SURGICAL MANAGEMENT OF AV repesil. |
CANAL MALFORMATIONS

ESSAY
Submitted for Partial Fulfilment of

the Master Degree of General Surgery

By

Mcohamed Aziz Mohamed Frzrzat

M.B.,B.Ch.
Q . ‘—\‘ '-"‘\
SUPERVISED RY do
Prof. Dr. Mohamed El-Fiky P -

Professor of Cardio-Thoracic Surgery

Ain Shams University

FACULTY OF MEDICINE
AIN SHAMS UNIVERSITY
1985

Central Library - Ain Shams University



ACKNOWLEDGEMENT

I would like to express my sincere gratitude and heartfelt thanks to
Prof. Dr. Mohamed El-Fiky, Professor of Cardio Thoracic Surgery, Ain Shams
University, t¢ whom I am greatly indebted for his valuable guidance, expert

assistance and fruitful criticism.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



1

CONTENTS

ATET ol VEYIATEE i e i e e e D
TRCLITY i e et e e e
ARtk SRR SR e e e e e e
I3 ;l:i';f-& ............ R T
ZorlnT T TOTGITIOTE e e e e e e e e e e e e e e e e e e e
el T oD CoTRLTTLON TLESILS ... ..
ColTIL mTEToTT Ano IETnCoTON cf oordlctIon TLEZLCE
- ToTans crXrTsr LT 1 S
- ~ N La*.,k—A s\_;‘.,\-A.A: ......

~= BT e e P O L T T S T B
- 2t F < L L L L
T LT B

Central Library - Ain Shams University

KN

[

o

I



INTRODUCTION

Central Library - Ain Shams University



INTRODUCTION
AV canal mwalformations 1is not an uncommon congenital
heart disease.
The spectrum of cases is wide including different
anatomical variants.

It may coexist with other cardiovascular anomalies

which modify the natural 1life history and the prognosis
che surgically treated patients. Also, 1t may coexist
ital araomalies as Cewn's syndrome

congsen

M
jo7

g=reralis

aromaliess.

or splenic
The aiv ¢f thils study 1s To ldéentify these 3n:z
varisnts  and tc  explaln their embryvoleogic basis, wmetheds of
2 2ifferent sorclcal Tsconhniguss.,
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EMBRYOLOGY

The vascular system makes 1ts appearance in embryos
of about three weeks age as scattered masses of cells called
Angicgenic cells or blood islands. These cells form the

primitive heart tube.

The wall of this tube consists of three lavers, an
external laver fcrmed of one or twe cell lavers thick called
exvernal Twyocardial mwarntle, an  internal laver formed of

a single layer oI endcthelial c=lls. These two layers are

separatad Irem 2azch cther by & relatively th:ick acellular
third laver czllsd caraiac dz1ly, ZIrox which the sushier
Tilzsles develcn.

Thle tibe  1s  called the  bulbo-vertricular  tabe  zs
iz L. IoyT o Trhe arbyyorlo venTrigls Enid ozhe T SCrals

e growing npuolbo-ventricular tiobe ends to the right
ang antericrly forming the bulbe verncriculsr lccp. The despan-
ing concavity con the lafi gifs of <hs bilpe verrricular
Iocop Is callisd the bulbo ventricoler or Zono VeERTricular
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The atrial portien c¢f the heart dilates tc fcrm a
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common atrium. The gcrowth of the commen atrium takes

s
e
jai]
9]
®
b
s
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dorsc-cephalad direction, dorsal to <the bulbo

-

rentricular tubs. The atricventricular Sunction shifts cephalad
with the growth of the atriur and is now called atrioventricu-

lar canal or AV canal (Furst et al, 1982]).

the myocardial and endocardial +tubes c¢f the Dbulbo

oz sach & way that
it 1n DETWSEn ThET
four curves cr . Thno o proxivasl s=grent of the endofsrclzs
Tune gSTar-ing &t Toe Voncus =ErZ I8 ThE AV rczErnzo. It runs
fynr g mernalic nogstsricr to 5 CAUCEL BTTEYISY CCELTION.
Wewt corrmos the fivst cUrve Tr LroxiTa. zand prr-aToulls
i= wrmich the erderavéi=l  tane Torns 557 To ihe right o
ForYT o The [YOMITaL Tran3verse JLnC
{IVITi. Inm the secong curve, At
Zermr the zszerding limk. ThEm it
—re digtal tra=msverse Linb. In sng IcurTh Ccurve 1T Turns
€9° Lackwards To Jorm o Tne Termiral LiTo.
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Atrio-Ventricular Cushions:

During AV canal expansicn,

9]
W

and 2 swmall lareral atrio-ventricular

cushion is attached %o +the
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i
formatlion and semilunar cu

Fig.:{2): AV canal gartitlcrning, anterior wmitrazl leaflet

sp fermaticn. A) Sagittal micresec-

tior cof huran embryvenic hneart pessing through AV cushions
and vercricular septum. Superior and inferior AV usnions
(SZVC, 1AVC) apprcach each other but are not fuasea. Pulmonary
cruncus (valve, PV} is still filleé with truncal mesenchymal
ridges. B} Sagittal micresecticn of human embryonic heart pro-
igcted plane 1is same as 1in A- Anterior and posterior AV
cushions are fused Zforming znterior mizral leaflet (AML}.
puimcnary truncal mesenchymal ridges are hollowed cut with
shape of semilunar cusps anc related sinuses of wvalsalva.
C) Left ventricular view diagram of develcpmental stage
between A and B. Right extreme end of fused AV cushions

provides a dorsal wall for IVF. (Goor and Lillehei, 1975).
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The atrioventricular endocardial cushions contribute
to the formation of the atricventricular septum, the membra-
nous interventricular septum, and the AV valves. They also
aid in clossure of the ostium primum (Van Mierop et al,

1962).

Development of the Ventricular Septum:

buring the 5th week, the right and left definitive
ventricles are indicated as slight projections on the external
surface of the primitive common ventricle. It is uncertain
whether the ricght ventricle is a derivative of thes common
ventricle or of the caudal end of the primitive bulbus or

-

of beth. In either events, the appearance of & crescentic

in
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h
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separation

Detween nlarges, this
ridge despens septum nas
a fras ventral horns
ocf tne =22 erndocaraizl
cushicns .

The copotruncas weoves fronm 1ts initial “ar lateral
posizion to a mere mwedial locaticn rto lis in 3 wid  sagittal

r

in a depression of the atr

"
=
3]
o
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a: roof betweer the primitive

gt

right and left atria.
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Zlsc the AV canal moves frem left to right to 13

ot
™

0
Bn

in a wid sagittal plens, so that, the right extremity o

the canal comes to lie caudal to the orificse of the truncus.

Partitioning, rotation and abscorption of the conotru-
ncus cccurs resulting in Zusicon of the septum aorto pulmenale
ard the trunkal septum. Alsc, fusicon results with <he wvent-

ricular septum through the right extremity of the AV cushions

— - -— P T T e Rt —_ v - o — 1 — o — e -— — o A
cie LNTESIITenT Y CUlEY COoTMImLonICE2T1Ien l1z=E DeEltwesn = SammlT

cf =he sprcrTal Centricolar ESrT LT a2ng The CoTTon ML zlue,
TowsT2r, TonE TEIOX vooLE o2 o7 Tuscular
Tlssls scozZtscenT To o sTricUenTrizcular . izh Tre
TETLrEIncLE ZITIUT Ccan i fsilcflent zE owsll Trme osilze of
Tns  InmTervinTricolLar ooTTyoniceTion vrlss IcorT 3 larcs IO
= =Tell = CETWIIT RTIICUOTTIILIULAY TERoUW hatol
o lopsr meErsit ol ks EoTTUT Tne Toooliar

T2t zroearanoe ol ThE ENTIIIL.ET EepTor rallects
& CG=Iliclongcy I Tme LopdY DArT oI ThE TLITULAY  ZELTU.T. WhEn
vIifwas Srom the right venTtricls, Toe cefegy g logsted irnfericor
§nC TCoSTericy ST ToE Tyl T ELLTYE nTricularvos ERelle: E=
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frequently covered by the septal leaflet of the tricuspid
valve. When viewed from the left ventricle, it is situated

in the outflow tract of the left ventricle (Perloff, 1978).

Development of the Septum Primum:

The roof of the common atrium presents a depression
in relation to the truncus. This depression deepens and
divides the common atrium into right and left atria, and
is now called septum primum. Internally, it has a free sickle
shaped margin, the superior limit c¢f which extends on the
roof as far as the superior AV cushion, while, the inferior
limit extends on the floor as far as the infericr AV cushion.

Proliferation cf the AV cushions Dbrings about clossure

wn

cZ the ostium primur {Geor and Lillehei, 1975},

Development of the AV valves:

in orincigle, each atrioventricular valive leaflet
ig derived Irorm two components, each CoTponent coniributes
Ealf a leaflet. Twe neighbourirg messes of arndecardial cushion
tissues Dbecome separated freom the wventricular wzll by 3
Process o©f undermining except only their bpasilar and apiczl
porticns which remain ezttached o the heart wall, <that is

or the atrioventricular ring and condensaticons of ventricualar
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