance from the
intersection of them to the nadir of each sinus was
measured, and then the average length of them was taken
as the radius of VAJ. The length of the perpendicular
from the top of central coaptation of cusps to the VAJ plane
was defined as EH. The study protocol was reviewed and
approved by our institutional review board, and the need
for additional informed consent was waived (Brain and
Heart Center, Himeji, B210050, October 15, 2021).
Cardiac CT and the measurement of the values were

performed in 27 patients (all had tricuspid aortic valve),
and then we noticed that the EH after the reimplantation
was approximately equal to the coaptation height
(Figure 1, A). The proximal sutures in the reimplantation
might cause restrictive effect for the hinge point of the
cusps, which would induce such a phenomenon. Because
of the difference in GH and EH of each cusp, the mean
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CENTRAL MESSAGE

Ventriculoaortic junction diam-
eter was associated with effec-
tive height and cusp height after
reimplantation; therefore, the
postoperative optimal veitricu-
loaortic junction diameter is
predictable.

See Commentary on page 32.
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value of each (GH – EH) 3 2 was adopted to compare to
the VAJ diameter. There was correlation between the
mean (GH – EH) 3 2 and the VAJ diameter (Figure 1,
B, and Table E1).

Based on the results, the optimal VAJ diameter could be
predicted by the intraoperatively measured GH and the
target EH. Although the correlation was represented with
the complex equation, the dots were included in the
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FIGURE 1. A, The length of the solid white line shows VAJ radius of the right coronary sinus, and the length of the dotted white line shows the EH of the

right coronary cusp. Left: reimplantation, sufficient EH; center: reimplantation, low EH, and right: remodeling without annuloplasty. In the reimplantation,

regardless of the relationship between GH and VAJ diameter, the coaptation length was approximately equal to the effective height. B, The black line shows

the correlation between VAJ diameter and mean (GH – EH) 3 2. R, Right coronary cusp; N, non coronary cusp; VAJ, ventriculoaortic junction; GH, geo-

metric height; EH, effective height.
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FIGURE 2. GH – EH<VAJ/2 in normal competent valve (left); however, GH0 – EH0 z VAJ0/2 in the reimplantation (right). GH, Geometric height, EH,

effective height; VAJ, ventriculoaortic junction.
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Correlation between (GH-EH) and VAJ diameter.
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Cardiac CT analysis
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Hypothesis

GH: Geometric height, EH: Effective height, VAJ: ventriculoaortic junction

GH (mm) EH (mm) VAJ (mm)
18 8 16.8
20 9 18.0
22 10 19.1
24 11 20.3

Using the equation:

A simplified formula: target VAJ = (minimum GH – target EH) x2
(Target EH: 10 - 11mm) 

Objectives
To investigate the efficacy of the formula in the patients 
with aortic regurgitation.

Methods
• 2019-2022 Reimplantation, Tricuspid valve
• Retrospective study
• To compare Pts with the equation to Pts without the equation
• Subgroup analysis -- type II, III aortic regurgitation
• Outcomes :  recurrent AR greater than moderate

l Without the formula
• Standard Reimplantation technique
• Graft size: 28 – 30 mm
• To raise the EH to 9mm using central plication

l With the formula
l Deep dissection around the RCS
l Graft size: Non-left commissure height
l To raise the EH > 10mm in type II AR
l Frequently used Free margin resuspension

Operative techniques

Results

With the formula 
(n=18)

Moderate AR Severe  AR

Without the formula 
(n=21)

Moderate AR Severe AR

Without the formula 
(n=21)

With the formula 
(n=18)

Age (year) 61 (37 – 77) 64 (43 – 75)

Gender (male) 19 (90%) 16 (88%)

Aortic pathology
degenerative
acute dissection
chronic dissection

18
0
3

13
4
1

AR classification
type  I
type  II
type  III

16
4
1

7
9
2

Follow-up period (month) 24 (5 – 47) 15 (2 - 40)

Without the formula 
(n=21)

With the formula 
(n=18)

Graft size
24mm
26mm
28mm
30mm

0
2

15
4

1
9
8
0

Cusp repair technique
Central plication
Free margin resuspension
Subcommissural annuloplasty

10
0
0

7
6
1

Patients at risk
18                      10 6                         4       1
21                      18                        12                        4                     1

(months)

Freedom from AR > moderate

Pts with the formula

Pts w/o the formula

Patients at risk
7   6                         3                       2
16       13                        8                       1   

Patients at risk
9             7               3                3             1
4             4               3                2                 1

Freedom from AR > moderate in Type I Freedom from AR > moderate in Type II & III

Pts with the formula
Pts with the formula

Pts w/o the formula
Pts w/o the formula

94 ± 6%@ 3y 

67 ± 12%@ 3y 

Conclusions
The controlled approach of VAJ reduction in reimplantation would produce 

appropriate effective height and bring better long-term valve durability in patients 

with aortic regurgitation. 

The controlled VAJ reduction in reimplantation

Cusp repair techniques

VAJ

Reimplantation (2018-2023) (n=46)

Moderate – severe AR (n= 39)

Without the formula (n=21) With the formula (n=18)

Mild AR (n=7)

EH≈ 45% GH


