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INTRODUCTION AND HISTORICAL ASPECT

Central Library - Ain Shams University



Coarctation of the aoria signifies & constriction of the sorta in
the region of its juncture with the ductus arteriosus or its vestige
(Blackford, 1928). The term congenital stenosis of the tsthmus is
also employed. The adventage of this term is that il is more early
understood by persons who do not read English readily (King,
1926). The disadvanlages ouilweigh this, for the term is clumsy and
subject 10 ambiguous abbreviations. Many eulhors have maintained
that the condition develops after birth. The anatomic isthmus is that
part of the sorts between the origin of the left subciavian and the
mouth of the ductus arteriosus; this definilion excludes the large
number of cases reported tn which the constriction is distsl to the
insertion of the Tigamentum arteriosum. However, in 1839 Hercier
wrote  "Cosrctation™ in  French; ten yesrs later Diesterwag,
“Coarctatio” in Latin, and the Engltsh  word d:ar‘ctation has an

honorable history since 1876 (Blackford, 1928}.

in the year 1760, Morgagni performed s postmoriem on a monk
and drew attention 10 & constriction of the gorta a short distance

from the heart.

The first case definitely described with the typical pathologics)
findings and colleteral circulstion was recorded by Paris in 1791

(Barie, 18BB6).

The occurrence of coarclstion of the aorla is nol rare

Blackford in 1928 estimaled that coarclation of the aorta was found
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once in every 155C autopsies. Evans in 1932 stgted that it occurred
once in every 1000 eutopsies. Abbott, in her series of 1000 ceses
of congenital heart disease, records coarclstion of the sorie -as
occurring 178 times, 105 of these or 608 were of the adult type.

Periman found it occurring once in 16000 men (Calodney, 1950).

Although an increesing number of anstomical descriptions
appeared in the intervening years, it wes not unlil 1835 thel Le
Grand made the first diagnosis of aortic obstruction based oh the
presence of collateral circulation and decreased femoral pulsations

(Jarche, 1962)

Also in 1839, Mercier disgnosed an obstruction to the thoracic
aorta, but Oppoizer (Quoted by Barie, 18B86), weas the first 1o
make the diagnosis of coarclation atl the site of glection; he did this
twice and saw the diagnosis verified post mortem both times. Litlle
or nothing tad besn edded 1o Oppolzer's diagnostic  criteris
(Blackford, 1928).

in 1828, Reynaud considerad coarciation & persistence of the
fetal state in some way influenced by the involution of the ductus.
Rokitansky, (1852), was in essential agresment  (Blackford,
1928).

In 1887, Loriga maintained thal the ducius arteriosus did not
play @ part in the pathogenesis, and that the anomaly could be 1raced
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back to intrauterine life, the differing pathologic types corresponding
to the differing periods at which the lesion bagan.

Dickinson and Fenton (1900), Minkowskl €1901),
Honckeberg (1925), and Meixner (1925) believed il is of

developmental origin.

The prenatal development of coarclation in all cases hes never
been universally eccepled. Zemoni (1911), Kaufmann (1922), and
others attributed it, in some cases at least 1o the propagation of an

inflammatory process in the ductus Botalli to the wall of the aorta.

In 1844, Hamernjik observed that the constriction might be
proximal to, &t the site of, or distal to the aortic opening of the
ductus artericsus, and accordingly divided these cases inlo three
types, he accepted Raynaud's theory for the first, but seems to have
supposed that prolongation of the thrombus, hypothesized in  the
Closure of the ductus, wes responsible for the other two forms. In
1855, Skoda argued that fibres from the ductus extended into the
gortic wall and that these fibres contracted with the contraction of

the ductus in the process of its oblteration {Blackford, 1928).

In 1300, Schesinger reviewed thecries of bath Reynaud and
Skeda. Three years later, Bonnet elaborated thess two typotheses, and
sceording to him, constriction of the aoria proximal 1o the mouth of
the ductus arieriosus dates from intrauterine life and, il nol a

transient persistence of the normal fetal state, is incompatible with
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life for more then & brief period. On the olher hend, he explained
constriction at or distal to the ductus by the Skoda's theory, and
found it devoid of influence on the health or longevity of the person
except thel it may predispese 10 endocarditis. He called thess,
respectively, the infantils (type du nouvesu né) and the adult types.
Abbott offered this explanation in 1927 (Blackford, 1928).

In has been intimaled several limes thet $yphylis may couse
coarctation , but striking srguments have not been adduced in support

of the theory (Edelmann and Maron, 1922).

In 1903, Bonnet classified the condition into the infentile and
adult types. In the former, the coarctation lies above the duclus and
may be localized or diffuss, in the later, the constriction is just
below the entrance of the ductus and is commonty localized. This
concept is unvalid becasuse the adult type may give rise to severs
congestive heart feilure and death in infancy, while the infantile type
occasionally is asymptomatic in adulthood, in sddition anglomically the
coarctation may stride the entrance of the ductus arderiosus (Mess,

1968).

In the clinical diagnosis of coarctation, precordial murmurs are
of little conssquence &5 they are somelimes gbsent, snd they have
been described in such a variety of terms that nothing pathognomonic
can be deduced. The murmur in the interscapular speace, more often
to the left of the vertebral column, 15 of greater importance.

Oppolzer attributed this to the stream of blood rushing through the
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greatly enlarged superior intercostsl ertery (Inlercostalis suprema).
Walshe attributed it to blood passing through the sisnosed areas, and
thought that its absence would prove eiresia (Dickinson snd Featon,

19500).

Woltman and Shelden, (1920) , diagnosed the conditton on
the basis of absence of pulsations In the abdominal sorta and
femorals. Laubry, (1926), verified the diagnosis made on  such
groungs by postmortem examination, he believed that marked
gdisproportion in the blood pressure of the brachial and femoral
arteries s encugh basis for the diagnosis {Blackferd, 1§28).

Van den Berg, (1911), King, (1926), and others heave
remarked that the electrocardiograph does nol show any imporiant or

constant changes,

Loriga, 1887, advanced the original ides that exophthalmic
goiter must be considered in the differential diagnasis on eccount of
the bruits and thrills in the neck.

Haude Abbott, (1928}, collected 200 autopsy ceses from the
1iterature of patients over 2 years old Cnly 28 were diagnosed in

Tife.

Rhodes and Durbin, (1942), stated thal the total rumber of
cases of coarctation diagnosed ¢linicatly in children reported in the

entire literelure had incresssd to 47 (Calodney and Carson,
1950).
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In 1945, both Crafoord and Gross independently reported a
significant achievement in great blood vessel surgery. They
successfully operated on patients with coarctation of the aorta. The
operation consisted in excising the constricted portion of the aorta
and anastomosing the two ends. in Novembsr 1944, Potls, Smith, and
Gibson reporied the successful ansstomosis of the aoria to  the
pulmonary artery. They used a special eortic clamp which permits
part of the blood to pess through the sorta during the operation.
Clagett, (1947), reported the first successful anastomesis of the
left subclavian artery to the sorts bypassing the coarclation in a

human subject.

6ross, (1948), reported the successful use of human arterial
grafts in the treatment of coarctation of the aorta  These
achlevements of modern surgery and possibilities, made the diagnosis
of coarctaticn in the newborn and young infants & matler of vita)

importance (Calodney and Carson, 1950).
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EMBRYOLOGY
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Development of the sortic arch system :

in an embryo of about 3-mm. the first pair of aortic erches is
torge and the second pair is just forming (Fig. 1-A). The dilated
junction of the truncus arteriosus and the first pair of aortic arches
is the aortic sac, from which subsequent aortic arches will originate,
new arches being added caudally. A true ventral aorta is not present
in mammalian embryos. Caudally the dorsal aortas fuse to form a

single vessel; this fusfon progresses craniad.

In @ 4-mm. embryo the first arch has largely disappeared with
only a part of it persisting as a portion of the maxillary artery
(Fig. 1-B).

The second aortic arch has also retrogressed; eventually atl
that remains in the tiny stapedial grtery. The third aortic arch is
well developed and the fourth and sixth arches are being formed as
ventral and dorsal sprouts of the aortic sac and dorsal a0ria
respectively. The ventral portion of the sixth arch already has as its
mejor branch the primitive pulmonary ariery even though the arch
1tself has not yet been completed. The fifth sortic arch in mammals

is rudimentary and present only for a very brief time.

in a 10-mm. embryo the first two aortic arches ara no langer
present s such and the third, fourth and sixth are large (Fig. 1-C).
The truncosortic sac has been divided by the formation of the

sorticopulmonary septum so that the sixth arches are now continuous
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with the pulmonary trunk. Of the cervical interssgmental arteries the
ssventh pair will play an important role in the formation of the
subclavian arteries. They are located about the level whers the dorsal

aortas join each cther .

In & 14-mm embryo the sortic arch system has tastly lost its
originat symmetrical pattern (Fig. 1-D). The segments of the dorsal
aories between the third and fourth arches, the carotid ducts, have
disappeared, and the third arches begin 1o glongate as the heart
descends farther into the thorax. This descent has also coused &
relative shortening of the paired portion of the dorsal aorta. The
dorsal portion of the right sixth arch has disappeared; Its
counterpart on the left persists untfl birth as the ductus arteriosus.
The seventh intersegmental arteries have migraied crantad. The aortic
sac has been ™ Pulled out” on both sides on the right 1t forms the
brachiocephalic (innominate) trunk: on the left it becomes part of
the definitive arch of the aorta up to the origin of the left third

arch (common carotid artery).

in & 17-mm embryo the right dorsal aorta between its junction
with the left dorsal aorts and the origin of the right seventh
intersegmental artery has becoms atlenuated and later disappears
(Fig. 1-E) . The remainder of the right dosal eorte persists ang
with the right fourth sortic arch, forms the proximal subclavian

artary.
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Fig. (1) : Development of the aortic arch System.
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