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INTRODUCTICN

The Greeks had a word for Aneurysm meaning =z widening
out or a dilatation of an artery or vein, (18).

According to Smith and Gault (73), aneurysm may be de-
fined as a cyst-like mass containing bloocd and communicat-
ing with an artery. Two main types are recognized: true
aneurysms in which the sac is made up of one or more of
the coats of the vessel wall, and false aneurysms in which
the wall is made up by surrounding tissues.

William Boyd (7) eays, "A great variety of aneuryams
have been quite unnecessarily described". He classifies
aneurysme into true and false as above. A fusiform aneu-
rysm is one which is a mcre or less uniform dilztation of
the entire lumen of the vessel throughout an aprreciable
part of its length. A saccular aneurysm consists of a
pouchning of the vessel at one point. It may communiczte
with the vessel by a narrow or wide orening. The arterio-
venous aneurysm is an abnormal communication between an
artery and vein. Of these there are two types: traunatic
and congenitial fistulse. The latter is often called
cirsoid aneurysm. It is a direct shunt between an artery
and a vein without the interposition of the usual capiii-
aries and as a result the vein becomes dilated. Any
artery may be the site of such a dilatation, but in prac-

tice we may distinguish aneurysme of the zorta zand its
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main branches, aneurysms of the arteries of the abdom-
inal viscera, the limbs, znd of the brain. There are
geveral types of aortic aneurysy of which we shall dis-
cuss the syphilitic acrtic aneurys m in this thesis.
There are also the rhumatic (usually in children), the
rare traumatic form and the dissecting aneurysm.

Shennan (70), who reviewed the literature compiling
almost 293 cases of dissecting aneurysms up to 1934,
states that syphilitic etiology is usually regarded as
one of the outstanding differences between syphilitic
and dissecting aneurysms. He gives the definition; "A
dissecting aneurysm is the lesion produced by penetration
of the circulating blood into the substance of the wall
of the vessel with subsequent extension of the effused
blood for a varying distance between its layers®™. The
etiology is generally believed to be a degeneration of
the media, idiopathic and/ or toxic.

Boyd (7)'in 1934 reported on 4000 cases of syphilitic
aneurysms gathered from the literature. He states that
aneurysm is not rare; the mortality being 0.1% to 0.5%
of deaths in American cities.

¥ills and Hortcon (49) in 1938 reported on a large
geries of aneuryems. Of these 56.9% were thoracic and
of these 85% were syphilitic, the remaining 15% being

of the dis secting and other types. Most other statis-
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tical studies give slightly higher figures than this,

but it is = good averzge of the present trend in inci-
dence of syphilitic sortic aneurysm.

The sex distribution is interesting in that women
rarely have aneurysms. The ratio being cn the average
1 to 10 in favor of the males (35). Other autbors (52)
claim that syphilitic aortic aneurysm is twice as com-
mon in meles than in females. Positive Fasserman re-
actions can be obtained in 98% of patients with aneurysm.
Of 6, 420 patients, 10% had cardiovasoular syphilis; 1.2%
of whom had aortic aneuryem. 80% of all patients had

never received adequate treatment for early syrhilis.
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HISTORY and ETIOLOGY

In the Orient a very ancient knowledge of aneurysm is.
claired. According to Edrund Owen (cit. (38)), the Hindu
surgeon Susruta about €00 B.C. was acquainted with aneu-
rysm, but did not freat it. According to Wang, History
of Chinese Medicine (81) Aneurysm was known to Te'ang
Kung, 180 B.C., who,in wriﬁing 35 case histories in the
Shih Chi Ts'zng Kung Chaun, describes such a case. Sev-
eral syphiloids are described in the ancient literature
of India and China (26).

One of the earliest descriptions of rupture of =zortic
and of abdominal aorta ie contzined in the work of Aretaeus
the Capradocian, first century A.D. (Cit:i:(28)).* In the
light of the modern knowledge, it is clear that Atetaeus
in hig déseases of the vena cava has furnished a descrip-
tion of thoracic and abdominal aneurysm of ancient times
with unusual clarity.

Gelen (18) appears to be the first author in antiquity
from whom we learn of aneurysm, and his knowledge was
limited to pulsating enlargements occurring underneath
the skin. His familiarity ohiéfly centered about vessels
which had been injured and about which a pulsating haem-
atoma had develored which he found cculd be czcmpressed
under the hand, causing the disappearance of the mass.

By experiment he found that it was unwise to attempt in-
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cision into these tumors withcut preliminary ligaticn,
for he states that the blood is spouted cut with much
violence and can scarely be zrrested. Furthermore, Le
observed that when an aneuryem is compressed within the
fingers, a peculiar thrill is felt within it, caused by
the rush cf blood. Galen also encountered vascular dil-
atations in the absence of injury which he concluded to
be of the same character as traumatic zneurysm. It is
prcbable that he confused venoue dilataticns and arter-
ial aneurysms in hkis descriptions.

Antyllus, the surgeon (cit. (28)), is supposed to be
the first tc trezt intelligently of aneurysm. He spesks
of the dilated and ruptured aneurysms and describes in
detzil the operation of ligation which has taken his
name. This, however, deals with external aneuryems.

Aetius (1), second century, is the next of the Greeks
who came nearer to describing an internzl aneurysm. He
says the disease may occur in any part of the bcdy, but
is most frequently met with in the throat where it gives
rise to =z turor that goes by the nape of bronckocele.

The Latin surgeons of the middle ages added ncthing
to what had already been transmitted from the Greeks.
Henry de Mondeville (git. (26)) gives some interesting
comments, particularly on the name. Fe calls attention

to the fact that in Avicenna's Cannon it is cszlled by
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"ywater sanguinis", a sea or sac of blood; other n=mee be-

ing "burismue® and "operisma", probably through the err-
ors cf coypists.

Fernelius (15) in 1542 reccgnized the difference in
the character of the lesion arising frem injury, and
occurring srontanecusly. He pointed cut that in those
cases where an injury had broken a vessel and rermitted
the escape of blood, the tumorous enlargement was par-
tially c:mposed of coagulum within a cavity and fluid
in its center. Furthermcre, Fernelius recognized ncf
cnly the development of aneurysm in the external and
superficiasl vessels but also in the internal arteries,
especially in the chest or about the spleen and mesentery
where a violent throbbinymay frequently be observed.
Ferneliue was the first to bring to our attention the
presence of aneurysms in the deep tissues, and, although
he did not describe the nature of the aneurysmsl dila-
tation within the thorax, we presure that he was refer-
fing to an aneurysm of the aortsa.

The recognition of internal aneurysm during life was
first made by Vesaliue (cit. (39)) who described itse

presence in the thoracic and abdominal aorta. Vesalius

in 1557 wars able to demonstrate the lecicn clinically
and verify the diagnosis by dissection after death. Eis

findings were very convincing, and he seems to have had
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the opportunity of studying completely a number of cases.

It was, however, Pare (60) in 1561 who appreciated
aneurysm, its severity and mode of origin. To him we
owe the.first clear desdrigtion of aneurysmr in its dif-
ferent forms. ©He arplied the term to all types of dil-
atation of the arteries, whether occasioned by wound or
¢f unknown casuse. Pare also recognized the clinicel man-
ifestation of a bruit, which may be perceived either
by the ear or by touch whken slightly compressing the tum-
or. He alsc observed that thronbosis was very apt to
occur within the cavity of the dilated vessel. Pare was
very skertical resgecting the treatment of the larger
aneurysm; for the smaller ones he advised ligation. Aneu-~
rysm8 which occur in internal parts be believed were in-
curable. Pare's belief that aneurysm was 80 common in
the neck of prégnant woren was based c¢cn g mistaken diag-
noeis, in which the vascular enlargement of the thyroid
with its evident pulsation was the misleading feature.

it would appear thet in the days contemporary with
Pare, scme of the aneurysms dercribed were venous var-
ices. These observations were for the most part made
clinically, some of them being dealt with by surgical
means. A clezr differentiation between prathological
process arising uron the szsrterial and venous channels

of the extermities wae not nrade. This confusion is
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suggested by the frequency~{i£h which the aneurysms were
observed upon: the extremities.

Even after Pare's description of aneurysm, there sap=
peared tc be sone confusion as to the actual nature of
the tumor. Sennertus (cit. (38) irn 1628 sgain drew atten-
tion to the differentistion between subcutanecus and in-
terstitizl blood effusions and aneurysr. He attempted
an explanation for the mede of crigin of aneurysr and in-
dicated =n appreciation of the structure of arteries.

We are hardly correct in attempting to associate the
aneurysry of these men with any specific dise=se, when
the fact is bourne inuapon that eyﬁhilie was zn unknown
disease at:that time (39). It is probable, and the re-
ports of Galen (18) bear out, that the aneurysms recorded
in his time were traumatic in origin or were asesociated
with forms of arterisl disease other than syphilis. The
information regarding aneurysms prior: to the close of
the fifteenth century is very meager. That aneurysm was
known and oocésionally enccuntered there is no doubt, but
its frequency appears to have been small and its impor-
tence was insufficient to lead to nuch comment. The aneu-
rysms of the first fifteen centuries of the Christian ers
arpear to have been mainly those attached to the peri-
rheral vessels, and no comment is made respecting those

important tumorous masces of the thorax which are of
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greatest interest today.

Almost suddenly with the beginning of the =~siixteenth
century, zneurysms received new prominence. In part we

may ascribe the greater interest to the more zcute obser-

- vations of the new medicine beginning with these times.

However, the history of aneurysm, because of the intimeate
relation betﬁeen ite important tyres and eyrkhilis, foll-
ows closely the spread of lues through gll countries. It
is impossible to coneider sneurysm as it is known to us
today without an understanding of the part played by syph-
ilis through 2l1 ages.

For brief consideration the history of syphilis may
be rouéiy divided into four periods (37): the firet ex-
tends from 1493, when syphilis was first noted in Furore,
to 1767, the year of John Hunter's classical experiment

which he thought proved that syrhilis and gonorrhea were

‘di fferent manifestations of the same disezse. The second

cr Hunterian period extends from 1767 to about 1838, when
the separate identity of genorrhea and syrhilis was fin-
ally established. The third period includes the years
following the establishment of the French school of syph-
ilology by Riccord, Rolle, and clerc to the discovery of
the treponeme in 1805, of the Wassermann reaction in 1806,
and of arsphenamine in 1907. The fourth period or the

modern era of syphilis extends from the years 1905-07
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tc the present time.

The early part of the first of these four periods was
one of extreme ccnfusion. Syphilis wsse a. new disease,
arpelling in the rapidity with which it spread snd the
gseverity of its manifestations. Medicine, dominated to
a grezt measure by astrology, mysticism, -nd supersti-
ticns, wgs hopelessly inadequate in meeting the clhallange
of this unexpected plague. Consequently, it was blamed
on "Divine Wrath", the malp¢sition of the stars, or dom-
inance of the wrong body humors (37). Fortunately, this
confusion did not last long. The intrcduction of syph-
ilis into Europe occurred almost simultaneously with an
awvakening of interest in science and the develorment of
a new grproach to the problems of medicine. The léaders
in this revival were attracted by the new disease, and
ehortly after ité srpearance it was the subject of intense
study by numercus able observers. In a comparatively &
brief time they began to dispel the superstitions with
which syphilis was regarded by presenting an intelligent
explanation of many of its meanifestations. The sequence
of the early course of the infecticn and the frequency
with which it was contracted by sexual contact were quick-
ly understocd. Extragenital infections were alsc recog-
nized and carefully etudied.

Shortly after the return of Columbus irn 1493 tc Spain,
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Diez de Isla (cit. (28)), & physician of Andalusiz stated
that he had treated scme of the ship's company for z new
transmissible disease which hzd appeared amcng the sail-
ors a year previously and while 8till in America. For
some years following, this phyXsician claimed to have had
an cprertunity of sezing the spread 6f the <isease and

of studying mzny cases in Lisbon. He collected his cb-
servations in a published work which appesatred between 1510
anl 1520. 1In this treatise he referred to the malady as
the "disesse of the Island of Espanola", and commented
upron the fact that the disezse was unknown in Eurore be-
fore the year 1493. He dfound that the members of the
ghip's crew observed the preesence of the disease.in the
natives of the newly discovered land. In his royal re-
port to'Charlen V, he stated that the Jdisease was con-
tacted from Indian women by the Spaniards with Columbus
and was brought by them to Spain.

One of the leading antagonists at present to tlis
theory of the origin of syprhilis is Holcomb (cit. (37))
who concludes as a result of a thorough and scholarly
study of the pertinent mediczl and lay writings of the
fifteenth and sixteenth centuries, and particularly those
whiclh appeared between the years 1491 and 1554, that syph-
ilis waes prevalent in Europe prior to the return of Col-
urbus. Pussey (63) on the other hand, after an equally

careful study of the same sources, believes they lend
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suprport to his contention that syrhilis originated in

America or was brought from America to Eurore. Datsa
gained fron the examination of the bornes, particulariy
those of the skull znd extremitiee, of individusals vho
died in Furcpe, Indis, and Egypt before and after 1483
and from the bonres unearthed in the moundis znd graves

of American Irdisns, is much less controversial. Accord-
ing to Pussey (63), Virchow, who was almost a8 noted an
anthrorologist as he was a pathologist, stated as late
as 186€ that he had found no evidence of gyrhilis in the
bones of Europeans who had died prior to 1493. After
that date, however, bones unguestionably syrhilitic were
frequently encountered.

As early as 1498 Villalobos (76) suggested that the
lesions_of secondary syphilis were infegtious, an obser-
vation that was overlooked for over 300 years.

Early in the sixteenth century both Fernelius and Pare
asscciated scome aneurysms with syrhilis (29). Eowever
the Italian physicians at the end of the seventeenth and
beginning the eighteenth centuries were really the first
to lay great emphasis on the syrhilitic origin of aneu=-
ryem (57).

The first description of the gross pathology of syph-
ilitic aortic disease was noted by Morgayni in 1735 (eft.

(36))and is as follows: "In some places whitish marks



of a future ossification occurred; in others, some small

forarina, as it were, had begun to be formed; and in
still other places were parslleled furrcws, drawn longi-
tudinally; and in this manner was the surface of the
artery unequal here and there".

The discussion on aneurysm by Lancisi in 1738 (42),
the distinguished Boman physician, is much the best of
those of older writers. He approached the subject sys-
tematically, desling with ite distribution, pathological
anatomy, claeeificat%on, and etiology. He arpears to be
the first cne to have anal&sed carefully the manner of
develorrent and the part played by the ccocntained blood
of arteries acting upon diseased vascular walls. During
" his time the more frequent cccurrence of aneurysm within
the thorex led him to forrulated principles which are
eapprlicable to the problem of aneurysm at the present time.
He realized that there were many factors brought into
play for the development of aneurysm. Lancisi states
that perscns doin; hard lsbor as porters, ball players,
etc. are more likely to have aneurysms due to greater
force of the blood. He also cays that increased impulse
of the blood, which gives rise to & "spuricus aneurysm"
can rarely occasicn a true cne linless at the same timé
the coate of the artery are generally or partially weak-

ened, 80 that sn eroding liquid may increase the power
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of this cause. Ee sprlied the terms "true and false",
but not in the modern sense, znd described skeletal ero-
gion by an aneurysmal sac as an acrid fluid, distilling
from the sneurysral cyst or sac, which may penetrate as
far as the bones or ligaments, which it may gradually
corrode. He alsoc discussed mercury acs a cause Of zneu-
rysms. Further he believed that "Mercurial fluid" in
the vessels cause distention of them muchk as it cause8
eweiling of the salivary glands. Lancisi knew that
aneurysm interfered with blood flow through the arteries
which may caﬁse gangafene of the extremities. He laid
great stress on mental disturbances causing aneurysm,
callirg them hyrochrondiacal and hysterical types.. He
recognized that the radial rulse in acrtic and great
vessel aneurysms m:y be small and irregulsar.

A. Monro (cit. (39)) in discussing the formation of
aneurysm, 173%, depicted the: mamner in which ftraumatic
lesions were associated with their occurrence. In his
researches he wae able to find only two or three srpeci-
mens in which the wall of the aneurysmal sac ccnsisted
of the annuler muscular fibres, znd this he believed
was the cnly criterion whereby true aneurysm could be
distinguished.

At about this time aneurysms aypear te have been fair-

ly common in England, for Williaw Funter ' (33) in 1757
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T€rorted hie observations upon & number of them. He
recognized three types of aneurysm: true by dilatation,
false by rﬁpture, and mixed; that is, partly by dilata-
tion and partly by rupture. vwpe gave as his opinion that
aneurysug of the aorta was incurzble. He recognized
clearly the association of syrhilis with aneurysm; but
Lhe did not think that this wae the only cause of the
aortic disezse.

Willimm Hunter (33) apresrs to have been the first to
recognize clearly the develorment of the arteriévenoﬁs
aneurysm produced through blood-letting. During the op-
eraticn ¢f venu-puncutre, the knife is by accident driven
through the vein walls into the underlying artzsry. This,
he found, 1led go the permanent establishment ofla com-
runication between the artery and vein.

A very interesting seriee of aneurysms wgsvobeefved
by Donald Monro (50) in 1760. Some of the lesions he
recognized as arising in association with injury, while
the internzl thoracic $ype he believed of snmontaneous
origin. Mcnre, by much careful dissection, was able to
ghow that true aneurysm: may exist with the dilatation
of all the coats cf the arteries, or that the aneurysm
mzy possess in its covering only portions of each layer.
wonro could offer nc common cause for the majority of

true aneurysms.. Straininge of the body, an increased
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momentur. of the blood, and a stop rut to its free cir-
culaticn through some of the large vesrcele, has been
alleged to give rise to severzl. "Sometimes a scorbutic
or veneresl taint, or some other acrimony in the blocod"
Bas béen accused.

Monro (50) remarked upon the frequency of aneurysms
of the aort:z near the heart, being almost equal to, if
not greater than, those in all pther parts of the body
togetbher. It ies still true today that aneurysms of suf-
ficient importance toc attract attention are for the most
pert located within the chest; nor has the type of aneu-
rysm described by Monro changed in any msnner. The mode
of death was possibly more frequent by rurture in his
time than in ours.

Adveancement in the knowledge of syrhilis.continued with
steady progress. By the beginning of the eighteenth
century, or by the end of the first of the four periods
into which Kemp (27) has divided the history of syphilis ,
eyphilitic lesions of the bone, eye, skin, viscera, the
aorta, the cerebral vessels, and the upper respiratory
tract had been recognized and roughly classified.

The teachings of John Hunter (32) so completely gqom=-
inated the second period of the history of syrhilis that
it is aptly called the Bunterian period. It is unfor-

tunste thar Hunter, one of the great men of medicine of
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all time, is frequently remenbered as the man vwho re=-
tarded progress in the knowledge of syrhilis for at least
fifty years. The controversy raised by Hunter concerned
the dual etiocloty of syphilis and gnorrhea. In 1560
Paracelsus (59) called syphilis "French gonorrhea", ap-
parently because he thoughtt gonorrhes and syphilis were
the same disease of different manifestations of the same
disease.' This conception was éccepted without sericus
guestion for the ensuing 150 years (37). Howsver, by the
end of the eighteentl century there wae azn accumulation
of evidence which indjicated “that esyrhilis and gonorrhea
were entirely different dieseases which had in common

only the frequency with whiclhi they were both contracted
by sexual contact. Hunter (cit. (37)) refuted this grow-
ing aprreciation of the duzlity of the two infedtiéne by
affirming they had a commen etiology, and that the char-
acter of the surface upcn which the virus was implanted
determined whether goncrrhes or syrhilis follows: that
is, if infection occurred on a secreting surface such as
the urethre, gonorrhea resulted; if, however, inf=ction
occurred cn z nonsecreting surface such as the skir,
eyrhilis resulted. In an effort to rrove his contention,
Huﬁter inoculated himsel¥ on the penis with gonorrheal
rus and develored syrhilis and gonorrhea both. Unfortun-

ately the individual from whom the inoculum was tseken
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hzd both gon orrhea and an unrecognized chancre.

Comments made by Baillie (4) irn 1789 uron aneurysms
are very.clear, and althou:h he did not associate its
develorment with lues, it is unquestionable that the
specimens which he described were of this kind. He said
the most frequent situation of aneurysm withirn the cavity
of the thorax is at the zrch of the asorte. pe claimed
that the reason why zneurysms take place more frequently
in the arch of the aorta, than in any other part of the
arterial system, is its curvature, which exroses it to
the full impetue of the blood propelled by the strength
of the left wentricle. Baille recognized that aneurysm in
the arch of the asortas, =8 well as in every other part of
the arterial system, hapren ruch more rarely in women
than in men.

Lobstein (cit. (29)) in 1833,who is the author of the
termm "arteriosclerosis", believed that true aneurysm was
not caused by the laterasl pressure of the blood, bvut foll-
¢wed in the wake of arteriosclerosisl According to Scarpa
in 1805 (€7) all aneuryems without distinction arise
through rupture of the arterial ccats following upon their
degeneration, no mattei of what type,and that the sac is
formed by the dilatation of the externsl coat of the ar-
tery. In other words, he believed that the aneurysm was

not contaired within the true arterizl wsll, but only
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within a small portion of its exterior. Lobstein disa-
greed with thie, inasmuch as the theory wae not sprlica-
ble to diffuse or fusiform aneurysms. Dubois and Dupuy-
tren (cit. (39)) found that the internal cost of the
artery was always extended over the inner sufface of the
zneuryeral szc. Laennec (eit.(39)) in the early parf of
the nineteenth century, recognized the great damage which
was done t0 the middle coat 6f the artery and observed
the disaprearance of the muscular tissue &n its structure.
His means, however, to obtain & thorough understanding
of the extensive destruction which takes place in syph-
ilitic zortitis were limited.

It was the medical officers of the British army who
forced the recognition ¢f the part played by the disease
syrhilis in zneurysms uron the attenticn of the profess-
ion (57). Unfortunately, many of the communications
were buried ir Annucl Rerports which never had the proper:
recognition.

A very important communication was that by Inspector-
Genersl Lawson (cit. (57)) in which he pointed out the
great frequency of aneurysm in the British amy, and its
increase at Aldershot from the ration of 0.35 in 1860 to
1.68 in 1868. Olser snys that he believes Lawson was
one ¢f the first to recognize clearly the independence

of aneurysm of the ordinary atheromatous changes in the



arteries.

RKlotz, (29) also gives medical officers in tke British
army the impor tant credit in recognizing the intimacy
between syrhilis and aneurysm. "These men," he says,
"Crigp in 1847, Lewer in 1863, Aiken in 1866, Lawscn in
1868, Myers in 1870, and WVelch in 1876, presented irre-~
futable evidence by the demcnstration at sutopsy of the
common presence of aortic disease in known eyphilitics
and by showing the stages of develorment of the zneurys=
mal pouches in these luetic aortas." Syrhilis amongst
scldiers had alwayse been ac cepted as hisgh in incidence
but it had never been so forcefullvy ehowrn that the in-
fe cted groups had 2 definitely higlh percentage of inter-
nal aneurysnm. »

The work of Crisp (12) was of particular importance,
as it was the first monograph in the English language
dealing with the subject in s general menner and based
upon a lerge number of c=2ses. ¥Fven at this time, 1847,
Crisp was able to collect 551 cases of spont:zneous sneu-
rysms from the British medical journz=ls between the years
of 1785 gnd 1847. The céses were carefully analysed as
to the distributicn upon the arteries, the age periods
of 1785 znd 1847. The cases were carefully analysed as
to the distributicon upon ths arteries, the age periods

of@ccurrence, gex, and history of syphilis. Crisp =lso
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believed that mercurizl posioning, passions of the mind,
blows, and lifting heavy burdens were crigins of aneu-
rysme, He wrote letéers to medical men the world over
determining the incidence of aneurysms and fcund that in
India and in the Vest Indies aneurysms O0f the natives
were practically unknorn. He offered no explanationvar
thie phenomena.

Welch (79) in 1875 presented data attempting to prove
that syphilis wzs the cause of zortic aneurysm in 66%
of 52 cases of aneurysm found at zutopsy in soldiers.

He described his groes findings, and stated, "this dis-
ease of the aortic coats may retrogress-- but if exten-
sive or severe, as =z rule it is followed by oné of three
fatal phases; formation of aneurysms, implication of aor-
tic valve, or hypertrorhy with or without dilatation of
one Or more of the heart's cavities". The paper was
very unfavorably received and its discussants,orenly ex-
pressed their unbelief.

The importance of syphilis was thus well established
by the lzatter part of the nineteenth century, although
in sowme quarters the part played by arteriosclerosis,
high blood pressure, gnmmalies of structure, and other
infections, was still masintained to be equ=l to its
influence in the origin of aneurysms (32). The micro-

gcopic differentiation of the syrhilitic lesions from



other forms of disease had not yet been made and the
causation of the infection was not yet discowered. How-
ever, . the therzypeutic feet as shown by the French auth-
ors, Fournier, Vellin, Verdie, and others, as well as
regorts by Muelbzue and Schmidt in Cermany} gave further
surport to the syphilitic nature of the process (cit. 39)).

There were z good msny excertions, and the view has
gradually gained acceptance; and in 1894 Goodhart (cit.
(57)) made the strong statement that "It is sufficiently
near the tfuth to say that women never have aneurysm ex-
cept they have had syphilis". Virchow and othere in
Germany, Lancereaux and others in France, were strong
supporters of the syrhilitic view. The Dublin physicians,
whose contributicns to the subject of sneurysms have been
go important, described many cases associated with syrh-
ilis. ©ir Samuel Wilks (8C) was the first in Britian to
recogrize the importance of eyphilis in arterial disease,
and in hies well known paper he described the character-
istic eyrhiiitic arteritis of the cerebrgl vegsels. In
1868 Sir Clifford Allbutt (cit. (57)) studied the hisg-
tological changes in the srteries in = case of cerebral
syphilis.

An important work which is frequently overlookad is
that of Barkow (cit. (39)) who published three unwieldy
volures in 1869, 1871, and 1872. Although this author

did not discuss the importance of syphilis as observed
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by him, his drawings show syphilitic lesions of the aortic
wall in many cas2s where distorticns and dilataticns
occuried their course.

The discoveries which opened the fourth period of the
Listory of syphilis occurred with startling rapidity. In
1905 Fritz Schaudinn (cit. (37)) discovered the organism
of sy hilie; ,the treronemz pallieur; in 1906-07 Wassermann,
Neisser, and Bruch, And Detre (78) announced the discov=
ery of a serologic (complement fixation) test for syphilis;
and £inally in 1907 Ehrlich (13) disccvered arsphenamine,
and two years later released it for genéral use for the
treatment of syphilis.

Another important event in the history of syphile-
therary was the intrcduction of bismuth by Sazerac and
Levaditi in 1921 (cit. (39)).0Garrying on the promising
work of Sauton and Robert, interrurted in 1914 by the
wak, revaditi and his co-workers made extensive experi-
ment. 1 studies of many bismuth preparations. Their re-
port of satisfactory clinical results following the
intramuscular administrations of sodiur and portassium

tartrobismuthate was promrily cenfirmed.
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PATHOLOGY

Before the discovery of the circulation of the blood
in 1638 me adeguate understanding of the pathogeny of
aneurysm was imrossible (11). The real story of syphil-
itic aortitis begins in 1878 when Francis H. Welch (cit.
(40)) a pathologist at wWetly, England described for the
first time , 1ts essential macroecopic and microscopic
features, and pointed out guite convincingly its relation-
ship to syrhilis.

For some years before this it had been held that syph-
ilis played an important rcle in the production of aneu-
rysx. Ambrose Pare in thzs sixteenth century was the first
to suggest this. Lancisi in 1738 spoke of a vener%l aneu-
rysm, and Morgagni in 1761 gave ample evidence of the
importance of syphilis as a cause of aneuryems.

Welch,.howeQer, was the first to demonetrate the act-
ual pathologh and to lay the fcundation for a real under-
8tanding of the disease as it affects the aorta. His
publication was strongly contested, then forgotten.

Ten years later Dohle (cit. (40)) published a comprehen-
sive report on the disease which arcused. interest in the
disesse again and confirmed Welch's work.

Tne demonstration of the same process in a high per
centage of syphilitic fetus and the finding of the trep-

amona pallidium in secticns of syphilitic aortas by
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Rueter =nd Schmorl in 1807 (cit. (40)), the introduction
of the Wgssermann feaction (78) with its high percent of
rositive resulte in these cases, were further mile stones
in establishing the knoﬁledge of syphilitic aneurysm and
aortitis on a firm basiss.

+f we think of an artery ae having all the coats of
an automobile tire , we are able to understand the mech-
anism by which syphilis works such frightful damage to
the arterial eystem (11). Now the rubber on the outside
casing may wear right into the fabric (media ) and we
will consider this outside rubber as the adventitia. As
longz as the fabric of the casing is intact the air inside
the inmer tube (intima) will %e in no danger of bulging
through the other coate csusing ¢ plowout. Let a lesion
(cut) go through the fabric and there is trouble at cnee
from the elastic pressure within. Syphilis cuts the
musculo~-elastic tissue of the media and thereby msakes poas-
ible the bulging of the other coats through the rent.
How? 1In the larger}arteries, that is the thoracic énd
abdominal zortas, the vessel wéll is nourished by means
of the vasae'vasorum. In the smaller arteries with their
thin coats, nouriehment of the arﬁerial tissues takes
place both fpem within and without being as it were laved
in plasma by means of the lymphatics. ‘

In arterial aoypkilis involving the aorta 1let ue say,
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the changes begin in the adventitia an 4 pass back into
the media. In a fully developed local lesion we find the
media infiltrated with rcund cells. Lyrphocytes znd
Flasma cells form along the arez nourished by the vasae
vagorur., qo that, loéoked at from the internal side, we
see these elevated patches due to the accumulation of
these cells and their organization into fibrous tissue.
This fibrous tissue takes the pkace of‘nonetriated mus-
cle and elastic tissue of the media. Instead of expan-
gile tissue destfoyed by the riliary gumma we now have
an area of artery with the "fabric" replaced by scar.
Tt is through this area of mesarteritis that the aneurysm
bulges.

When these areas are close together the =rtery may
bulge as a whole. If the damage is not so great we may
get little saccules which'are the beginning of sacculated
aneurysms. Syphilis is the only disease which gives this
widespread change in the media (11).

The most important change is the result of endarteri-
tis and periarteritis'of the smaller arteries, in assoc-
iation with infiltration of 1ymphboytes and plasma cells

- around them, these changes being brought about by the

presence of treponemes in the adwentita. This is the

cade whe¥&ver gyrhilitic disease occurs and when the aor-

ta is attacked the lesions are essentially in connection
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with the vasae vasorum arrearing first in the adventitae
and then invading the redia. Owing to the important re-
sults in the latter, the lesion is sometimes sroken of

as ayrhilitic mesaortitis. The initial lesior is the
formation of a plaque or area of thickening in the in-
tima, of preyish-white color and somewhat translucent
appearances Such plaques are often of considerable thick-
ness and show little tendency to deégenerate. Later they"
extend and fuse together forming areas of somewhat wavy

or slightly wrinkled surface, while the intima in the
parts between may be healthy in arpearance. At rlaces,
absorption and contracti-n of the tissue may occur with
formation of cicatricial tissue which oassionally has

a somewhat mtellate form (11).

Localized depressions which are potentislly the com-
mence ment of zneurysms, may scmetimes be seen. At a
later reriod of life, the yellow patches of atheroma may
be associated with syphilitic lesions. The aortic arch
iz by far the commonest site of syrhilitic lesione and
they are sometimes restricted to it. The part of'the
arch immediately above the aortic valve is usually in-
volved firet :mnd disease may have two serious results.

It may lead to narrowing of the orifiees of the coron-
ary arteries or it may spread tc the aortic cusps, pro-
dﬁcing thickenin: of them and resulting in incompetence

of the valve. In this way syprhilis is often the cause
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of important cardiac disease and disturbance. The le-
sions occur, toc at a lower level, but it is not uncon~
mon tc find that they cease at the point where the aorta
rasses through the diaphragm. Sometimes, on cutting
thrcugh the aofta, one ray find evidence of the exten-
sion of comparatively soft, or even gummatous tissue from
the outside, but as a ruie the characteristic changes in
the adventitia can be detected onlv on microscopic esam=-
ination.

The earliest histcological change, then, is to be fcund
as a céllular infiltraticn around the small vesselz in
the adventitia, attended by periarteritis and endarter-
itie. The infiltration then extends slong the vessels
into the subetance of the media, and at places widens
out into irregular cellular azareas, ir which there is also
a new formaticn of thin-walled veecels(ll).

Syrhilitic sortitis, the precursor of aneurysms, with
rare excertion begins in the supres sinus aort: jmst =zbove
the gortic valve (54). It may remain localized as an un-
complicated aortitis; or more often, it extends downward
to involve the coemmissures and valves in rather a typi-
cal manner. The ascending aorta and aortic arch are well
supplied with lymphatics and the invasicn of the aorta
occurs through these lymphatics accompaning the vasa
vasorum.

Syrhilitic sortities is first to be looked for in the
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ascending aorta (39). Next, most commonly we find that
the lesicon lies in the arch and, following this in lesser
fregquency, within the thoracic aorta. In almost 21l in-
stances where the zrch or the thoracic aorta, or both,
show a gyrhilitic process, we find that earliest damage
hae occurred close t0 the heart. It is remarkable to

note that in the majority of cases of gyrhilitic aorti-
tis within the thorax, the lesicn seldom goes beyond the
diaphragn. It would appear that the virus does not find
ready access:to the lymphatic channels lying beyond this
structure. It is likewise interesting to observe that

a 8 yrphilitic aortitis iﬁvolving the arch frequently leads
tc an extensive nodular overgrowth about the mouths of

the vessele entering the neck =znd yet fails to enter these
vessels themselves. KXlotz (39) state~ he has repeatedly
gseen healthy carctids and innominste artery attached to

a seriously diseased acrta.

The abdominal aorta is but seldom involved in a syph-
ilitic process . "hen it does occur its most commcn site
of develorment is about the coeliac axis whiﬁh is the
point where the abdeminal lymphatics centralized about
the aortic wall and encircle it in a rich network of
lymph channels (329).

The rationof aneurysms in the various portions of the

aorta is approximately 10 ascending, 7 arch, 3 descending
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and 1 thoracic in over 3000 cases reviewed by Boyd (7).

Aneurysms of the ascinding aorta has been divided into
two types: of the intrapericardial portion ( aneurysm
of symptoms) and of the extra pericerdial portion ( anem-
rysm of physical signs ) (54). In reference to the first
type, it should be noted that they are usually found at
the sinus of valsalve upron the right anterior surface
of the aorta. These aneurysme of symptcms are prone to
rupture before manifesting marked physical signs uhless
aortic regurgitation complicates. The sympptoms are
those of syphilitic aortitis, B8ince the second type
has large sacs which displace and compress neighboring
structures, they have been denominated "the aneurysm of
physical signs™. |

Aneurysm of the arch is another aneurysm of symptoms.
They are usually found upcn the posterior or posterior
inferior part of the veesel and tend to involve the ori-
ficee of the inhominate artery. The usual growth is
backward so that the various wital structures in the
vicinity of the dorsal surface suffer early. anterior
growth causing midline tumor is known but is not as
common.

Aneurysm O0f the upper descending aorta is an 'aneuiym
of latency™ (7). In spite of the many possibilities for

the production of respiratory, esophegegel,, or vertebral
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gyrmptoms, this type is esrecially lizble to be overlook-
ed. The frequency of failure to discover aneurysms of
this nature is due to the fact that the findings are
frequently to.be discovered upon the back, the‘examina-
tion of which ie usually minimized. Anterior growth in
the left subclavicular space is knewn. It should be
empbasized that the locaticn ¢f the sac in the varicus
forms is not pathognomic but only suggestive.

Aneurysm ¢f the lower descending aorts is another aneu-
ryem ¢f latency differing fron the sbove in merely the
greater liability to pleural or lung rurture-and a rarity
to esophageal rurture.

The luetic process produces a weakening of a diffuse
segment of the aortic walls, resulting in aneurysral dil-
atations of two gypes: fusiform, which is produced by a
diffuse luetic infiltration with thinning of the wallse
and intact arterial layers, (it ie infrequent in occur-
rence and runs a benign course without pressure phenomena)
and , saccular which is a luetic infiltrastion with thin-
ning of a discrete portion of the aorta (58). This type
may remein benign until rupture of the aortic wall takes
place. Then, if situated near an imyortant wiscus such
aes the left bronchus, early pressure symptome occur,
Later there is more or lese extensicn of the aneurysmal

ssc; the outer layer of which may be adventitial or peri-
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edventitial tissue. There are then produced adhesions
to, znd displacement ¢f, important structures, fistulous
openings into hollow viscera, and sudden large hemorrhages.

In the ascending sorta and arch, saccular aneurysems
occur more frequently at the convex and posterior sur-
faces, beaause theif parts zre subject to greater hydro=-
static strain from the moving column ¢of blood.

Dynanic pressure and displacement of structures, ad-
hesions or fistulae to neighboring organs, depend cn lo=-
cal anatomical relations and the extent of the aneurysmal
sac. On€é formed, the zneurysral sac expands progressively
usually oﬁtward from the artery following the lines of
lezst resistance until it meets with souwe obstruction (25).
The higher the blood pressure the more rapid the dilata-
tion., When the wall of the sac presses upron neighboring
tissues, it begins to erode them. The pressure acts in
the fol .cwing way: It cuts off blood supply to the neigh-
borhoodbecause thé pressure within (aortic) is greater
than smaller vessels. Necrosis taokes place fron the com=
pression and the products of necrosis are zbsorbed by
the cells in the tissues of the very vaecular wzall of
the aneurysn as fast as they aré stained. Bone tissue
too is absorbed by action of the ostecclarte, and the wall
of the sac thus advances thrcugh the chest wall very

much as a tumor might do. It goes through bones, muscles,
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nerves, other vessels, etc. always being forced in 2
straight line by arterial pressure in aorta. Hence aneu-
ryeam usually points in the direction given them by the
impact of the blood stream: those of the descending
aorta rcinting totthe right; those of the arch pointing
vackward and to the left. Fowever, resistance of the
surrounding tissues and especially local thinning of the
aneurysm wall may cause ite course to be defected scme-~
what from these typicel diredtions. |

Of all the aﬁeurysm of the aorta_pfoducing gpinal cord
compression reported in the litersture as faéras can be
determined were of syphilitic origih (71). Only one in
100 to 30n erode the srinel cord but about one half in-
volve the bertebrae. The,compregeion and resuitant clin-
ical sympdéms may be due to any one of three occurrances:
The aneurysw may produce direct pressure on the cord; an
epidursl hemorrhage due to wupture of the aneurysmal
sac may result or the weakened bone structure may collapse
and pinch off the cord. There is no case cn record vhere
the duras has been penetrated. It may however, be invol-
ved in aghesicns to the aneurysmal sac. The micro or-
ganiem of syphilie, like that of tuberculosis possesses
the remarkable ability to survive over long periods of
years in the human body without rroducing demonstratable

physical signs or clearly defined subjective symptoms (54).
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From the pathologicsl standpoint, it was th ought in-
teresting to note the tire interval between the infection
and the production of the first symptoms of aneurysm (7).
This was noted in 20Q cases and it was fcund that the
average time was twenty years, which corresronds in gen-
eral to the upper limit of the maximum time interval for
syphilitic ecortitis. The minimum time was c¢ne year
(syihilitic aortitis h-s been rerorted in six months).
 The upper limit was fifty-six years after infecticn. 1In
one case beginning aneurysm was fcound at sutopsy when
the chancre was still on the penis. The importance of
these figures outside of sbowing the usual time interval
is to emphasize that the syphilitic individual remains
throughout his life potentially aneurysmzl.

In 150 cases at the Cleveland City wospital there were
€8% wkich occurred in the fourth and fifth decades of
life (17).

It is emphasized by Kampmeier (38) that age in itself
is a minor factor and it is the latent period between in-
itial infection:and th: signs and pathology asscciated
with cardiovascular syphilie that is important.

"Aneuryem of the thoracic aorta is 5.8 times ae common
in gpales as in females (7). All statistice give males a
marked predominance although the figuree vary fron 10

to 3 up to 11 to 1.
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Aneuryeme may be seen at any age. It has been reported
in the infant znd in the:very aged. The curve qf in-
cidence rises slowly fror vbirth and reaches @ mayimum

in the period form thirty-six to forty years and then
falls more slowly. Whilé aneuryer is usually discovered
in the years of greatest physical activity, it must Dbe
considered as a diagnostic yosesibility at any age. In
3690« cases, the exact z=ge was stated and 1719 or about
75% were between ages of thirty and sixty.

The colored race is notoriously liable to aneurysm, prob-
atly due to the increased incidence of syrhilis in the
race and neglect of treatment.

Ooccupation requiring sudden violent exertion precirpitates
many latent aneurysms but probzbly does nct cause then.
It is probable that the association of syphilis, zlcbhol,
and hard work in the same tyre of iﬁdividual is more im-
pertant thean occupati cn itself, although there hzs been
a sufficient number of aneurysms found innnon—syphilitic
children(usually suffering frowx whoopring cough) to war-
rant the view that strees and strain play more than a
minor part in some cases.

However Firschfelder (35) says, "No chenge of pressure

during life is sufficient to dilste an artery to the
porportions of even the smallest aneurysm". According

to the elasticity curve of Roy (cit. (35)) the dilatation
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occurring between 120 and 110 mwm. Hgz. is =zbout 20% of
the diameter of the artery, znd the results of Grebant
end Qunguzud (cit. (25)) show that little further dil-
atation occurs or Ligher pressures wntil the artery
ruptures zt-a pressure of 1680 tc 4530 mm. Hg. 10-20x
blood pressure during 1life.

Recently Katz and Simpson (cit. (29)) subjected fresh
aortas from cadavers to 1000 to 3000 mm Hg. without rup-
ture.

Dr. Oeler impressed upon his classes the essertials
of cause in the producticn of aneuryem (11). Venus,
Bacchus and Vulcan constituted his etiologic triad. The
importance of Vulcan has been underestimated. Natives
of the troyrics with plenty of Venus and Bécchus but too
lazy to work do not have aneuryems very fften with their
syphilis. We might add Mars, the god of war to nsler's
three &6r war has always been the great spreader of
gyrhilitic infectéon. The greater the incidence of syph-'
ilis in populaticns "addicted" to heavy work the greater
the incidence of aneurysm. |

Although the trerponema pallidum has been repeatedly
demonstrated in the aortic lesions and in the tissues

of the wall of the aneurysm the organism is not always

easily found (39). This parasite doesn't permeate the

injured areas in the aorta, nor does it persist in the
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old scarred areas. We hezve discovered it mainly in the
advancing bor ders, groured in small clusters about the
inflammatory reacticns near the vasa vasorum.

Trere is no longer any disrute sbout the definite
relaticnship between the type of aneurysm which we are
discussing and ecyphilis (40). Definite though this may
be it leaves us in the dark on three pointe:

WHY is there the peculiar predilection for the surra-
gigmoid portion of the aorta?

WHY the extremely lon g latent period, approximately 20
years, between initial infection znd the apprearance of
cardiac signs and sympotms?

FHY the difficulty in demonstrating the trepamona ralli-
dum in the aortic lesion even when the disezce is well
advanced?

Thilecvarious thecories have been discussed by different
writeré, no cenvirncing enswers have been forfhcoming.

It is perhsps better to recognize the fact these sre still

unsolved pr oblems at the present time.



- 38w,

SYMPTOMATOLOGY

With the develorment of an aneurysms a grour of symp-
toms due to the pressure of the aortic tumor aprears, =nd
a number of characteristic physical signs become evident
(77).

Symptomaltolgy was noted in 1811 cases by Boyd (7).
Pain, a chief complaint, was locsted in the chest, left
shoulder, right shoulder znd in the back. vwor this rea-
son the location of the pain should not »ne considered
diagnostic.

The character of the pain varies a good deal, mani-
festing itself in one of three forms (58). Anginoid rain
, occurring early in the disease, is associated with
aneurysm of the sinuses of valsalva or the ascending aor-
ta. Opinions as to the cause of the pain are: stretching
of the sorta; and pressure upon the coronary arteries.
According to Mille snd Horton (49) the angina pectoris
is associated with intimal overgrowth at the orifices of
the coronary vessels. This pain is often radisted down
the arm and associated with numbness or tingling of the
fingers and exertion is esrecially apt to provoke an
attack (48).

Pressure pain is the typical pain of aneurysm, but is
not present until the growth reaches the chest wall.

Many writers have noted that paincdue to ercsion of the
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ribs and sternur iz much less marked than erosion of the
vertebra. Rarely this erosion of bone tezkes place with-
out pain (77). 1In addition to erosion, pressure pain m
may be seen when there ie involvement of nerve trunks.
Aneurysm of the descending aorta may present themselves
under diesguise of an intractable neuralgia. This is par-
ticularly liable to lezad toother sensory disturbances in
affected areas.

The third type of pain is difficult tc name and occurs
in dissecting aneurysms. It is sudden, terrific pain in
the chest, ususlly associated "with collapse from which
the patient may or may not rally" (7). ¥hen cases live
for more than few minutes, they present usually the clin-
ical picture of = severe angina pectoris and in a short
time, hours or dasye, they have =z second attack and death’
oceurs.

Dyspnea is a commen symptom seen in a variety of des
grees and typres. mnoyd (7) rlaces it second because in
'its milder forms it is apt to be disregarded by the pa-
tient and elicited only upon inquiry. In its mildest
forn, it consists of a mere substernal oppression; it
ig increased upon exertion and indistinguishable from
gyphilitic aortitis. More severe is the form due to
pressure upon the trachea and large bronchi. There is

a paroxymal tyre of dyspneg which is very inmportant.
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These attacks may be oc¢casioned by changes in posture

znd the patient often assumes unusugl positions in order
to aveid their production. The cause is not known, some
attributing the symptom to pressure uron the vagus, others
the recurrent laryngeal, but whatever its ultimate eti-
ology it is rarely seen unless there is actual pressure
upon the trachea or large bronchi.

Cough is a common symptom of aneurysm is a laorge num-
ber of casss, seen in association with'*attacks of molds".
The typical cough accompanying the colds is a harsh,
brassy cough. Hall (22) compares it to & leopards growl
or =z rough, glutteral cough.

Usually when ccugh is present, there is little or no
sputun. When arch cr descending aneuryems press upon the
left bronchus, a large amount of sputum may be noted (7).
When sputu: is present, it is modified in about one-four-
th of the cases by the addition of blood. This bleeding
ﬁay be of three types: A lsrge hemorrhage due to ulcera-
ticn through the left bronchus or less commonly the tra-
chea which ie fatal in a few minutes; = group tn which
profuse hemorrhages are seen over z period of months due
to leaking of the aneﬁrysm and subsequent blocking of the
rent by means of a clot; congestion from z failing my-
cardium, pressure, pulmonsry infraction, or actual rupture

into the lung substance. The last row occure just before
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death.

Tumor is at times the chief complaint, and its inten-
gity depends on the eituation, the rapidity of growth,
and its size (58).

Dysphagia is a symptom closely allied to dysphonia.
In arch aneurysms it is produced by pressure through the
recurrent laryngeal nerve and spasm of the esophagous,
which is apt to be tramsient (77). The lower the =zneu-
rysm is upon the descending aorta, the less freqmnent is
dysphagia. As a chief complaint it is not common and
is rarely complete.

Loss of weight and loss of appetite are symptoms pre-
sent only in those cases which have lasted over a long
period of time. Loss of weight may be due $0 a number
of causes as pain anywhere in the thorax, rain on swal-
lowing and more rarely preesure upon the thoracic Juct
(7).

A large aneurysm may pres: on the eSOphagousand ine-
terfere with entry of food into the stomacﬁ, or compress-
ion of thoracic duct may cause engorgenent of absorbent,
vessels and zlands and lead to great interference with
nutrition (22).

Among the most important objective phenomina is found
pulsation. The first type of pulsation is the diffuse

general shock that may be seen anywhere in the chest,
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espec ially frequent in ascending aneurysp complicated
by cardiac hypertrorhy due to0 a concemitant aortic re-
gurgitation (7). The second type of aneuryemal pulsa-
tion is diffuse with no distimct shock noted. Pulsa-
tions are most frequently noted in the second right or
left intercostal spacés or in the back. With the ex-
ceptioh of the last, pulesation is not in any way characs-
teristic of aneurysm.

Aneurysm irritating the superior cervical sympathetic
may show dilated pupile, widened slits, protucion of the
bulb, or in the state of paralysis may be seen miosis,
exophthalmos and sympathetic ptosis. Changes in the size
of the purile may be caused by vascular conditions.  More
important than dilataticn or contracticn is anisocoria.
Due to +this sympathetic irritation sweating and increased
redness of the face and in some caeses chest and right amm
may be present (58).

Involvenent of the recurrent larvngeal nerve is a fre-
quently overlooked sign because of inability to make the
exarmination or neglect to do so (58). When involved,
it usuzlly ie the left that is disturbed and as a rule
the cord may be paralyzed a considerable length of time
before there is any voice change. Later when the cord
rasses back into the "cadaveric" positicn the various

types of dysphonia appesr (7).



=43~

DIAGNOSIS

It has beens s&id that "More mistakes are made from
want of looking than from want of knewing", znd in no
complaint is this nore true th:n in aneurysms (88).
Diagnosis of sortic aneurysm is notoricusly confusing
because of its resemblance to znd simulation of other
chest pathology. And espcially: the condition is often
mistaken for heart disease (58).

Dyernez, thoracic pain of the various types described
heretofore, respiratory, circulatory, laryngezl, para-
plegia, heriplegia (erosion of the vertebrze) and gen=-
eral symptoms are those by which aneurysm is usually
diagnosed along with the more or lese well known physi-
cal findings (33).

In the gbsence of rulsation or swelling, pain in the
precordia ic often diagrnosed as angina rectoris. Pain
in either shoulder or back is 6ften disignated by the
confueing and meaningless term "rheumatism" which heads
the list of wrong diagnoses. Pain in the intercostal
sraces is often labeled neuralgi- where by = cymptom is
confused ae a disease. Pulsating emryema has been mis-
taken for an aneuryem which has ercded the ribs and
caused turor on the thorax. Dysphonia rarely causes
diagnostic difficulty because this symptom is rather

well understood. In a few cases the diagnosies was
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Amcng zeneral diagnostic pcints both De Haveland Hall
and Mills and Horton (49) report clubbed fingers, bruit,
tkrill, snd abnormal heart sounds. Hall (22) also re-
porte a method of finding trachael whiff by putting the
stethaecore in ths patients mouth and in arnea, hearing
a "systolic whiff" when aneurysm is present. Trachesal
breathing especially with stridor is an important clue
in detecting aneurysm.

Anisorcoria, lose of reaction to light and accomaia-
tion, mioeis or dilatation of the rupilc may be caused
by the aneuryem interfering with the syrpathetic nervous
system, or may te due to tabes (23).

Some of the reasscne for meking wrong diagnosis have

been suggested by Boyd as noted in 130 cases (7):

Rheumatiem 32 Failing Eezrt 10
Tuberculosis 23 Mediastinal neorlasm 10
dsthae 18 Endocarditis 4
Chrenic Bronchitie 14 Angina pectoris 4

Rericarditie, pleurisy, carcinomz of stomach and esophagus,
chronic laryngitis, tubervulous laryngitis, abscees of
the lung, pleursl effusion, and empyema each 3

A group of radilogists (55) give the most frequent
errors in diagnosis as those cmcerned with pulmonary
tuberculosis, asthma, chrenic bronchitis, congestive
heart failure, mediastinal neoplasm, pleuridsy, angina
pectoris, and c-rcinoma of the esorhagus. From a purely
clinical standroint, it is easy to appreciate why such

errors arise, eince these conditions may produce synp-

toms sirilar to those caused by aneurysms of the zorta.
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Roetgenologists have felt that every suspectel chest
condition, from whatever cause, should be subjected to
careful roentgenoscoric and roentgenrologic study'and
that this closer cooperation between clinician znd roent-
genologist, with the latter scting in a ceonsulting ca-
pacity, will result in more accurate diagnosis (55).

In 1898 within short time after Roentgens discovery
in 1895 Xrays were used to diagnose cardiac enlargement
¥acentyre (cit. (65)) was first to write of the use of
Xray in diagnosis of intrathoracic areurysm.

It would be well to emphasize that not all aneuryms
of the aorta are accessible to roentgen study (55). The
exceptions are represented by the tyre arising from the
sinuses of valsalva and the smegll pouch tyre. But even
here the roentgenologist may be of great. zssistance in
raising a suspicion of their presence.

It is interesting to note that a group of roentgenolo-
gists say,"we believe that there are no classical path-
cgnomonic symptoms and physical signs of aortic aneurysm
and that, while the diagnosis is very often clinically
correct, the services of the roentgenologist are of in-
estimable aid in confirming or ruling out the presence
of such a lesion". Obviocuslw the roentgenological diag-
nosis is the most important part of the examination sinée

size and location are thus accurately determined. MWany
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aneurysms were first demonstrated by the roentgen ray,
and chaznges in the lunge and related structures which
clinically had been thought to be primary were thus
shown to be secordary in nsture. vpulsaticns may be
geen; but, in our experience, differentiation between
exransile rulsations and motion transmitted form the
heart has been inpossible except irn isolated instances.
In fact, the great wajority of aneurysrs cdo not pulsate,
becuase 6f disease in the wall, calcification, or the
rresence of z mural clot. The differential'diagnosis
of mediaetinal and lung tumcrs is at timée diffioult’.
An aneurysm may reserble a tumor in the superior medi-
aetiner, particulezrly a subeternal thyroid.‘ The lafter,
however, mcves upon repiraticn{ ngllowing, or grunting
and the acrtic arcl is distinetly separated from it. An
enlarged right lobe of the thyroid produces zn arch-
like displacement of the trzches, with narrowing.of the
luren, most marked in the region of the middle superior
mediastinur. The left lobe of the thyroid displacés the
trabhea to the right, The lymphoblastema grour of tumors,
such as Hodgirs's {isease, lymphosarcoma, leukewmia, and
thymenz, are usually situated in the anterior medisstinum,
and the trackes is very seldom displaced laterally. If
trhe tumor i=s large encugh, there m=y Le a posteriop dis-
placement of the trachea. The aortic arch (without ade-

quate films) can usually be separated frowm the media-
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stiral mass. These tumor masses are oilszteral, enl:rged
in the vertical diameter, Lave indistinct cutlines, and
rarely show calcification (55). |

A sidelight upon this subject is given by Evarts Graham
(381) who reports two cages of congenitial aneurysm of the
ductus arterosus. Roentgenclogists visualized = tumor
. in the surerior mediastinum, with no rulsation. After
operating on these two and looceing the first ons by punc=-
turing the tumor (e was more cautiocus on the sec nd cne)
he concluded that absence of pulsation is 6f no eignifi-
ance in mediastinal tumors.

Anotber point in diagnoeis is that some theracic sac-
cular aneurysms produc e charecteristic erosion in the
anterior and the lateral suffaces of the bodies of the
vertebrae, (55).. -Betausectherintervertebral- discs resist
the deéstructive process better than the bodies of the
vetebrae, the rortions of the bodies nearer the discs are
very little involved, rroducing scephcid erosion of the
bodies with intzct overhanging edges. An important find-
ing in aneurysms of the terminal arch is an irregular
e rosion of the fourth znd fifth thoracic vertebrae. It
is nedeeeary t0 note that the erosion is best shown in
gilhouette in the right oblique positicn.

Singleton(73) used infections of Nal with rapid roent-

gen ray exrosure on 2 sensitive ylszte with asneuryem df
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the ryopletisl, bracheai and femorsl  The informaticn
gainec was invaluable in regzrd to blood vessels <nter-
ing and leaving the aneurysm and collateral circulation,
which may be of great assistance in determing method

of treatment. With more investigation this may be a

valuable sdjunct to the present diagnostic methods.
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PBYCICAL SIGNS

osler (5°) says that good light, good eyes, and a
certain metrod of routine are required for s successful
examination. }e states the patients are young, or mid-
dle =zped vigorous-looking subjects. He notee cy=nogis,
inequality of rurils, distention of veins o: the neck,
and noticeable thoracic pulsation or tumor pulsation, or
non-yulsation as important signs in inspedtion.

A very important #dinding of palpation ie variztion
in the pulse (7). From a theoretic=zl standroint the
pulse in the aneurysmal sac should be later than the
apex impulee but sirnce the time interval is so short
this sign give~ practically.little informat on.

Hervey in the De Motu Cordie (cit. (85)) coumented on
the difference in the pulse on the two sides. However
pulse tracing is rarely 4 ne unless other signs of aner-
are manifest.

The complete absence of pulsation in the radial, brach-
izl, and carotid arseries bilaterzlly is & rare condition.
A study of the literature shows only five such cases and
only in three was there an autopsy (47). 1In all of
these cases the clinical ricture was tlxt of attacks of
dizziness and syncore together with absent pulsaticn in
the upper extremities and neck.

Tracheal tugging was first described by Surgeon Major

Oliver (56) in 1878, he says, "place the patient in the
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erect postion and direct him to elevate his chin to the
fullest extent; then grasp the circoid cartilage between
thumb and forefinger and use gentle upward pressure, when,
if dilatation or aneurysm ex®st the pulsation of the aor-
ta willlbe distinctly felt transmitted through the tra-
cheg to the harnd. The act of examinati<n will increase
laryngeal distress should this accompany the disease".

Tracheal tugging is almost pathognomic of aortic aneu-
rysum but may be caused very occasionzally by anything which
brings the aorta into abnormally close contact with the
left bronchus. 8o neoplasm here has been known to show
this rphenomena and aleo fibrosis of the lung, so it must
oe used with other eyrmtors (232).

Von Glahn (77) estates that tracheal tugging is very
imrortant and that it should be searched for carefully
pbecause of the frequency with which it is present in
aneurysem and the rarity which it occurs in other medi-
stinal tumors.

Examination by ausculatation of the heart may show the
signs of aortic regurgitation, which often accompanies
sinus aneurysms. As to the aneurysm proper there are
several factors which:make for variation in susculatory
findings. Adventitious soudds depend upon the contents
of the sac and the conditions of the orifice. Among
the positive findings one notes a dull first sound fol=-

lowed by a ringing acceantuated second sound (®).
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In percussion we have a most important finding, namely
dullness. In a majority of instances it is sub- or para-
sternal ( 7). Aneurysms of the sinuses of valsalva may
never reach sufficient size to give rise to change in
dullness. However, ascending aneurysms with their large
sacs will usually give rise to dullness to the right of
the sternum. Arch aneurysms when not too deep will give
rise to substernal or left paraternal dullness. However,
mere dilatation of the aorta may give rise to this phen-
omina. In descedding aneurysms the dullness may be
found in the subclavian space, the axillary space, or
more commonly, in the left interscapular and left sub-
scapular space. Rarely posterior dullness is mentioned
in case reports altﬁough nearly every text-book empha-
sized it. Von Glahn (77) states that even large aneurysms

can be present without imparemeént of the percussicn note.
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TREATMENT-MEDICAL

Even today our Jdiagnostic ability freguently exceeds
greatly our ability to aid the patient Ry treatment.
There is, however, a paradox concerning the early ther-
apy of eyrhilie that is difficult to understand. The
first period of the history of syphilis was character-
ized by surprisingly accurate observations of the mani-
festationé and the clinical course of the infection. It
is difficult to comprehend, therefore, why the same clin-
ical acumen d4id not more gquickly evaluate the druge used
in the treatment of the disease. Quaicum, China root,
sarsaparilla, sassafras, and many other preparations en-
joyed longer periode of popularity than the clinical re-
sulte which followed their administration justified (27).
In contrast, mercury, the only drug introduced during
this period which is still used in the treatment of syph-
ilis, held a very insecure rlace. This was mainly be-
cause of the failure to evaluate clinically its effect
uron the course of the diseace when given in tolerated
amounts, Tne bistory of its use in the treatment of
syphilis is of interest in illustrating this pbint.

By whom and why mercury was first intecocduced is still
obscure. Although Paracelsus (59) is freguently given
credit for ite introduction in 1858, there is abundant

evidence that it wsze used at a much earlier date.
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Schamverg and Wright (68) state that it wzs first pre -
scribed by ™idman in 1437. It has alsc been stated that
its value in the treatrent of syrhilis was Jiscovered
accident=1ly as fcllws: "For some years before 1493

an cintment known as Ungu=sntwn Saracenicum, which con-
tained a small amoutn of mercury, = ninth part, had been
used with apparent success in the treatment of scabies.
Because of the clinical resemblance of some of the skin
lesions of the twc diseze=s, it was thought thst this
ointauent mizht also be benefinicial in the treztment of
eyrhilis. When, as judged vy its effect uron the skin
lesione of late sy-hili s, this assumption proved correct,
mercury weas added to the othe> zntisyrhilitic drugs ir
use. 71mxediately it was found to be of value, mercurial
ointments contzinin:: as much mercury as could be incor-
porated in them were prescribed in the treatment of syph-
ilis. fince the efficiency of wercury was judged tc be
in direct proportion o the severity of the reaction=a it
produced, gzin: ivitis with.loss of teeth, hemorrhagic
gastroenteritis, and acute nephritis frequently and death
not infrecuently feocllowed its administrati:in. It is

not surprising that the mercury cure of syphilis was
dreaded more than the disease and the drug fell into
glmost universal diererute. As early as 1497, mercury

was soundly condemned in the treatment of syphilis, and
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frow 1580 to 1855 nedical students 2t Feidelberg were
forced to tak: oath they would never prescribe it for
that purrose. Paracelsus (59) who was credited in France
with the.introduction of the drug in syrhilotherapy, was
labeled "the mad man from Germany".

It was more than 2350 years after the introduction of
mercury before it was properly used in the treatment of
sy hilis. In 1750 VeznSwieten (74) who introduced the use
of mercury bichlorite orally in the treztment of syphilis
showed that satisfactory therapeutic results followed
ite administration in much smaller and consequently less
toxic amounts than had heretofore been prescribed. Why
this observation, which depended entirely upon clinical
acument, was not made much earlier is difficult to under-
stand (37).

The object of medical treatment in sneurysmal dila=-
tations is to initate nture's mode of cure by diminishing
the blecod pressure, retarding the velocity ¢f the cir-
culation, increzasing the cozgulability of the blood, and
provoking thrombos formation within the sac by agents
which act directly upon the aneuryemal tissues from with-
in and without (46). These indications are best met by
the dietetic, hygienic, and medical treatment which was

introduced by Valsalva and Albertini inl7238, Tuffnell

and Billingham, and is still known by these names (cit. (46)
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They all aim at accomplishing the first three indicaticns
in nearly the sarze way. The originial Vzlsalvs trestment
consisted ih absolute rhysical and mentsl reet, in rig-
ourous diet, 1385 grams of food per day, deprivaticn of
fiuidse, and repeated bleeding, ven=section, by whish
the volume of=blood was reduced, the blood temsion dimin-
ished, and the coagulability of the blood increased. The
treatment was continued until the patient was too weak
to 1ift his hand frox the bed.(46)

Tuffnell (cit. (23)) =2bout 1870 devised a variation
of the Valsalvs treatment which coneisted of placing the
patient upon the minimun rich diet =nd forbiding even the
slightest rovement which can be avoided. The room must
oe as quiet and secluded zs possible and no treatment by
drugs to be attempted at the same:time except those of
constipzetion. Water intake limited as long as pulse and
terperature are normal, or nearly so, and the whcle allow-
ence of golid food eonsumed. The durati:n of treatment
must be two months absolute rest; then treatment relaxed
only slightly for the succeeding six wonths. It is im-
portant that =z person of placid dispostion and sedentary
habite be selected as it is useless to treat a laborer
who has to return to hard work. Alcbholice with degen-
erate vessels are also poor risks especially if they

havs syphilitic histcry. Where there is pressure on



-57-

the esorhagous or trachse, rest is not well bourne in a
recumbent position and may result fatally sc the aneurysm
of physical signs, frow first part of arch of zortza, is
more suitable for treatwwent than the aneurysm of th- arch
of the aorta.

Drugs are chiefly indicated to reduce the frequency
of the heart beat and to diminish the arterisl tension.
Nitroplycerin, tetranitrite, sodium nitrite, chloral,
accnite, veratrum viride, etc. are all valuable when the
pulse is rapid and the arterial tension is high.

Crisp (12) in 1844 etate- that his treatment of aneu-
rysms coneisted of repected small bleedings, dJdigitalis,
and diacetate of lead. He states that the latter two
are of little value: He recommends opium for the pain
with which some patients are afflicted. A simple sparse
diet and rest are equally important.

The one great advesncement made in the treatrent of
syphilis during the nineteenth century was the intro-
duction of potassium dodide (35). Iodide of potassiur
appears to hzve been the first used in treatment'of
tertiary eyrhilis by R. Williems (cit. (25)) in 1831
and soon was widely uced; first by Nelaton in 1859 in
and later by Bowlland in 1862 cn the claim that apart
from syrhilis it increased the coazulating power of the
vlood. The repid involuticn of the visible lesicns of

lete syphilis which followed its administrati n gave it
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a prestige zlmost equal to that enjoyed by guaiacum in
the early sixteenth century. For a while it apreared
as if it would disglace mercury in the treatment of
syphilis, 1t was Fournier (16),1832-1914, who saw the
wisdom of using mercury and iodides in conjuhction and
the advantage of administering these two druges intermit-
tently over a long period of time. De Havkland Hall (22)
in 1912 etated that :uch iodide of portassium had been
given but ac yet no cures hai been reported. The treat-
ment relieves symptoms for a time but they return and
death is sure to follow. It relieves pain a great deal
in most cases, but this, he states, &e not altogether
due to ite antisyphilic properties, but its more nyster-
ious effects of lowering the blood pressure azand tachy-
cardiz. Adequate dos:age, 20 to 46 grams daily, is needed
and, accorfiing to De Havelznd RFall, the failure of the
drug is due to inadequate dosage a8 much as any other
facvor.

Of the numercus astringents and coagulante formerly
prescribed, none remzin except the names, The only rem=-
idies of this class that deserve menticning are gelatin
and calcium chlorid as their function was thought to be
"the coagulaticn of the blood (48).

1897 M. Lancersau (41) of Paris rublished a new treat-

ment of aneurysm. Fe injected 20n grams of gelatine suv-
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cutaneously, repeated every three cor four days. Fe claim-~
+0 great relief from pain and diminution in the turor mzse.
"The temperature may rise to 103 or 104 degrees and zl-
though very alarming no evil will result frow it". Tris
treatment was poorly received in England becagse of man y
cases of tetanus which resulted from inproper sterilizs-
tion of the gelatine.

Renkin (64) states that gelatine injections with pro-
per precautions may be given subcutaneously with safety.
He claims that in several cases injections of gelatine
relieved all symptoms and in some the objective signs.

His treory of the mechanism of the treatment is a shrink-
age of the esize of the sac with increased resistacne of
the wall sac.

In 1900 Sir Oswzl~ Browne (10) at the Society of Ved-
icine Londcn advocated calcium ealts such as calcium chlor-
ide and calcium lactate in hopes that they would favor co-
agulaticn of the blcod. There is only one report giving
this treatment a.beneficial result.

The modern medical treatment of syphilitic aneurysnm,
as has been noted before, has been revoluticnized by three
factors: the discovery in 1905 by echaudin (89) that the
spiorchetea pallidum was the etiologiczl agent; the Yass-
ermann fixation test (78); and the laborous research of

Erlich (12) in the discovery of Arsphenerine.
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The time t0 begin treatment of aortic ayphilis is
during the primary stage or early secondary stage of
syphilis (20). In other words, if eyrhilie itself is
treated early, the incidence of aortic syrhilis is re-
duced to the vanishing point. If one waits until the
signs or symptoms of syphilitic aortitis appear, such
extensive damage has already been done that the phyei-
cian cannot hope to do more than relieve symptoms, or
at most, to retard the progress of the diaease.

When symptome of syrhilitic aortitis hav- appeared,
intensive antisyphilitic treatment should be instituted.
Tﬁe drugs which are uhiversally employed are mercury, bis-
muth, potassium iodide, and one of the arsenical compounds
(20). Mercury, bismuth, and arsenic have definite spir-
ocheticidal action. The iodides possess no such power,
but are useful in the latter stages of syphilis.

A course of treatment consists in the adrinistraticn
of mercury or bismuth for a period of twelve weeks, and
8ix to eight doses of an arsenical compound, while pctass-

“ium iodide ié being given. Two or three such courses are
given in a year, with intervening rest periods of six
weeks.

The signs of improvement under such treatment are:
amelioration or complete disappearance of the symptoms

of sy hilitic aortitis, such as paroxysmal dysrnea, an-
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ginal pain, ani substernal discomfort; and improvement
in the general condition of the patient. The arretite
impooves, the weight increases, and the blood ricture
becomes normal. The Vassemmann reactior does not necess-
arily become negative (20).

When cardiac decompensation occurs during the course
of syphilitic =2ortitis, it should be managed precisely
like cardiac failure under ether circumstances.

The treatment of aneurysm, which is ess2ntially that
of syphilitic aortitis, should be carried out intemsively.
For tke aneurysm itself, in the early stages at least,
much mey be =zccomplished by rest, rest in the recumbent
posture, for as long periods as ten to twelve weeks. This
diminishes the rate and force of the hezrt and consequent-
ly reducee the volume of the szc, which in turn relieves
the subjective symptoms. When the patient is finally
allowed up and about, exercise must be restricted and
phyeical strain reduced to 2 minimum.

The diet should be restricted to the quantity suffi-
cient to maintain the nutrition of the individual. There
is no advantage in restricting the fluid and food intake
rigidly as in the Tuffnell fezime.

Alcohol and tobacco are to be interdicted.

The various measures t¢o increase the coasulability of
the blood which have been suggested, such as frequent

émall bleedings, =nd the adminstraticn of calcium lacate,
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gelatin, etc. are of little value (230).

To relieve pain due to the erosion of bone, local
applications of heat, in the form of flaxseed poultices,
or an ice-cap applied directly over the seat of the dis-
comfort may be helpful. For the more severe neurzlgic
pain, or the attacks of angina, morphine must Le admin-
istered hypodemically, in quantities sufficient to bring
relieve. '

Paroxyémal dyspnea may in some instances be controlled
by the administration of the nitritess If the paroxyems
afe repezted at frequent intervals, morphine or crloro-

form inhalations must be employed (20).
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TRFATMFNT-SURGICAL

The surgical treatment of aneurysm consists of measur-
es applied directly to the zneurysmal sac (48). These
include compressicn, acupuncture, filipuncture, electro=-
puncture. These methodes are only semisurgical or quas-
medical as long as they <o rnot include the oren sections
of the tissues in order to argroach the aneurysm direct-
ly. The strictly speaking sur iczl methods, apart from
the above, are the classic cperaticne, the ligature, in
ite varioue epplicaticne, above and below the sac; the
occlusion of the prarent artery by constricting aprli-
ances; gredual occlusion; Halsted's bands; gradual com-
rression with graded cleamps; elastic liga£ures; the ra-
dical orerations, as by incision of the sac, aneurysm-
ectomy witl ite l:rger mocifications.

In the yreantisertic period, when =211 operstione in-
volved sericgus risk, compressicn wes regarded as the
method of electicn in the treztment of aneurysm. The
object of pressure is to bring about consolidatior of
the aneuryem by the formation of either a laminsted or
an ordinary coagulum. The methods of bringing this
about may be ccnsidered as direct pressure on the aneu-
ryem, indirect or direct pressure either on the artery
or the artery below cr on both simultzneously.

Compression of the artery above the aneurysm, or
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indirect pressure, was first aprlied in 17Y84 by Dessult
(cit. (48)) who was likewise the forerunner of John
Hunter in the ligation of the artery above and at’a
distance frcm the sac. It wze not. frequently adopted,
kowever, until 1844, when it w-s brcught more rrominent-
ly to professicnal attenticn by several Dublin Surgecns,
and by the great suthority of Broca in France, who warm-
ly advocated in in 1863. It is arpdied to the artery -
above, the artery btelow, or to both at the same time.
In either case its object is to rromote the coagulaticn
of the sec contents. Its mode of applicztion may be
ciassified into digital pressurer instrumental compress-
ion; elastic compression; and conpression by flexion (46).
Direct rressure over an aneurysr and limites to its
surface is rncow never practised. Efforts to control the
growth of z thoracic or abdominal sneurysm by compress-
ion have proved disastrous, being followe by embolism
cr by rupture into the internsl ccvities of the bedy (47).
The vsrious methods of ligaticn of the artery proxim-
al to the aneurysm deprend cn a decreased pressure and
clottin within the sac for their curative effect, a re-

sult not always acltieved because of the develorment of

collzteral circulation (28). Historically, specific
names hace become identified with certain ligaticns.
Antyllus (cit. (28)) a Roman of the third century, A.D.

is credited with baving ligated the ves-el proximal znd
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distsl to the aneurysmsl ssc, follewing which the sac
was opened and evacuated. Anel of Toulouse (cit. (3£))
in 1710 described ligating ths artery just prosimal to
the sac, whereas in 1786 Jchn Hunter first emrloyed his
classical opersti n in Hunter's canal for a popliteal
aneurysn. Anel's ligation is performed at a site like-
ly to be involved in the pathologic process, wherezs the
Bunterian ligation is performed at z roint where the
vess €l wall is normzl, thus reducing the danger of ero=-
gion of the wall and secondary hemorrhage at the site of
the ligation.

Brasdor (cit. (38)) a French surgeon, in 1760 advised
;igating the artery distzl to the aneurysw. If there
are no branches of the vessel between the zneurysm =nd
the distal ligation, this should be zn excellent pro-
cedure, inasmuch as Halsted (cit. 28)) has shown that
there is very little pulsation in the part of the vess-
el lying between the ligature and the first branch prox-
imal to the ligature. Thise being true there should be
little pulsation in the aneurysral sac which lies rrox-
imal to the ligature., Distal 1ligation ie applicable to
aneurysms of the aorta and iliac, innominate, carctid,
and subclavian arteries.

All ligaticns have an inherent defect; they do not

attack the aneuryemal s:c directly (4€). Extirpation
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of the sac has been repeatedly advocated, but the dan-
gers zre rezl, Adjzscent structures, such as nerves, may
be s0 intimately bound to the sac that its excision
would endanger the distal nerve surrly. Moreover, such
excision would endanger the collaterals present in the
tissues surrcunding the aneurysm. Both these defects are
remedied by the excellent operaticn of Matas (44), first
used by him in 1889 and since applied vith remarkavle
puccess in many hundreds of cases. The operation depends
on the.feasiblity of comrletely controlling all circula-
tion through the sac by the epplication of a tourniguet
or by the aprlication of arterial clamps to the vessel
proxiral to the sac. In the case of a fusiform aneurysm
the sac is boldly cpened, the clots remcved, both arter-
ial orifiees and all branch orenings are closed by indi-
vidual fransfision ligatures. The sac is then obliter-
ated by successive rows of ligatures aprlied to the sac.
This Matas {46) entitled the "obliterative endoaneurys-
morrhaphy". The sacculated aneuryem is also boldly en-
tered and occasionally the opening from the artery it-
self can be sutwred and its closure reinforced by su-

turing the walls of the szc over it. This was called

restorative endoaneurysmorrharhy. When preservation of
the main channel would seem necessary for life of the

limb, Matas (44) advocated the reccnstructive endoaneu~



-B7=
rysmorrhaphy; the continuity of the parent artsry may
be restored by msking a new channel. out of the sac
walls, which can be brought together by suture ov:r a
guide (catheter or drainage tube) inserted into the prox-
imal and distal orenings of the aneurysm. Before tying
the laast suture the guide is removed and the channel is
left behind, correspcnding *o the outline of the origin-
al artery. Even thLcugh suchk a passage rzy ultimately
close by clotting, the temporary escistance to circule-
tion through this restored artery may be eufficient to
prevent g=angrene.

On June 25, 1817 Sir astley Cooper (cit. (75)) ligated
the abdominagl =zorta for left illio femoral aneurysm in
a man 38 years of age. [Qeath took place in three days.
Since that time there have bben about 30 attempts at
ligation of the sorta (9). Some of these early intre-
pld experimenters are: Jones, 1839, Murray, 1834; and
Monteiro, (1842,. Some csuses of death were shock, gan-
garene, ligation of ureter, ligature cutting through the
vessel and hemorrhage, infection of the bowel, etc. (cit/
(75). 1In 1899 W.W.Keen ligated the abdominal aorta just

below the diaphragr for ruptured sortic aneurysm. Deat h

occured in 48 days from the ligature cutting through
the sort: with hemorrhage. On June 30, 1904 A. Cuinard

(cit. (75)) ligated the thoracic zorts about the level
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of the ninth thoracic vertebrae; death occurred in three
days from suppressibn of urine.

In April 1906 R. Lozano (cit. (75)) ligated the ab-
dominal aorta by the method of Matas endoaneurysmorrpaphy.
The patient lived eight hours and died from shock and
hemorrhage due to sutures cutting through t he diseased
walls of the vessel.

Geo. Tully Vaugh (75) in 1921 claims credit for one
of the only successful ligations of the abdominal aorta
for aneurysm. 1In 1919 he tied the abdcrinal aorta just
below the inferior mesenteric artery with a piece of
tepe. After cne year and four monthe the patient w:is
well and hapry.’ J. Shelton Horsley (abst. (9)) in 1926
said that this patient lived two years and one month after
the operation. Post mortum showed that the aneurysm was
not cured, but benefited.

Rudolph Matas (45) reported in 1935 that he ligated
the abdorinzl aorta in a patient of 28 years just above
bifurcation for bilaterzl iliac aneurysm. He used
cotton tare suture. The patient died seventeen months
-afterward of fulmunating tuberculosis and rupture of
branch of pulmonary artery. In the autorsy the aorta
was fcund to be only partially occluded. Matas sayse
that cotten or silk bands stay better, are less likely

to cause premature ulceration, ztrophic or nectrotic
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changes in the artery wall which mey end in disasterious
Lhemorrhage. There wse no nectiotic or degenerating
changes in the intina here but = dense capsule of fiber-
ous tissue of new formation which strengthened the vessel
wgll., Fascia or other less available material would
seem & superflous resort.

If the parent vessel of an aneuryemcould be satisfacs:
torily occluded slowly enough tc prermit a concemitant
develorrent of satisfactory collaterals, & great step
foreward in the treatment would be taken. wpalstead (cit.
(5)), 1905, devised a method. It consists in brief, in
partially constrict.ng the vessel by means of an instru-
ment espécially constructed for that purpcse. The idea
being that when the lumen had been perhaps not quite
occluded complete obliterasticn might result spontaneous-
ly with the conversion of the arterial wall embraced by
a band into a s0lid cylinder of living tiessue. Tiise
may be considered the #deal closure of an artery.

According tc Emilie BHolman (28), however, erosion of
the arterisl wall under tlhe aluminum band is mn ever
present danger.

Halstead (83) in 1918 fcund there is freguently dila-
tation of the vessel on the distal side of the beand which
ig due to formati:n 6f éddy currents in the partially

obstructed current.
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Less dangerous is a narrow stripr from the fascia lata
‘whicl may be employed for partial oc:lusion by wrapping
it twice around the artery and suturing the encs together.
Recaznilizaticn of the artery occurred, howeve~, so the

" method was not ¢00 successful (9).

Barney Brooks (9) an eminent suthcrity on zortic li-
gation, gives the problems of ligation of this large
veessel as bility to obstruct vessel without constricting
materizl cutting through vessel, and a knowledge of an
already existing collzteral circulation or of a method
of its production before complete obstruction. Brooks
concluded that operation.is poOesible and compatable with
life if collateral circulation is present. Absence of
pulsation of femoral artery show that collateral circu-
lation is present =znd indicates, operaticn is succeessful.
The rresent method of obliteration is bad as silk suture
will cut through and fascia is socn rel:sxed and will not
hold. we scys most patients die because of heart strain
in forcing blood through the collaterzl circulaticn, so
surgical ligation is not so good. Matas operztion is
better in most cases, except in sortic aneurysm as su-
tures will not hold in the cdiseased tissue.

Aseptic acpuncture (needling), practised by Mscewan
(43) in 1890 for inoperable aneurysm, consists in the

introduction of a long needle into the aneurysmal tumor,
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where it remains twenty four hours, during which the
needle is moved sufficiently to scratch the intima and
produce sufficient irritation to induce the formatior of
white or plate-leukocyte fibrin tbhrombi. The method is
practically sbandoned on account of its uncertainty, the
difficulty of limiting the effect of the puncture to

the internal surfaces, znd the fact that the aneurysm is
already lined with laminated clot (48).

In 1864 Charles E. Moore (51) cut the first retained
wire into an aneurysm. This treatment was widely used.
In 1879 Corradi (cit. (30)) meodified this treatment by
paseing a galvenic current tkrough the wire. The Moore-
Corradi treatment has been used by Dr. Finney (cit.(30))
of Baltimore, and others, a great deal during the past
few years. Briefly Finney's technique is as follows:
ve uees a si¥ver and copper alloy wire wound on a spool
t0 make it coil as it passes through the aspirating
needle. The needle is coated with leguer to prevent
burning the tissue with necrosis =nd hemorrhsge. Under
local anaesthesia the needle is put into the sac and a
75 milli amp galvanic current passed through the wire
and the needle is withdrawn; the wire cut and left in-
gide.

About 1903 Colt (62) devised a method by which &

number of pieces of flexible wire could be introduced
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into the aneurysm through a cannula and when in the aneu-
ryem Opens ur a8 an umbrella or wire cage and thus re-
inforces the aneurysm.

R. Sleigh Johnson (34) concluded that the causes of
failure in wiring are the lengths of operaticn, the
severity of hemorrhage, the lack of contrcl over ccils
of wire which have sometines entered heart or main
branches of the aorta and sppsis.

Rawley Penick, Sr. (8l) uses a spinzl puncture needle
and pute it into the aneurysm under the fluroscore. He
then uses continuous wire loors which he watches go into
the aneuryem by the fluroscore putting twoflfeet at:=a time
in until about ten feet is vut in, checking with fluro-
scope after each two feet is vut into the zneurysm. The
results'are good with no dezths. There is a disappear-
ance of pain and pulsation ceas=s. The ratient resumes
Iis normal activity after a month or so of rest.

Blakemore and King (6) attexmpted z method in which
the blood velocity, not the size of the aneurysm, in-
dicates the amount of wire necessary to retard the a-
mouﬁf of flow to the patient at which complete mass clot-
ing tekes place.. Former methods of wiring aneuryems
gave no index of blood velocity =¢ a guide to the amount
of wire necessary in a given czse. Blood circulaticn

under pressure creztes z strain on the wall of the sac
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varying with the square root of its surface area and to
= lesser extent with the rate of blood flow, Doubling
the dismeter of zn aneurysrk increaszes the strain cn the
sac 100%. The stretched sac, further devitalized (as
its nutrition and strength derends largely or an out-
growth of collateral vessgls about the neck), is of
course weakened. In a clotted aneurysm, however, the
physical laws governing solids obitain. Thus the strain
on the sac of an unclotted saccular aneurysm multirplies
with growtl, whercas filling the sac completely with a
solid clot reduces the strzin on the sac to that of the
: léteral wall pressure on the surface ares of the mouth
of the sac (86).

Inactivation of an aneurysm by clotting'cannot be
accomplished without bringing about two important condi-
tions: presence of an adequate clot stimulzting surface;
and sufficient reduction of the velocity of blood flow.
Heated wire introduced into zn aneurysn decreases the
blo&d flow and azlsc offers an exc ellent clot stimulating
surface of protein coagulaticon. Blekemore and King (8)
selected zn alloy of 90% siver and 10% copper in 34 gage
which has the proper electrical resistance for heating.
The small size (cne helf the size formerly used in wiring
 aneurysm) aﬁd ite lack of srring make it safe to use in

adequate amcunts.
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By a clever mechaniem which Blakemore and King call
a "wire reel", they are able to pase about 33 feet of -
wire into an aneuryem in four minutees vy bending the
wire sharply in the center of the 33 feet length and
passing it double through a special needle thue forming
loops of wire inside the aneuryswal sac. Since the op-
erator knows the temperature changes can ce followed
by bridge rezsurerents. The current required to hrezat
the wire to any desired level is dependent on two factors:
the amount of wire and the rate of coolingz, whkich is
derendent on rate of blood flow. By calculat:cn a good
index of the velocity of blood flow is obtained. The
amount of wire necessary for clotting of blood in the
saCc can be diredtly corputed =nd the'Variety of aneuryem
can be determined.

Adherence to the sac wzll of a clot deposited within
an aneurysm is imperstive and its orgenization desirable.
Wire alone may reinforce the blood clot, but heating to
80 dezrees wire on the inside surface of an aneurysm sac
may ¢ euse inflammation of the sac wall.

Tissue subject to a tempertture of 80 degrées for a
fer moments reacts within 54 hourse with dema, vascular
engorgement, dilatation and a typical inflammatory re-
2ction on the mart of the white blood corrusles. The

peak of the inflammation is reached in from two to six
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days. Thie is followed by a period of rerpain inwhich
fibroblasts zppear znd tissue orgzanization takes rl=zce
with the 2id of budding carillaries. The entire reaction
occuvies froam ten to twelve days. For this rezson they
repeat the wiring of tkke more asctive aneurysm at twelve
or fourteen day intervals, They say that this repetition
has the added advantage of determing the progress of
clotting.

Blakemore =nd King (8) conclude thst thoroughly clot=-
ted aneuryem may be inactivcte; their method is safe and
efficient; hezting to 8~ degrees within the sac wall pro-
motes adherence and organization of the clot derosited.
They have seven living examples of their work relieved
of pain and symptoms.

¥.¥. Babcock (2) etates that ligation is harmful from
the standpoint of hydredynarics. And wiring, he claims
is dsngeroues and uncertein. So he devisedl 2 method of
decompressing aortic aneurysems by dividing the cormmon
carotid artery and the internal jugular vein in the neck,
and h-ving ligated the distal ends, hzsve united the car-
diac ends of the vein and artery. Thus, a by pass is
provided prermitting the olcod to pass from the high press-
ure arterizl syster to the low or hegative pressure of
the descending vena cava and a leskage is provided from

the aneuryesm and adjacent gessel. Due to this leakage
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the blood ypasses more rapidly throughthe aneuryem, the
wall pressure of which is reduced; the systolic blood
pressure falls; the ane urysm becomes smaller; the auri-
cles of the hesrt fill in a much shorter time and thus
"the law of the heart" is reduced. The pulmonary arter-
ies carry partially oxygenszted blood and the reepirations
sre slowed. The strain on the arterial syétem is lessen-
ed ani danger of enlafgement and rurture is decreased.

There have been about 50 of these dore by verious sur-
geons (1933) and Babcock claims relief from pain, and
tncreased length of 1life. He claims there is no cerebral
degeneraticn (at lezst in dogs).

As an alternative or if the first operation should
not give a sufficient degree of decompressicn, Babcock(3)
ceoneiders the possible use of the subclavian vein on
the oppoeite side of the neck; or the subclavian artery
and vein{may be used. DBabcock claims that a lateral or
si de to eide anastamoeis between artery and vein may do
great harm, The effect is quite different from that of
an end to end union, which is the only type to be con=-
sidered a&s a theriputic measure.

Saleeby and McCarthy (66) reprot in 1938 that although
the fresent treatment of internal aneurysm is unsatisfaoc-
tory, they have found that the Babcock yrrocedure offers
the best means of alleviating the symptoms of intra-thor-

acic and subclavian aneurysms untreated by other mesans.
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PROGNOSIR

The average duration of life after the onset of sypp-
toms may be fron on to two years with aneurysm, but there
is great variation (38), Aesocisted hyrerpiesis about
dcuble the changes of complicstion and mortality. Hard
msnual labor i~ bad for yrognosis in aneurysm.

Abcut one half of aneurysms end in rupture. Treatment
Doubles tte life expertance if dore correctly, but it
is not clear how much the apparént effect=s of treatment
are due to the selection of yatients (3%).

Syrbhilitic zortic aneuryss which do nct invelve the
aortic valve sres may b= present withcut hesrt fai'ure
wherees aneuryers involving the aortic velve frequently
result in deatb. from myocardial insufficiemcy (19).

In reference to duration of the symptoms, Poyd (7)
studied 820 unselected ceases, 312 of them were under
three wmonths which he szys is undecubtely high because

the ones which run

[$5]

short course are more likely tc be
reported. Two tyres of zneurysme run a short courses
those of the sinuses of salsalva whiclk rupture earlw,
and early deaths due to undetected deecending zneuryer.
Theese statistics are m:sleading in that zny aneurysm,
derending con the tyre, may last a variable lengtl of
time;

Average durstion of time vefore diagnosis wzs made
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iag 86 months (49). Tre more remote frerm the Leart the
longer the tine before dizgnosis.

Degth in aneurysme maybe due to zny of three causes:
First those whick die of some diseas: separzte and dis-
tinet from zneurysme, which are not too common. gecondly
trose who die from rugture of the sac. This grour con-
gtitutes about 53% of the deaths. Tiere is a high -er
centzge of rericardial ruptures. mhe left pleurs and
esophagous rank next to pericardial ruptures. The third
type is due to mechanical effects of the sac, such as
heart failure, erosicn of the srinel cord, and comyress-
ion of the axygos mapRjor causing pleural effusion and
its com liczting factors, Ghrenic pneumonia,is =z frequent
cause of death (7).

Garvin and Siegal (19) report of a r-re condition, cor-
pulmonale due to obstruction of the rulmonary artery by
aortic syrhilitieé:aneurysme causing a bwrdening of the
right eide of the heart resulting in hypertrovhy of the
right wentricle, the so called cor pulmonale. These are
aneuryems of the ascending aorta which szre involvel. The
cor pulmonale has its own tyre of exitus well described

in many texttooks of medicine.
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CONCLUCIONS
Aortic zneurysii is not rare.

The etiology concerns syrhilitic infection and weakening

of the medial coats of the aorta plus a strain.
75 to 90% of sortic aneurysm is syrhilitic.

The rresent treatment of zortic aneurysm per se is un-
gatisfactory but aneurysms can be prevented by adequate

treamtent of early syprltilis.

Early diagnoeis is difficult because of its confusion
with heart pathology and in srite of the valuable ad=-

junct of roentgenology.

Prognosis is poor.
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