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Indications of Aortic Valve Replacement

2020 AHA/ACC guideline

| Abnormal Aortic Valve With

Reduced Systolic Opening

2021 ESC/EACTS guideline

Management of patients with severe aortic stenosis®

| A i __ Intervention likely tobe
«— ¥ =+ of benefit’ (after assessment of
comorbidity and fraily)

Symptoms due to AS

v

Severe AS Stage D1
* Vioae 26 m/fs or
* A Prgsn 240 mm Hg

v

Venae <4 m/'s and
AVA 1.0 cm?

LVEF <50%

No AS symptoms N ' ) ' I

AS Stage C
(Vinax 26 m/s)

'

— &

e

AS Stage B
Vinax 3-3.9 m/s

' '

Other ETT with
cardiac +BPor
surgery 4 ex. capacity

Severe AS Stage D2
DSE Vs 24 m/s at any
flow rate

Severe AS Stage D3
AVA, <0.6 cmi/m? and
SVI <35 mL/m?

'

AS most likely
cause of symptoms

Vinax 25 m/s

OR

NP >3x normal

OR

Rapid disease
progression

'

Other
cardiac
surgery

A

Low surgical

risk

+ LVEF to
<60% on 3
serial studies

!

!

SAVR

Exercise test

|

Medicat-thy

tedicat-therapy

Symetoms or sustined fll

in BP below baseline

: prngmsE and
low procedural risk

Patients < 75 years at
low-risk for SAVR
(STS-PROM/
EuroSCORE Il < 4%)*
OR
Unsuitable for TF TAVI
and operable

l

Educate patient and
reassess in & months
{or as soon as possible
if symptoms occur)

“

!

Parients = 75 years
OR
Unsuitable/High risk
for SAVR (STS-PROM/
EuroSCORE Il > 8%)*
AND
Suitable for TFTAVI

!




Indications of Aortic Valve Replacement

2020 AHA/ACC guideline

Aortic Regurgitation

,

Severe AR
(VC >0.6 cm, holodiastolic

RF 250%, ERO 20.3 cm?)

aortic flow reversal, RVal 260 mL,

A

Symptomatic
(Stage D)

Asymptomatic

(Stage C)

Y

Y

h J

2021 ESC/EACTS guideline

LVEF 55%
(Stage C2)

LVEF >55%
and
LVESD >50 mm
(LVESD »25 mm/m?)

Progressive
decrease in LVEF
to <55%-60% or
increase in LVEDD
to >65 mm on at

least 3 studies

\J
AVR (2a)

Low
surgical risk

AVR (2b)

A J
AVR (2a)

"

Follow-up

Management of patients with aortic regurgitation

l

Significant enlargement of ascending aorta®

!
N

k1

Severe aortic regurgitation

LVEF < 50% or
LVESD > 50 mm
(or > 25 mm/m? BSA)

¥

Surgery®

@ESC @EACTS—




Indications of Aortic Valve Replacement

Severe AS w/ symptom

Severe AR w/ symptom

Severe AS w/o symptom

LVEF < 50%

Exercise treadmill test (+), Vmax = 5m/s, BNP > 3 x normal, rapid progression
Severe AR w/o symptom

LVEF < 55%

LVESD >50mm or >25mm/m?



Surgical Anatomy of Aortic Valve

v’ Aortic valve leaflets ﬁ

v" Sinotubular junction

v Interleaflet triangle
v' Sinuses of Valsalva
v Coronary arteries

v Annulus




Aortic valve leaflets

v Three leaflets
- threepats — 7 7 0700 0 0— 07070

. Free edge (thicker than basal portion)

. Belly

. Leaflet attachments (semilunar fashion)

v Lunula — apposition zone of leaflets

v Nodule of Arantius

: Mid-portion of the lunula




Aortic valve leaflets — normal heart

Area of the leaflets -NCC > LCC > RCC

10 donor heart unsuitable TPL

Table I1I. Human aortic leaflet dimensions

Height (cm)

Free margin length (c¢m)
Attached edge length (cm)
Perimeter (cm)

Area (cm?)

Right

1.33 £ 0.06
330+ 0.14
4.64 + 0.20
794 £ 033
297 = 0.17

Values given as mean plus or minus standard error of the mean.
*p <0.05, left < right, left < noncoronary, one-way ANOVA.

Left

1.39 = 0.08
3.15 £ 0.14*
476 + 0.22
7.91 £ 0.35
3.09 = 0.27

Noncoronary

1.37 = 0.04
3.27 £ 0.13
481 +0.16
8.08 + 0.28
3.17 = 0.18

Average

1.36 = 0.06
324 + 0.13
474 = 0.19
7.98 £ 0.31
3.07 £ 0.21

Kunzelman et al. JTCS 1994:107:162-70




Sino-tubular junction

v Separate the aortic root from the ascending aorta

v" Slightly raised ridge of thickened aortic wall on the aortic lumen (smooth outside)

v 75% of the maximal sinus diameter pmﬁ%g‘m- ._ Left coronary

ar{tfery L_u
v" Not perfectly circular (mildly trefoil or scalloped) B § Sinutubulac

junction




Interleaflet triangles

Spaces beneath the apices formed by commissures

Beneath the NCC - fibrous portion

Beneath the between RCC and LCC : muscular portion + fibrous portion

Right coronary Left coronary
otifice orifice

N8

Anterolateral
septum Mitral valve one

Posteromedial Aorto-mitral
Irigone curtain

FIGURE 20-9

Membranous Aorta to mitral
septum continuity |




Interleaflet triangles

Pulmonary___

Left coronary.
artery

Noncoronary sinus-
(removed)

Fibrous subaortic—
curtain

Anterior mitral—""
leaflet

Pasterior mitral
leaflet

Paosterior interatrial
groove

Papillary
muscle
Left coronary.
annulus

=

Left coronary ———
artery

Anterior mitral—
leaflet

Fibrous subaortic
curtain

Anterior mitral annulus
or mitral "hinge"

Right coronary
sinus
Right coronary
artery
Left bundle
branch

__Right bundle
__— branch

—Bundle of His

Afrioventricular

S — node

Tricuspid
valve

Interventricular segment | membranous

Atrioventricular segment | septum

Right coronary
annulus

Y \“\\Flig ht coronary

artery

Muscular interventricular

. tum
L sep

T Right bundle branch
Left bundle branch
Bundle of His
Papillary muscle

Noncoronary annulus

Left coronary

Non-coronary
sinus

Mitral valve

Right fibrous
trigone

FIGURE 20-10

Right coronary artery

Left bundle
branch

Membranous
septum

Tricuspid valve

Altrioventricular node




Coronary arteries

Below the STJ (STJ : 9%, above STJ: 22%)

Height : LCA—-12.6x 2.61mm, RCA—-13.2 £ 2.64mm




Annulus

v' 2 circular rings and 1 crown-like ring

(1) Surgical aortic annulus — crown-like ring (attachments of the aortic cusps)

(2) Virtual basal ring

(3) Ventriculo-aortic junction (VAJ) ;

Sinutubular junction Crown-like

\ semilunar attachments

Anatomic ventriculo—aortic junction

Virtual basal ring

o e




Annulus - virtual basal ring

v Virtual line connecting the nadir of each of the cusps

v' Echocardiographic “annulus”

v Elliptical shape in CT scan

minor to major diameter ratio = 0.66
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Sinuses of Valsalva

Important role to create the vortex

I Velocity [m/s] I

Normal Subject

Bolger et al. JTCVS 2004;127:1602-7




Sinuses of Valsalva

Vortex in sinus of Valsalva

Blood flows back from the STJ along the walls of the SOV
Stress reduction of aortic leaflets

. Prevent apposition of the leaflets against the aortic wall

: Atraumatic closure during late systole and diastole

Support coronary flow



How to Perform the Conventional Aortic Valve Replacement




How to Perform the Conventional Aortic Valve Replacement

Operative procedure

Medlan sternotomy

- Pump start : A line (ascending aorta), V line (SVC, IVC), cardioplegia (antegrade, retrograde, direct)
- Aortotomy

- Leaflet excision and decalcification

- Annular suture

- Valve sewing ring suture

- Tying down

- Aortotomy closure (double layers : horizontal mattress suture + over- and over suture)



How to Perform the Conventional Aortic Valve Replacement

Aortotomy: transverse or oblique (hockey-stick)




How to Perform the Conventional Aortic Valve Replacement




How to Perform the Conventional Aortic Valve Replacement

Leaflet excision and decalcification




How to Perform the Conventional Aortic Valve Replacement




How to Perform the Conventional Aortic Valve Replacement

B: Simple sutures.
C: Non-everting sutures

D: Figure-of-eight suture
2. Continuous suture technique
XEZ| X419 routine techniqueO| 2R3 11

Orders of sutures (by JW Choi)

1. Commissure - NCC and LCC, LCC and
RCC, RCC and NCC

2. LCC, RCC and NCC




How to Perform the Conventional Aortic Valve Replacement

Conduction System




How to Perform the Conventional Aortic Valve Replacement

Conduction System Injury

Opening of left
coronary artery

Left bundle branch




How to Perform the Conventional Aortic Valve Replacement

Interrupted suture technique Continuous suture technique

Pledget-reinforced sutures
in annulus of nght sinus

Alternative method




How to Perform the Conventional Aortic Valve Replacement

Cor-Knot device




How to Perform the Conventional Aortic Valve Replacement

Video




Considering Factors for surgical AVR - MICS

- Right anterior thoracotomy J shaped hemistermotomy
|

Incision Second intercostal space 5-6 cm: sternal ~ Midline sternal incision up to third or

sparing approach fourth intercostal space

Inclusion Aorta must should be more than half on  Aorta on the midline or

the right side of parasternal line central aorta close to sternum

Exclusion Ascending aorta aneurysm, associated CABG, mitral/tricuspid valve repair

CABG replacement

Exposure Surgical field exposure could be Pericardial stay suture could be pulled
ameliorated using soft tissue retractor towards skin incision and loaded behind
and rib retractor, seldom rib sternal retractor blade to better expose

disarticulation is necessary surgical field




Considering Factors for surgical AVR - MICS

RAT is more favorable if:

More than one-half of ascending aorta is on the right-side of right parasternal line in the axial CT view

The distance from the skin to the ascending aorta is inferior to 10cm (pulmonary artery bifurcation level)

The angle between the midline and ascending aorta axis is >45°




Considering Factors for surgical AVR - MICS

J shaped hemistermotomy

Skin incision

Upper
ministernotomy




Considering Factors for surgical AVR - MICS

Operative procedure

hemisternotomy

Pump start : A line (ascending aorta), V line (SVC, ), cardioplegia (antegrade,
, direct)

- Aortotomy

- Leaflet excision and decalcification

- Annular suture

- Valve sewing ring suture ‘

- Tying down

Rapid deployment or

sutureless Valve

- Aortotomy closure (double layers : horizontal mattress suture + over- and over suture)




Considering Factors for surgical AVR - MICS

Right anterior thoracotomy




Considering Factors for surgical AVR - MICS

Operative procedure

Rt. Ant. Thoracotomy (279 or 3@ ICS)
Pump start : A line ( ), V line (SVC — jugular vein, ), cardioplegia
(antegrade, , direct)
Aortotomy

Leaflet excision and decalcification
Annular suture

Valve sewing ring suture ‘

Tying down

Rapid deployment or

sutureless Valve

Aortotomy closure (double layers : horizontal mattress suture + over- and over suture)




Considering Factors for surgical AVR - MICS

Video




Considering Factors for surgical AVR - anatomy

Aorta, root, annulus and leaflet calcification

- Aortotomy site, clamp site, decalcification
Aorta, ST junction, annulus size

- 19mm CE valve outer diameter 24mm - 22 x 3.14 = 69.08 mm (perimeter >70mm)

- Annular enlargement procedure (=& & 7ts4 12)
Bicuspid, ascending aorta aneurysm — MICS ?
Origin of coronary artery (high take-off RCA =2|) > =& T CT &¢I
>

Course of coronary (direct cardioplegia &% Al F2|) > == T coronary course 20!



Conclusions

K|o

- Severe AS or AR £ symptom

ol

- Conduction system, membranous septum

o

| routine procedureE TFSA} A[ZT2 2RO FEH..

ato

_ Ho|O
— L—

- Anatomy& 11




