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HISTORICAL INTRODUCTION

The firat recorded mention of the term "Ductus Arte-
riesus” is attributed to Giulio Cesare Aranize in his De
Humanis Poltre Libre published is 1595.

In 1900, Gibson wae the first to give a precise des-
eription of the coentinucus murmur of the Patent Ductus Arter=-
igsus, In 1925, Hélman analysed reports of 28 patients with
PDA and described the probable direciion of bleod flow on
the Basis of the pathologlc anatomy found at autopsy. He
compared the ones with a left to right shunt through the
ductus to perscns with peripheral artericvencus fistuls.

Graybiel, Strieder, and Beyer in 1938 reported the
first surgicel attempt on the PDA. The patient had Subsacute
bacterial endocarditis, and technical difficuliies at
operation resulted in incomplete oblitaration of the fistula
by a series of plicating autures, Death occured cn the
fourth postoperative dpy from vomlting and aspiration second=-
ary to acute gastric dilatation.

Grogs reported the firat successful closure of a PDA
in 12939, A single ligature was used by Gross whe had sub-~
sequently modified his procedure tc include multiple ligat=-
ures with injection of sclerocsing sclutions or wrapping with
cellophane.

Because 0f the significant incidence of recanalization
following the ligature technique (20%}, Gross began dividiné

the ductus between hmemcatates and sufuring both ends.
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EMBRYOLOGY

Strictly speaking, PDA is not a form of congenital
heart disegse, but the abnormal persiatance into postnetal

life of a normal foetal structure,.

The ductus arteriocsus joins the roct of the left
pulmonary artery to the aorts just distal to the origin of
the left subeclavian artery; embryologically it ia derived
from the dorsal portion of the sixth branchisl arch. During
foetal 1ife the ductfus carries blood frem the pulmonary
artery to the aorta because of the high resiatance te flow
in the pulmonary vascular bed which 1a glmost completely

occlulled becguge the lungs are unexpanded and ungeratede.

EBefore the dewveloapment of the pulmonary arteries,
the fourth end sixth branchial arches are of equsal size,
indicating tnat they transmit equal blosd flowsa. Once the
pulmonary arteries contact the sixth arches, the arch
gegment between the original pulmonary arteries snd the aortic
zac becomes the pulmonary artery and its twe maln branchas.
The right aixth sreh invelutes, while the segment of the
aixth arch that communicates between the pulmonary arterizl
tree and the left paired dordgsl acris remgins patent; the

ductus arteriosus,

A3 Rudolph et al and others showed, in the prenmtal
peried equel amounts of blood pass through the pulmonary

and moertic valuez, While most of the aortic blood is
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iatributed into the ho=sd ost

[

resior, of tl.e righz

leular output flowe vis the ductug lnto the desce.diy
aortse. Durin. the firs. twe weeis after oirth, ths pulao-
nary flow is disiributed Zito vhe luass and the ducius
cbliteratesa. Durin: this srocess, sctive iatinal gro_ife-
retiorn 1s seen in the ductus, = the elastic layer iz the

viedia of the prepnmital ductus is seplsced by Lfibrotie conn-
ctive tissue. The aortic istiimus expends ond attains 2
elibr ailar %o thet of the remsining zorta. The ductus

1g subsequently converted to a cord of fitrous con.eciive
tissue; tie ligamerntw: srieriosum.

According to Darniel, a.ztonic closure 28 the ductus
is ¢ lete by the age of two weeks in 33 % of newbern inf-
ants, by iwo nmonths in aboutr v o , od of one yesr Im LU L

Tne Rewgons Tor closure of the ductus arteriosus ere not
fuliy uncerstood, but tue oxyoe: tepsion of tie wrieriad
blood is e¢learly of grest importance, In lembs zuid grines

igsg, increased oxygen 1o tlie foetal vlood causes uusculer

contractior of the ductus,

1959 n

born infants causes & fuactionall;

gintaired that ifuierference with respirs

ard Lind in 1935% and Burcord
tion ia new-

closed ductus to reopen.

Turtherzore, it iz well knows thet the incidence of PLA is
gignilicantly higher in babies torn at high alitliudes where
the oxygen tension of taoe iunspired =27r is reduced. Reccrd
ard wceovm fourd that e nlgtor; of foetel distress weas

com.oler 1o children

witly PoA

toan

in normal ciilirein.
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This finding is also recorded by Siduey. Arart from low
oxy: en btension, the only other factor known to favour pat-
ency of the ductus is rubella sufiered by the .iother in
firgt trimester of pregnency. According to Bugenie and
lonika, of 376 infents and children witlh biologically pro-
ved intrauterine rubella, 182 (43 %) hud congenital heart
digscase. 37 of these had FDA.

According to Sidney and co-workers, a new concept regarding
the mechanizms for persistence of the ductus, eitails o
reduced cholinergic innervaiion of the ductus and decreased
ductal response to oxysen, resulting in a 1loss o vasocon-
striciing ability.

According teo Moss end Robert, it is wvory Lizely tiaﬁ
brady«cinin, an erdogenous nolypeptide vasodilator,plays
an inmportent rele in the acute cireculslory acjustrents at
birth, ineluding dilatation of +:.e pulaoncry vasculaiure
and constriction of the ductus srieriocsus ard umblical
artery.

In persistant ductus arteriosus the ductus does not
opliterete; and instead of fibvrous tissue, zuscular eleme-
nts replace the elastica in tihe media. Whether tzis is
due 10 persistently high puliionsry recistance and signifi-
cent flow througn the ductus or to en inneriied laillure
of the ductel tiscue to retract zas not yet been fully

answered.
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Studying a series of normal hearts from antopsies
J IS

o1l Z58 cases raengilng in age from one dey to oo

41]

year,
Christie found that the ductus was cpen two weeks efter
birth in 65 %, out tonls ropidly decreased so tiat only
2 % were open arter 32 weeks and only 1 % at one year.
sany of these were swmall openings which are furctionally
unimportant. Patency has been ascrived to interruption
of the phase of muscular contraction.

ilicheel A. Hyman et al studied the effect of acetyl
sglicylic acid on the ductus arteriosus in tne fetal
lasios in utero and councluded that tlie efyects of prost-
ailancins E1 & E2 are ore prominant at the low levels
af P02 normally present in the fetus, and tiug produciion
af these prosteglandins in fTihe ductus may be Inporzant

i eintzining its patency during fetal 1ife. Tney

L3

o]

Lg.ested thot this dominance of prosiseglandins El& EE
&0tivity, is respensible for maintenance of persgistant
patency of tie ductus smrteriosus in prematurely born
human infants. They postulated that prostaglandiag
synthatase innibition, therefore, may play en im,urtant
role in therspeutic attempts at closing the ductus in
these infants.

In suggport of the previous pestulstion, Jenos et =zl
reported six pre-term infants with FDA eand resplr..lory
distreszs in whom the PDAs were closed chemicelly oy

intravercous Injection of invometnacin.
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ANATULY AlL FATIOLOGY

Patent cductus artericsus is o oommunication
between the pulmonary artery and aorta. It may present
ag ! Isolated PDA, Aneurysm of PDA, PDA associated with
intracardiac malformations, FD4 associsted witi comrctat-
ion or interruption of the aortic arch and FDA s2 8 comp-
onent of & vescular ring.

Anatomicelly, PDA is a persistance of t..e normel
commupication between iine pulmonary srieriasl system ard
the aerta in the foeitus. The PDA exhibits considerable
varistion in widin from a few nillimeters to 2 or more
centimeters. On the pulmoenery side, the ductus srises
from the ¢ephaloposterior sspect of the cormencement of
left pulmonary artery. When viewing it from the front,
the ductus eppears to arise very close to cepheloposterior
aspect ¢of the bifurcastion of tke pulmonary srtery. Since
the pulsmon:zry srtery runs rougaly in an enterposterior
direction; the ductus is hidden in the frontal view Ty
the main pulmeonary artery. On tie aortic side, the ductus
ig ilaoserted intoe the lesser curvature at tie level of the
trensition from the acriic srch to the descending aorta.
It is usually found slightly diszal to and opposite the
origin of the leit subclavien artery. <rosteriorly, the
ductus is relsted to the left main bronecius. In front

of the ductus is found the left wvagus nerve, end the
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dchematic portrayai of the centrsl circulation
in patent arteriosus witith left-to-right shunt.
In this condition only *two cardiac chambers,
the left atrium and left ventricle, participste
in the shunt.
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recurrent laryngeel nerve encircles the ductus =nd
agcends benind the sortic erclh inito tie cegsophego-
tracheal groove medially.

The pulmeonary end of the ductus is covered by
g reflection of the pericerdium, which appears as &8
srall flat lappet that can be elevated off the ductus
by sherp dissection. EBenind the ductus is the region
between the ductus asnd the ieft mein bronclus; the
rericardium adheres by fiorous tissue extension to the
lert main breonchus, the medial espect of the asorta,
and the ieft main pulm.nary artery. This fibrous layer
was described by Grosa as a fibrous web.

While in prenstal life the media of the ductus
ingludes elsgtica, this lasyer disappearg efter birth.
when the ductus becomes 2 ligementum ariteriasum, the
elastice is revlaced by fibrous tissue. DBui when the
ductus remaeins patent, the elestica is replaced by
magcular elements.

Usuelly, in smaliler children the wall of the
ductus is relatively thicker and stronger. However,
in patients with longstending PDA as well es in scome
children perticularly those with pulmonary hypertension
the wall of the ductus is thin and friable and may be
eagily torn s & regult of glight treume. In ceses
agsociated with pulmonary hypertension and in clder

petients, moderete to heavy calcification may be found
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