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component parts and characteristically fine

apical trabeculations.

Dissection made by removing the right &
part of the left aortic sinuses to show
relations of the fibrous triangle between
right and non coronary aortic leaflets.
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A schematic diagram of the relationship
the aortic valve leaflets to the structu
underlying the commissures.
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Fig. 4:

The hemodynamic  ventriculoarter
junction of the semilunar valves exter
from the sinotubular junction across f
anatomic ventriculoarterial junction to t
basal ring and back in each leaflet.
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Schematic representation of a cross sec
through the aortic valve leaflet, showing i
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continuity of endocardial and endothelial

components with the aortic valve.
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Positions of the aortic valve leaflets at ¢
diastole and end systole and of a sin
leaflet in profile during ejection as tl
leaflet moves from the closed position
full opening.
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Fig. 7:

Commissural cusp plication can be used to/4
address cusp elongation and prolapse. If can
be used at one or more commissures |and
may incorporate one or both of the cupgps
into the plication near the commissure ags is
depicted.

Fig. 8:

Triangular resection of the anterior cusy of75
a bicuspid valve with raphe is shown (f).

The resection is not extended to the hipge
point but stops in the body of the cusp. The
rudimentary commissural support [is

released as well. The cusp defect is sewn
together with 6-0 Gore-Tex suture (B).

Fig. 9:

Commissuroplasty is shown with pledget- 77
reinforced mattress suture that extends ffom
within the aortic sinus, through the hinge

point near the commissure across to [the
juxtaposed sinus (A) or that extends frpm

outside the aorta, into the sinus, acrosy the
hinge points, and through the adjacent sinus
(B and C)

Fig. 10:

Modified valve-sparing root replacemegnt 81
with an annuloplasty created by the primjry
suture line that follows a coronet shape and
reconfigures the subcommissural trianglé to
its desired shape (A). The second sufure
line completes the attachment of the aqrtic
remnant and hinge point for valye
reimplantation with commissural
resuspension (B).




Fig. 11:

Postoperative magnetic resonances6

angiogram of a Marfan patient

reimplanted tricuspid aortic valve with

three distinct neosinuses (A), a reimplan
bicuspid aortic valve with two distin
neosinuses (B), and a reimplanted bicus
aortic valve with rudimentary commisst
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after triangular resection of the raphe, fwo

neosinuses accommodate the anterior ¢
and one neosinus accommodates
posterior cusp (C). The neosinuses W
created with a tailored graft in each c

using the technique previously described.
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INTRODUCTION

The first attempts at surgical treatment of valvidieart
diseases were directed toward repair of mitral agenin the
early 1920s by Elliot Carr Cutler in Boston and Slienry
Souttar in Londort".

Under a historical perspective, aortic surgerytsthwith
conservative procedures that fell into disuse wieéiable valve
prostheses became availaile

Aortic valve repair is an attractive concept beeats
offers the possibility of valve competence witha@ttuctural
deterioration due to viability and they preclude theed for
anticoagulation. Enthusiasm for aortic valve repais waxed
and waned over the past 45 years due in part tontierent
technical difficulties and poor mid-term resultserfRwed
interest in the concept of aortic valve repair apd over the
last 20 year§.

The surgical techniques for aortic valve repair are

designed to repair the following alterations: 1lption of the
aortic ring; 2) prolapse of the sinuses (frequertkig right
coronary) into the left ventricle; 3) faulty molliof the cusps
due to thickening, or calcification, or both; rtic retraction,
perforation and laceration of the cusps causedtgciious, or
inflammatory processes, or both 5) congenital defand 6)

-7-
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traumatic lesions. From a didactic point of vieacanstructive
aortic valve surgery can be applied to three dffierlesion
categories: (A) Stenosis; (B) Insufficiency and) @mbined
lesions, aortic stenosis and insufficiefity

Most surgical techniques used nowadays were destrib
many years ago. It remains however, that the simgtest
important factor of aortic valve repair is the gtyabf the aortic
valve leaflets. There must be enough leaflet tisstigood
guality to satisfactorily restore normal valve ftioo.
Generally, multiple techniques are required in mepa the
aortic valve and probably no single technique carexpected
to achieve satisfactory resufts

For aortic stenosis, valve commissurotomy plus
debridement of fibrotic areas and decalcificatiange rule®.
Recently, it is suggested that aortic valve repsia viable
alternative to current valve treatments in patievith early to
mid-stage calcific aortic valve dised®e

Congenital valvular aortic stenosis in young pdtasa a
subgroup where conservative surgical options amatdd,
although an ingenious technical artifice was intraetl for the
preservation of bicuspid aortic valvés

Recent advances in understanding the different
mechanisms of aortic regurgitation (AR) have resilin the
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evolution and application of valve- conserving @tienms due
to an increasing number of patients with aortiaurggation®.

Aortic valve repair for AR in patients with tricusp
leaflet morphology is a safe procedure that provig@od
intermediate-term resulf3.

Isolated prolapse of one or more aortic cusps is a
frequent cause of regurgitation. While aortic vatepair for
dilated annulus is the most accepted indicationmeso
controversy exists about aortic valve repair fotigras with
bicuspid aortic valve (BAV) and cusp prolapse adfe#flet
valves®.

It is advocated that, aortic regurgitation due to
perforation or tear can be treated effectively loytia valve
repair using pericardial patch plasty. The fundciomesults are
satisfactory. With the application of this techreqalso more
complex pathologies of the aortic valve can be esgkd
adequately thus extending the concept of valvegpvasion in
patients with aortic regurgitatidt’.

In patients with aortic aneurysms or dissectionsiving
the aortic root, 2 reparative approaches have lbsed. The
first consists of a remodeling operation with radliexcision of
all diseased aortic tissue down to the annulusovald by
reconstruction of the root using three tongue-stigpecesses
to recreate the aortic sinuses. The second apprighehtube

-3-
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operation), consists of less radical excision o thseased
aortic wall followed by insertion of the mobilizedlve inside a
Dacron tubé?.

Freedom from reintervention after complex valvearep
was not different from that after valve replacementth
acceptable residual aortic stenosis and insuffagiersimple
repairs and repair of aortic insufficiency with wecular septal

defect yielded excellent long-term freedom fromrmteivention
(11)

The long-term morbidity and mortality is low andiwea
repair may be an option in carefully selected pasie?.




Aim of the Work

AIM OF THE WORK

A highlight in recent advances of aortic valve repall
be presented, and outcome data will be discussed.




Anatomy of Left Oentricle and Aortic Oalve

ANATOMY OF LEFT VENTRICLE AND
AORTIC VALVE

Inlet and Apical Trabecular Portions:

The left ventricle can be subdivided into three
components, similar to the right ventricle. Theetrdomponent
surrounds, and is limited by, the mitral valve atsdtension
apparatus. The two papillary muscles occupy ardeedl and
posteromedial positions and are positioned ratlusecto each
other. The leaflets of the mitral valve have noedirseptal
attachments because the deep posterior diverticafuime left
ventricular outflow tract displaces the aortic leatway from
the inlet septum. The apical trabecular componérthe left
ventricle extends to the apex, where the myocardism
surprisingly thin. The trabeculations of the le&mricle are
guite fine compared with those of the right vemri¢Fig. 1).
This characteristic is useful for defining ventteaoumorphology
on diagnostic ventriculogrants).

Outlet Portion:

The outlet component supports the aortic valve and
consists of both muscular and fibrous portions.sTh in
contrast to the infundibulum of the right ventrickghich is
comprised entirely of muscle. The septal portiontioé left
ventricular outflow tract, although primarily musay also




Anatomy of Left Oentricle and Aortic Oalve

includes the membranous portion of the ventricségotum. The
posterior quadrant of the outflow tract consistanfextensive
fibrous curtain that extends from the fibrous staeof the

heart across the aortic leaflet of the mitral valed supports
the leaflets of the aortic valve in the area oft@woitral

continuity (Fig. 2). The lateral quadrant of theftmw tract is

again muscular and consists of the lateral mar§ith@® inner
curvature of the heart, delineated externally by tfansverse
sinus. The left bundle of the cardiac conductiosteay enters
the left ventricular outflow tract posterior to th@eembranous
septum and immediately beneath the commissure battee
right and non coronary leaflets of the aortic valvdter

traveling a short distance down the septum, the behdle

divides into anterior, septal, and posterior diwisi™>.

Fine apical e '._* Outlet™
trabeculations 1 " ' @ (aorta)

e

¢ =3 Inlet
{mitral valve)

Figure (1): Dissection of the left ventricle shows its compungarts and
char acteristically fine apical trabeculatidh&
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Figure (2): Dissection made by removing the right and parthef left
aortic sinuses to show the relations of the fibrtnisngle between the
right and non coronary aortic leaflétd.
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Aortic Root:

The aortic root is the anatomical segment betwéen t
left ventricle and the ascending aorta. It contdims aortic
valve and other anatomical segments which funci®m unit.
The aortic root has four anatomical components. dbsic
annulus, the aortic cusp, the aortic sinus andsthetubular
junction®?.

The aortic annulus is a fibrous structure thatchia the
aortic root to the left ventricle. It is attachededtly to the
myocardium in 45% of its circumference and to fimo
structure in the remaining 50%. The aortic annuhes
scalloped shape. The aortic root has a fibrousimaity with
the anterior leaflet of the mitral valve and themmbeanous
septum and is attached to a muscular intervenat@dptum by
a fibrous strand. A fibrous tissue that separageabrtic valve

from the mitral valve is termed the intervalvulasrbus body
(15)

Aortic Valve:

The aortic valve is a semilunar valve, morpholollyca
guite similar to the pulmonary valve. Likewiseddes not have
a discrete annulus (Fig. 3). Because of its cefdicdtion, the
aortic valve is related to each of the cardiac dbens and
valves (Fig. 4). A thorough knowledge of thesetreteships is
essential to understanding aortic valve pathologg enany

-9.



