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Anatomy of the Atrioventricular Valves for Understanding Pediatric Cardiac Diseases
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Anatomical knowledge of atrioventricular valves is essential to enhance the quality of diagnosis and treatment of
pediatric cardiac diseases. Basic structure and function of the mitral valve, which consists of two leaflets, annu-
lus, chordae, and papillary muscles as well as their variations, should be properly recognized. In particular, dys-
plasia of the leaflets and abnormalities of subvalvar apparatus are frequently seen in congenital valvular diseases.
Left circumflex coronary artery, coronary sinus, central fibrous body, and the aortic valve are located around
the perimeter of the mitral valve. Basic structure of three leaflets, chordae, and papillary muscles of the tricus-
pid valve and its variations, which are occasionally seen in septal and anterior leaflets, should be recognized.
Relationship to the aortic valve and the conduction system, including Koch's triangle and membranous septum,
are also important anatomical points. Atrioventricular septal defect and Ebstein’s anomaly are closely related to
abnormalities of atrioventricular valves. Variations in common atrioventricular valve and anomalous location
of the conduction system are particularly important for understanding atrioventricular septal defect. However,
deformity and apical deviation of the septal and the posterior leaflets of the tricuspid valve, which may cause
severe regurgitation, are pathognomonic in Ebstein’s anomaly. Accordingly, the right ventricle varies in size and
shape. In single ventricle with univentricular physiology, durability of the tricuspid valve in systemic circulation
and regurgitation of the common atrioventricular valve are important issues that may influence prognosis.
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Fig. 1 Left ventricular view of the mitral valve

The ventricular aspect of the mitral valve is infre-
quently seen during surgery. This photo was taken
at Batista operation for a 2-year-old boy in critical
condition with dilated cardiomyopathy. A stitch for
Alfieri’s valvuloplasty (black arrow) was placed at
the midpoint of the leaflets of the mitral valve.

Fig. 2 Congenital mitral stenosis

This dysplastic mitral valve was resected during
mitral valve replacement procedure for a 3-month-
old girl who presented with severe heart failure due
to congenital mitral stenosis. The leaflet was dys-
plastic and the annulus was smaller. The subvalvar
apparatus suggested developmental anomaly as
the undermining process.
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WHETH B (Fig. .
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Fig. 3 Congenital mitral regurgitation

A: The anterior leaflet of the mitral valve, which
was resected at surgery in a 3-year-old boy with
congenital mitral regurgitation, shows a markedly
thickened leaflet with a stout strut chorda resem-
bling a pillar. This patient had undergone mitral
valvuloplasty several months prior to the surgery.
However, he needed a redo surgery due to hemo-
lytic anemia and, subsequently, a valve replace-
ment was done.

B: The anterior leaflet of an 8-month-old girl with
congenital mitral regurgitation shows muscle bun-
dles in the strut chordae.

Fig. 4 Left ventricular outflow obstruction in
hypertrophic obstructive cardiomyopathy
A 6-month-old girl with localized hypertrophic
obstructive cardiomyopathy and congenital mitral
regurgitation presented with cardiogenic shock.
This long-axis echo view shows significant obstruc-
tion in the mid-portion of the left ventricular out-
flow. As the anterior leaflet of the mitral valve is
situated between the inflow and outflow of the left
ventricle, mitral valve replacement was considered
as a surgical option to relieve obstruction.

LA: left atrium; LV: left ventricle; AO: ascending
aorta
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AN

BHRABETIE, b 5 HOANEAR51H
=

Iz
WEZRICEL L DER (variation) BHSN S 2,



139

VSD D75\ R R s FR R RARE Tl 2 DD FEE ST
IMAET 2D, EDOEKRERERIEFRLCTH S LITiE
B9 %, AERH@EEZEAORERIC variation 211
W THZH, WK TIE Rastelli 7ML AL 5N
TWa. ARIEH 60% % 18, bridging leaflets 3 /¢
= 1 H 0 RO AR crest I <. B R DEK
T, bridging leaflets (3 LAEMANC A D, RO
FEHRE T X 723 0RICH B MEESALER I <. C
BRI 35% %2 5 &, RFIC 21-trisomy I %\, bridg-
ing leaflets (3452 FICES D, BRI OLEHFTIE A
<, AIALEEEINT < (free floating) .

ITARA Y (Bbstein) @&, =R GRFicrh
bRk, 1&R) DL LR DA BN Z2 R
&I ZEET, MBEMHD undermining D YLK & & 2
BNTWVA. R LIEARIBOBEEIESE L TEHD
(plastering), fiZED—&IdAiEL (atrialized) LT
V3 V. R L TOARLEIRIEAE SIIREAD. A
FETIE LI LR E 5. £z, HRemG
BN ENGERMEIRAYAEZ S G H0, &
5B ZEREER D57 (Wolf-Parkinson-White Jif
R ZfEo bt dsb.

COKSICERBIVRER T Z DT LD Y, HE
ELEkL TH%. 2 DM TObNTE A, Bl
TEDREMHIEEE L LT Cone Fifin 2 Y. %
7z, BULEBRIREBICHEL T T 4+ > 2 VAIF iz HiEd
HEFEZEND.

BHORMKRBLBER

HOBEOREZEMEEICIE4DD X A7 (double
inlet, tricuspid atresia, mitral atresia, common atrio-
ventricular valve) W% % 2. i, HEREEFICH
5N B Wi, WIGERZH S =R DM M Fi2IC
WY 5. FPKITIE unbalanced AVSD & 7 o XV
BIFfORNGLEZ D, ZOHRICEEER
WHROREAE U %, ITE TS edge to edge i 'Y %
bivalvation % 19 7z E DI M THN TEH D, H
DEIEIC BT B FEEFOMENCS DOV TIE, ThbDHt
BRI BE LT3 5.

=
ra ==]

I & =R OMEITIX, R, Flm, SRl
ik (MR, FLEARD) OMHG & HRE, R0 rLEm
DA Rz MR d 5 C L WEETH 5. BESTIE
DL RIURERICB T D HER B U TR B

o5, Xic, FEREENEEG T 2ARMWREL L
T, BEPRRIBELE TTA2A VHEN DS, T
UTe B S ORI Z I BfiR S 2 T &8, /NRPEER
TR DOBWIOIRROEZ w8 % T LICDENS.

AR
AR B LBR I N E LR (COD 170,

51 RSk

D) EEGE, B K ERTBOREZ B S B 72 DI
RODIBFEE .. B 1R, Hsl, APV a—%, 2007
2) Kouchoukos NT, Blackstone EH, Hanley FL, et al: Kirk-
lin/Barratt-Boyes Cardiac Surgery. 4th Edition, Philadel-
phia, Elsevier Saunders, 2013
3) Carpentier A, Adams DH, Filsouri F: Reconstructive
Valve Surgery. Maryland Heights, Saunders Elsevier, 2010
4) Drake RL, Vogl AW, Mitchell AWM: %' L 1 figfil*4, iz
B3R, Hnl, TILERT - Y=y, 2016
5) LT, I B ARHEE SRR TN,
HEl, AVHIVE 2—4k, 2003
6) Wilcox BR, Cook AC, Anderson RH: Surgical Anatomy of
the Heart. 3rd Edition, Cambridge, Cambridge University
Press, 2004
7) Victor S, Nayak VM: Variations in the papillary muscles
of the normal mitral valve and their surgical relevance. J
Card Surg 1995; 10: 597-607
8) HEXHMEH, MRFELRE, f)I[FIH, (& @ AR
a2 M U7z —RALOE TR R BVE (ASD) DR
HIMES—/e EREIRESE (LSVC) DAz b —.
F/NRIRERAR 25 19915 6: 521-526
9) WBEL L LENRORMIEER. R, EAEH,
2013
10) B, 7Y by E- RXwh— SRR
MEDREDONRT P T A— L, a7V H—-
TxTT= IR, 1987
11) Licht DJ, Shera DM, Clancy RR, et al: Brain maturation is
delayed in infants with complex congenital heart defects.
J Thorac Cardiovasc Surg 2009; 137: 529-537
12) Allen HD, Driscoll DJ, Shaddy RE, et al: Moss and
Adams'Heart Disease in Infants, Children, and Adoles-
cents including the Fetus and Young Adults. 8th Edition,
Philadelphia, Lippincott Williams & Wilkins, 2013
13) da Silva JP, Baumgratz JE, da Fonseca L, et al: The cone
reconstruction of the tricuspid valve in Ebstein’s anomaly.
The operation: Early and midterm results. ] Thorac Car-
diovasc Surg 2007; 133: 215-223
14) Ando M, Takahashi Y: Edge-to-edge repair of common
atrioventricular or tricuspid valve in patients with func-
tionally single ventricle. Ann Thorac Surg 2007; 84: 1571~
1577
15) Van Son JAM, Walther T, Mohr FW: Patch augmentation
of regurgitant common atrioventricular valve in univen-
tricular physiology. Ann Thorac Surg 1997; 64: 508-510
16) Konstantinov IE, Sugimoto K, Brizard CP, et al: Single
ventricle: Repair of atrioventricular valve using the bridg-
ing technique. Multimedia Manual Cardio-Thorac Surg
2015, published online

© 2017 Japanese Society of Pediatric Cardiology and Cardiac Surgery


http://dx.doi.org/10.1111/j.1540-8191.1995.tb00642.x
http://dx.doi.org/10.1111/j.1540-8191.1995.tb00642.x
http://dx.doi.org/10.1111/j.1540-8191.1995.tb00642.x
http://dx.doi.org/10.1016/j.jtcvs.2008.10.025
http://dx.doi.org/10.1016/j.jtcvs.2008.10.025
http://dx.doi.org/10.1016/j.jtcvs.2008.10.025
http://dx.doi.org/10.1016/j.jtcvs.2006.09.018
http://dx.doi.org/10.1016/j.jtcvs.2006.09.018
http://dx.doi.org/10.1016/j.jtcvs.2006.09.018
http://dx.doi.org/10.1016/j.jtcvs.2006.09.018
http://dx.doi.org/10.1016/j.athoracsur.2007.06.026
http://dx.doi.org/10.1016/j.athoracsur.2007.06.026
http://dx.doi.org/10.1016/j.athoracsur.2007.06.026
http://dx.doi.org/10.1016/j.athoracsur.2007.06.026
http://dx.doi.org/10.1016/S0003-4975(97)00279-8
http://dx.doi.org/10.1016/S0003-4975(97)00279-8
http://dx.doi.org/10.1016/S0003-4975(97)00279-8

