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Surgery for Congenital Atrioventricular Valve Disease

Naoki Yoshimura and Yuki Ikeno
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University of Toyama, Toyama, Japan

Surgery for atrioventricular valve disease in infants and children has been a major therapeutic challenge for
many years.

[Congenital mitral valve disease] It poses special clinical and technical difficulties that include a wide spectrum
of morphologic abnormalities, high prevalence of associated cardiac anomalies, and small experience at each
institute. Although conservative procedures may obviously be preferred procedures of choice, mitral valve
replacement should be considered the procedure of choice in patients with severe deformities wherein conserva-
tive surgical treatment is unfeasible. Mitral valve replacement carries the disadvantage of requiring repeat valve
replacement for relative prosthetic valve obstruction because of somatic growth.

[Atrioventricular septal defect] It is important to maintain or create two-competent, nonstenotic atrioventricu-
lar valves. Effective atrioventricular valve repair depends on adequate septation.

[Atrioventricular valve disease in patients with functional single ventricle] Surgery for patients with a functional
single ventricle who have atrioventricular valve regurgitation remains a clinical challenge. Neonates or early
infants who require surgical treatment of atrioventricular regurgitation still have poor outcomes. Although
valve repair is preferable, prosthetic valve replacement should be considered when valve repair is questionable.
[Ebstein’s anomaly] Cone reconstruction of the tricuspid valve results in central blood flow through the tricus-
pid orifice and full coaptation of the leaflets. This technique can be performed with low mortality and morbidity.
Early and long-term outcomes are favorable.
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[Ebstein Ji5] 2004 4, da Silva 51X D #i5 X717z Cone reconstruction ffiE%Z D SiEEAE T, =
RPN BIFCHIIE N, 515, AEBICHT MR e 725 C LA ENS.
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Table 1 Surgery for congenital atrioventricular

valve disease

Left side atrioventricular valve disease
Biventricular anatomy
Congenital mitral valve disease
Atrioventricular septal defect
Tricuspid insufficiency in patients with corrected trans-
position of the great arteries (Ebstein like lesion)
Single-ventricular physiology
Common atrioventricular valve disease
Tricuspid valve disease
Mitral valve disease
Right side atrioventricular valve disease
Ebstein’s anomaly
Congenital tricuspid valve disease

Table 2 Mitral valve lesions
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1. {BIEFARZAT
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D) —ZDOMHEFENZEZ RWVD, JEREOIED
ZIKcHizb T &, EFhOREZ ST 2 HEN
N EMD, LI UIRIBIRICHT 2B TH
50 A0 B LEERE LT DETRRR, O
HFRRAR, KEIRFEZEOHED O P2, (Ml
WK T 5 a2 R—3%> b & UTHER, P B,
LEH DD D, TNTNOREREFENFINE L I3H
BOPTEES . Fe RVEMIEABE DR ZICBI L Tl
Carpentier 5 V12 X 23l 728158, DM HRENT
WD, BRMEFIYE & 75 0 f NI OIERE S E D
ZNT IR TH S (Table 2). B THICE L
T Carpentier 5 V ZHUNCZ < O FHAWE &
NTE (Table 3) B, ZE&ZLDMEEAEINNEN
T L, IO EMITIRRAEE N Z W LR NS
FIEEHTIEIRL TES TIERL, NREDIRICH S
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Type of lesions Chauvaud’ Yoshimura? Oppido®
Type I: Normal leaflet motion
Annular dilatation 7 30 25
Cleft leaflet 18 6 24
Leaflet defect 6
Type lI: Leaflet prolapse
Chordal elongation 46 13
Papillary muscle elongation 24 8
Absence of chordae 9 9
Type llI: Restricted leaflet motion
A: Normal papillary muscle
Commissure papillary fusion 8 1 12
Short chordae 7
B: Abnormal papillary muscle
Parachute mitral valve 5 3
Hammock mitral valve 12 2
Papillary muscle hypoplasia 3 1
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Table 3 Techniques of mitral valve repair

Technique of repair Chauvaud” Yoshimura? Stellin?
Annuloplasty
Carpentier prosthetic ring 70 6
Plication of the commissures 6 30 4
Plication of the annulus 5 20
Semicircular suture 5
Cleft suture without patch 14 6 21
Pericardial patch enlargement
Anterior leaflet 14
Posterior leaflet 8
Redundant valvular tissue removal 14
Chordal shortening 46 8 9
Papillary muscle shortening 24 10
Chordal transposition 12
Artificial chordae 3
Commissurotomy 15 1 15
Splitting of papillary muscle 13 3 35
Fenestration of papillary muscle 9

Fig. 1 Mitral annuloplasty: Reed technique

When the sutures are placed and tied as illustrated, the anterior leaflet is advanced toward the posterior leaflet resulting
in the adequate coaptation. This technique can be performed easily, and expected long-term durability.
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Fig. 2 Mitral valve repair: Artificial chordae tend-
ineae

A double-armed mattress ePTFE suture (CV-5°)
was passed through the free edge of the leaflet and
through papillary muscle. The sutures were then
passed through a small pledget, where the sutures
emerged from the papillary muscle. This suture
was drawn until the leaflet was drawn to the pap-
illary muscle.The knot was then tied at the level of
the opposing normal leaflet. The new chordae were
then pulled back through the papillary muscle until
the pledget came up against the muscle.
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1) Length of VSD patch /‘/ 2) Height of VSD patch
A~
‘B
A

4) Adequate septation line

Fig. 3 Septation of the common atrioventricular
valve

Adequate atrioventricular valve repair depends on
adequate septation.
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Fig. 4 Cone reconstruction

Cone-shaped valve which is attached to the right
ventricular apex was reconstructed with anterior
and posterior leaflets. In some cases, septal leaflet
can be used to create a wider cone. The new val-
vular annulus is constructed at the anatomically
correct level.
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