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�A LIVE PROBLEM IS USUALLY BETTER 

THAN AN ANSWERED ONE". 



PR?FAC.i;., 

At first 5le,nce one mie;ht think the,t the subject 

chosen for my senior thesi s was rather a waste of time . 

It is not very much in prominence in books of pathol­

ogy . Therein lies my reason for choosin5 this subject ; 

that , and the fact that my advisor interested 2~ in the 

poseibilities of discussing this peculiar lesion from an 

etiolocical and patholo~ical standpoint . 

The etiology and the pe,tholocy of this e,bnomali ty of 

the human aorta i s not clearly understood . However , it 

is not surprisin5 1·1hen competent pathologists did not re ­

cognize the lesion until 'Srdheim in 1929 e;,ave a very thor­

our;h description of the der:eneration as he saw it in rou­

tine examination of serial sections of the aorta . The 

old sayi ng, " - nothing nei': under the sun- " , i s true in med­

icine too . Medionecrosis of the e,orte, is not a pa tholog­

ical entity peculiar to this twentieth century of ours . 

Recognition of this lesion , it seems to me , is an indi ­

cation of the progress that is beins made in all fields 

of medicine today . Al thou5h greener pastures ahrnys seem 

to be far afield , and great men e,re those of whom we read 

in history , vre must not forset that creat men and history 

are beinr:; made richt nm·, . It would be a privi l ec;e to talk 

to ?'rdheim e,nd hear from his ovm lips the story o:' the 

tedious stru5cl e to find some clue to the sudden rendin5 

apert of ths human aorta . 

FPS 



For many yer.rs the die.e,nosis of nacute indic,estion" 

uas put on r.'.lany a p2.tient ,-.rho , vrn no11 knoH , died of 

circulatory failure due to impairment of th0 heart 

muscle . Like•.dse , di._..__e ctin5 2,neurysm or rupture of the 

aorta hes been called various and sundry names clin­

ically . Among the mo:e comBon misno□ers are : 

1 . coronary occlusion 

2 . rupture of the heart muscle 

3. cerebra l accident 

It is not surprising howeve r , for it is true , the p2.t­

ient prc..se ... 1ts m,1eh the sa::1e pi cture clinice,lly . .-.oberts 

( 11 ) su55ests ths t one should be o.ble to diagnose the 

pt rticule.r heart condition e,nte- mortem for the follow-

T ing reasons . here is an intense systolic thrill and 

murmur over the a.ortic orea , e,lso an aortic di stolic 

murmur and other sit91s of aortic regurcitatroon which 

should indicate an abnorrrw.l transverse shelf of dis ­

sected media . He admit s rupture of the aor tic ve.lve 

cusps will be hard to di~ferenti ~te; aortic stenosis 

and insufficiency may be excluded on the basis of his­

tory . PUlse pressure and tracings and roentgenolo5ic 

f indinc,s will also be helpful in di 2gnosins aortic 

stenosis and insufficiency . A consideration of the 

patient and the possibility of , or kno~m history of , 

lue s , hypertension , kidney disease , or extensive 2rter­

iosclerosis will be helpful in at l sast suspecting the 
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r~rer lesion of mL dionecrosis as the cause of dissect­

ing aneurysm of the aorta . The prosnosis is very poor 

in the case of dissecting aneu rysm ~s opposed to cor­

onary occlus ion , with which it i s s o often confused . 

It is very helpful to the doctor , to be abl e to tell his 

pe.t i ents what they may expec t , or in cas es of this kind 

the rel2.ti ves . 1tnd a l though the truth may b e h2. rd , 

still the doctor who is abl e t o predic t what the out­

come will be wi t h some degree of certain ty , will at 

l east have the confidence of his pati ents . 

As menti oned before the case of a di ssecting aneurysm 

and the case of coronrry occlusion are much alike . 

The patient may or may no t be stra i ninb ~t s ome form of 

exertion . In many instances the victim will be talking 

leisurely to some friend , or will be walkinc a long the 

street . 
~ 

uuddenly , there is a severe te[ rins s ensation 

in the chest and a pain which at ut i ~as radi r tes to the 

back , and on occas ion into the arms and l egs . At other 

t i mes the i ndi vidual may b e perfectly qui et and even in 

bed restin~ when they suddenly collaps e and faint away . 

(11 ) Sometim~s the reg2in consciousness and even i m­

prove , or they me.y rem2in in stupor and never rege.in 

cons ciousness . (1 ) . Thi s fact , and the f ee t that if 

t hey do regain cons ciousnes s , one h-s t tates to examine 

such a s ick patient , i s the reason why thi s lesion is 
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not better understood. -Erdheirn described the p2tholoa of medionecrosis in 

1929 . (I:rdheim , 1930 , ( 3) ) • Until th2t time many 

were i nclined to believe th· t the normal aorta occasion­

a.lly ,-:as ruptured spontaneously . Bostrom (i ) and(l ) , 

excmined the aortas of 178 individuals which vere au­

topsied and c2..::1e ·,:,o the conclusion th~ t since he found 

no patholo gy preserit , the normal aorta 1;1E.s capc:,ble of 

rupturinc spontaneously . However , ,e mc1y now QUE::stion 

his results , since ,-1e do not knou the type of indi vi ­

due.ls exe.mined , and whether or not e. thoroui;h investi -

gf tion ~es made , such r s s~rial sections of the entire 

E'.rea in 1.-ihich the ruptuee occurred. (1) Levi:ison uork­

inc in Erdheirn ' s Patholo 0 ic2.l Insti t ute in Vienna re­

ported six cases with this type of degeneration in 

eve ry case . t.:fe pointed out t : t, the l)roce. s me.y be 

limited in extent , e.nd a::-p:-.'. · ently see,_,s to ;_,e very in-

. . f. ... - 1 . 1 .1.. d f signi ica~'lL,, an~. un ess seria sec l,:i.or..s , re l!i3. e rom 

one end of the tec.r to tLe ot:1er , one m.Ly ec.sily miss 

tle area where the medionecro s is occ~rs . Levinson 

~~de 50 ~o 55 serisl SLctions in ore.er to fi.,d the 

pP, tho low , 2.!'!d hs fcund in nearly alJ_ co.sec t:Le teE.r 

o: the rur>tlL e or the dis section e:.t8nds fur trier t:Je.n 

the pe tholo-._,Y i ts el:Z' . !·,:&.ny irrves tic.C tors si11ce Le-.rin­

son nave :'.'ound mo:.."e nume:t•ous pc tholo~ical ch.:~ns es in 
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non- ruptured aortae . 

At thi s time it would be ~ell for t he reeder to know 

wha t we mean by medionecro sis or cysti c degenerat i on of 

t he aorta . Morit z presen ts t he bes t description in 

.Engl ish , combi ned with the ori e;i na l descri p tion of 

~rdhei m. (3) , f8). 7his pe rticula r lesion wa s found on 
... 

a mr le pe,ti en t , 50 years of ace who collapsed sud.denly 

while resting . It we s t hought tha t he had hed a cere­

bral a ccident • 

Microscopic: Multiple sections were t aken , both 

transv~rse and lons itudinally a t t he site of t he rup­

ture . The i nti ma l che,n ge wa s mi n i ma l . 'l'he inte rnal 

elastic membrane 0 1" l amella ·wa.s intact a l though irres ­

ul< rly thickened . 'fhe i nti ma '•!a s smooth , no degene r a tive 

che.nge other than the presence of homogeneous , fe,int­

lys t a i ning , basophilic, ints rcellula r substance . ~he 

subendothelia l ti s sue ,-ms increased in amount . Some 

calcification we..s noted a lon5 the i nternal ela sti c 

l amella 2.nd some finely dispersed fat droplets in the 

homogeneous i ntercellula r matrix . ~he medi a wa s no t 

uniforml y thin and had o een split by dissection of the 

aneurysm. which had spltt four t o five l amella e . Homo­

geneous basophili c subste.nce we.s noted throughout the 

media . It vra s mo r e abundan t in the mi ddle and i nner 

thi r d of the medi a . I n certain a reas mu .:. cle e.nd 
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connective tissue were entirely missing. When the 

chromotrophic substance hsd replaced the cellular ele­

ments , the ela stic fibrils were destroyed or showed 

projecting spurs and rou5h ends . Where sever2.l of 

these lamelle.e hcd come together there wa s a sm2,ll 

cyst formation . In the abdominal aorta t he most narlrnd 

che,nge s uere noted under the atheromatous plaques . 

Fibroblasts 'Jere ettemptinc to fill in the defect . 

The nm·r axis of rspair might be transverse or oblique . 

This ,-1ould, of course , impair the best function of the 

aorta s ince the flow of blood would necessarily be some­

what impeded . There ,-ra s no e:.dventi tial thickening to 

compensate for the weakness of the media . The vasa 

vasorum showed s01:1e intimal proliferation . This was 

an interesting finding since (Robertson , 1929 , (13) ) 

Koster 1l,t1s dre.wn attention to the rc:lationship bet1.-reen 

vasa y;asorur.1 and the localization of E.rterial disea.se . 

Klotz felt senile degeneration of the media was the 

result of cell starvation noticed usually at a dis­

tance from the vas vasorum and the i ntime.l chan ge . 

Up to the present time there has been no definite 

Hork on the etiology of medionecrosis of the aorta . 

There have betn many conjectu res in passin5 as to the 

cause , but no one has set himself to the task of find­

i ng out whe.t the basis is for this peculiar pathology . 
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Perhaps one reason for t his i s t he fact that after rupture 

or dissection occurs , it i s usually too late to do much in 

the way of extensive exa~ination of the patient . He cert­

ainly is too sick to stand much in the vray of laboratory 

tests and other functional examinations . The his tory 

that'one might obtain from the family is not too reli ­

able and is rather difficult to get at the time the pa­

tient i s critically ill . 

~ti th this in mind the author has collected a few cases 

from the literature and puts them down and calls attent ­

ion to the points of similerity and offers some criticism 

to cases in "rhich this l esion might have been a factor h2,d 

it not been overlooked . I ncluded in these cases wil l be 

two w~i ch the writer was privileRed to see at the Nebraska 

Methodist ~ospital, 0mah2 , ~reb raska ; t he final an2tomic 

diarnosis made in these two caees were by Dr . Charles P. 

B2.ker , P2..tholocist, ~~ebraska Hethodist Eospi tsl. 

I·-ori tz sites the case of a 50 year old white male uho 

collapsed suddenly and died . Eis blood pressure was not 

kn01,m . Another cas e cam_e to autopsy vri th numerous ~efects 

in the outer coat of the medj~. The blood pressure had 

been r8corde1 at~one time as 210 systolic and 120 dia­

stolic . This patient too , died suddenlY while resting, 

2.nd the clinical diagnosis of coronary occlusicn uas 

made . Moritz found that the chromotrophic material was 
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more ~bundant in the blood vessels of older individuQlS , 

and this m~terial had a definite affinity f or fat and 

cs,lcium . To further subs te,ntie.te these finclinz.:,s , Mor­

itz examined the e,orta,e of 70 adults dyinc from ot:01er 

ce,us es the,n rupture or dissectine; e.neurysm . This same 

type of degeneration was found , and in some,0ases , very 

extensively, especially under the atheromatous pl~ques 

of the intima . The chromotrophic, perielastic substanc e 

increases with 25e . This raises the questi on as to 

vrhetl1er or not this mi ght be e, disease of old e,ge or 

e, step in the process of growi ng old . But why is it 

noted to such an extent in some youn~er individuals , 

and ':rhy does it a ccount for a case of dissectin~ aneurysm 

in some cases 2.nd perhaps a very extensive pathological 

l esion be noted in another individual who dies fror.:i some 

c,rnee f c r frmoved from the ve scule,r . system . 

Morit z calls attention to the fact thbt medionecro sis 

is usually the most sever e at the site of the rupture , 

and the site of' the rupture is most often the ascending 

portion of the aorta . He also suggests the possible 

etiological agene as being: 

1 . adren~lin poisoning. 

2 . avitaminosis . 

3 . involutional type of s ro\'rth . 
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It uould seem tha,t the common occurrence of this lesion 

in young individuals -...-,ould rule 2.,gai ns t it bein.::: any 

kind of an involutional growth . All of the -cases which 

were studied hEd cardiac hypertrophy . Th±Jee had val­

vul2r disease of one kind or another . Five had chronic 

renal disease. Three he,d known clinical ~ypertension . 

It will be noted how often these same f i ndincs are 

present in the next few cases that are revi ewe4 . 

(Ro~erts . 1939 , (12) Roberts reports ~ha young man 

who m?,s b roucht to the hospital follmrinc an atte,ck 

of collapse which clo sel y resembl ed a coron2ry attack 

with decompensation. The patient remai ned in the 

hospita l for a f evr days; he sat up very S'l.h.denly one 

day , as if frightened by sonethin5 , and then fell ove r 

dee,d . This patient was kn01·m to have a luetic infection . 

He had been t beated extensively for a long period of 

time . Ho,.,rnver , it was not felt t hE1 t the drug therapy 

had anythins to do with the medi onecrosis which was noted 

at autopsy. 

Histolosi c study showed focal accu□ulations of chromo­

trophic material between the ele.stic l aminae of the media, 

throughout the vessel . The material contained vesicles 

and some of the sdjacent ones had coalesced so they 

formed l arge cyst s . Intima and adventitia appeared nor­

ma.l , as did the vasa vasorw·•. , and there were no peri ve.s -
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cular cellule,r infiltrations . At the point of the rupture 

throu.ch the intima into the media t he chromotro:phic accum­

ulations ,-rere more numerous and shoued more cyst forme,tion . 

Some of t he cysts could be seen with the naked eye , and 

measured from five to six mm . in lencth by one to two mm . 

in Hi d t h . The elastic lamina e were ruptured nee,r t he edc.es 

of t he cyst s . Short pieces of elastic tis sue were seen 

free in some of the cysts . Some of the larcer cysts lyin5 

jus t under the tear in t he i ntima showed evidence of col­

le,genous formation and also one could note t he presence of 

a few irregu.l a.rly fibroblasts ·which shmrnd some evidence 

of healins by attempting to strengthen t he e lasti c l am­

in2e . ':'here ".ms no evidence of elastic proliferation , and 

in t he areas of collagenous proliferation t here was often 

ma:drnd evidence of secondary necrosi s . Age.in , cystic de-

5ener2stion was most marlrnd i n mi ddl e third of suscular 

coat and t his was t he area in which splittihg most often 

occurred . Another interes tinc ob s erva tion was t he f act 

that t he cyst ic dec enere,tion was _ seen to end abruptly at 

the openi ngs of t he coronary arteries . There were no 

changes of atherosclerosis or syphilis so one could as Eume 

that the deceneration was the r esult of some other etio­

locical e,gant . Again hypert ens ion ,-ras a kno1.,,rn factor pre­

sent , and (Robertson , 1929, (13) ) it raises t he question 

e,s to ,-.ha.t part t he hypertension may ple,y i n causin5 t he 
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process of degeneration . In studies on t he a orta of t~e 

dos , the vasa ve.sorm.1 supplyins t he wall of the aorta a ­

rise from the lumen o f the aorta itself . In hypertension 

the lumen may be occluded or at l eas t reduced somewha t in 

diameter . Thi s naturally would i nterfere with t he b lood 

suppl y to t he a rterie.l ·w2.ll a.ncl t hereby r educe t h e nutri­

tion and the consequent healthy state of the vessel wal l . 

Roberts, 1939, hc d ano ther s e ries of cases; eleven in 

a ll , three o::' ,rhom i t we.s provb d at auto psy t2 d C/stic 

degene r o. tion of ~he ~torte. . .All were youn c i.·rorn.en , .. et11 een 

the ace s of 23 to 35 1 and all were in the l ast months of 

pregne.ncy . '1'he ques tj_ on may b e re.i s ed her·e a.e t o •.-1hetl:er 

or not there is s ome hormonal inbe.l ance present in thes e 

presnP.nt ':!O!T!en . ~here was no ment i on o f a toRemia of 

pregnancy ui t h hi c.'.:h b lood pressure and ki dney de,rnage 

t h.tt a ccompe.nies it s o a5!6'ten. There is the possib ility 

tht:~ t the preg:12.nt ,rnm;· n produces a toxin. in hs r Lady 

t hat could cause the degeneration of the ~rteria l wall , 

the s nne o. s the Etlle5ed toxin t hat produce s the '' morning­

s i cknes s " of :precnancy . 

(Perry , 1936 , (10),) Althou;:::h , as 1.-;e h~ve r:1entioned 

before , rnedionec ro s is i s n re l etively r&re l e sion , it is 

hi ghly po ssible , a s susccsted by Perry , t hat me,ny s o­

ca lled heert cases in you nger i ndividue ls mi cht turn out 

to b e dissecting aneurysm if autopsy would h ,,ve 1) een 

permitt ed . 
-10-



Perry further su.:_;cests this interestinc comment . 

Atherosclerosis a ffects the intima and inner layers 

of the media . Syphilis at t acks the adventitia and 

outer co~t of the media . Perheps medionecrosis is the 

disease of the middle third of the medial coat of the 

aorta . In atheros clerosis there is rupture throue;h the 

diseased inti ma and dissection inside of a healthy outer 

coe.t . IN syphilim there is the hernia t ion through e, dis­

eased out~r coat e.nd the formeti on of 2 saccule.r aneurysm. 

tTihh medionecrosis there may be dissecting aneurysm or 

there may 1Je rupture . It would be difficult t o se.y 

which way the bale nee of the s ee.le would fall. :Perry 

did not refer to the l e sions uhich he sc..w as medio­

necrosis , but he se;md there was de5enerati on and necrosis 

af the medial coet There was no inflammatory pro-

cess present , and he thought the presence of some f i­

brous tissue was evidence to the fact that the blood 

sup~)ly to that pe rticular area was not adeque.te for the 

othe r types of tissue to exist . 

Klotz and Si mpson , 1932 , (5). Call att ention to the 

fact that the inner two- thirds of t he media has no 

blood supply which is in direct communication 11ith it. 

·Then there is a disturbe.nce in the vase. vasorum , r.:a r lrnd 

changes are noted in the a orti c wall suppli ed by the 

vessels affected. These men also found that death from 

dissecting aneurysm in younc people was hard to correll-
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a, te , e,nd these facts ·vrere commonplade to a ll cases : 

1 . cardiac hype rtrophy 

2 . evidence of hi[;h blood pressure 

3. chronic nephritis 

These investi gators felt t l1P t t here must b e some o t ~-::er 

ree.son than high blood pressure to account for the 

muscle necrosis and degenera tion , and also for the 

disappearance of elastic tissue . Furthermore , the 

lesion was noted in youn: people from the ages of 

ei c;ht to 30 . In this se,me paper, two men , 3abes e,nd 

Mironescu reported that they found focal degE..nerati on 

and necrosis in rel a tion to the vase. ve,sorum t n the 

media . They noted degener0 tion and the fo rma.t ion of 

cys ts and some hemorrhage , the v2.sa showed evidence of 

endareeritis . and thrombus i ndicat ing a faul t y blood 

sup9ly to the medial coat . 

Gsell studied a number of aorta and fo und the focal 

degenera tion in the area of the ruptUj_"e . V!iesel found 

peculia r focal necrosis in the v~ssel wall of a young 

pati ent with concomitant acute i nfection . These l esions 

in the medial coe.t h2.d no relati cmship to the plaqu2s 

found in the intitna. 

'::hus , these earlier report s and some to come l r ter 

seem to correspond to the lesion 2. s deserioed by : rd­

heim. 

- 12-



No inflammo.t ion and very little attempt a t rep.s ir . 

''le :: re not confusing mucoid degeneration and necrosis 

of the media , s i nce the deed rn~teri a l is absorbed with­

out the evidence of any tissue reaction whatsoever . 

Klotz and Simpson also call attention to ihe sudden 

collapse of a youn0 cirl 23 years old , and in the l at ter 

months of pregnancy. She 3ave no history nor signs of 

2,ny heart trouble of any kind . Exami ne. t ion of the 

heart revelaed no infl~mnation of the mus cle nor of the 

aorta . Another case v,hich they prssent is interes tine, 

from the point of di2gnosis . Some authors contend the 

peculie.r hec.rt sounds in the presence of a certain his­

tory , should at l e2,st n.c'.ke one be suspicious of the dif­

ficulty involved and the etiolo c,y and the p2,thology t o 

be expected. A white male , 45 yec..r s of ace , Gnd with­

out evidence of lues collapsed sudcenly . On examina ~ion 

he ';-:as found t o h2 ve e, blowi nc sys t olic mi tral murmur . 

This should h~ve been a clue to a shelf of media which 

p·rotrudinc into the lumen e.nd ce.u sin.: the murmur . 

He a lso h2d a bloodp::.~e ssure of 210 systolic and 140 

dicstolic , and evidence of some kidney damace . 

Another pstient , 54 yeers old , died suddenly while 

tak in ~· a bath . At pa s t the heart 1·:e.s found to b e en-

12.rrred and the corn.Fated aDnee.rance t o t h e aorta 
L) ~ - -

turned out to ~J e the depr'essions over the 2.reas of ne-
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cro sis in t:.e medial coat of the aorta . 

Klotz and Sim:;>son presented e,nother case of a pregnant 

woman in the l ast stages of pregnancy who had sudden pain 

in the inters ca:ular re5ion which would make one think of 

a gall- bladder attack . On physical exar,,ination there vms 

"' soft presystolic murmur and e, harsh systolic murmur in 

the second interspace . This patient too , died suddenly 

while res tine, several days after t r1e initial episode of 

acute pain and colla9se . One reason for ment ionins the 

collapse of these i::1.dividuals several days after tho init­

ial attack is this . ~hen medionecrosis is present there 

is not apt to be any amount of r8covery, while with ather­

oscler osis an4 the lesion noted in lues , there may be some 

recovery , and there are cases on record in which t~e pa­

tients '.-lere apparently completely uell and [' Ot up an: Fent 

on e.bout their daily work; of course , beins ce,reful to 

not overdo to any extent . In the case of another prec­

nant mother , the aorta sl1oued some patches of mll.coid de­

generE1,t ion , but also , pE. tches of muscle and elastic t is ­

sue necrosis . At the same time there was a r6port of 

t11e sane kind of ch2.n.zes noted in the renal , splenic and 

coronary arteries . 

In sumne.rizinc the cases of Klotz E.nd Simpson they 

noted :x0 t chy and diffuse necrosis between the middle and 

outer third of the media . There was no evidence of 
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inflamma ti ,: n or fi brosis , and the overl ying intimal 

chE.nge did not s eem to hcve any co:crelat in:g with the 

pe.thology in the media . Thus the poss i bility of in­

fection or a the rosclero s is playinE a part in this degen­

erative process seems to be ruled out . The vasa seemed 

to show endarteritis a t times , but these t wo men did not 

feel that t he vasa had any connection with the degener­

ation in the media . The elasti c fi~ers present looked 

like the elastic fibers found in the aortae of senile in­

dividuals ,-rho have died from couses other t han t hose per­

t aining to t he vascul ar system . The dissection always 

seems to follow the plane of most extens ive necrosis, and 

this i s usually t he outer border of the middl e t hird of 

the medial coat . i~scl es fibers s eem to be more exten­

s ively damaced than t he elastic fi ,., ers . 

Klotz and Si mpson state t hat Wi esel feels some bacter­

i a l toxin may be respons i ble . Adrenalin and nicotine 

have been suggested , but there i s no evidence to l end 

much support to t hese t heories . Renal toxi ns he.ve oeen 

thou u;ht of , and liver products have been mentioned . 

There i s not enough evidence here to site these b ro w2.ste 

baskets of t he body defi nitel y as the source of our pro­

blem. It may be t hat the vasopres sor a ction of epineph­

rin e which causes constriction of the blood vessels may 

be a part of t he picture here . We have noted on nearly 
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all of the cases exa~ined so far that there was often a 

history of hi5h blood pressure . It has also been sug0es ­

ted that nicotine may be the etiol oEical a5ent that is to 

blame . T:!e do know (Goodman and G-illman . 1940 , (19) ) that 

nicotine he.s a tendency to cc1.use the production of more ep­

inephrine in the human body . It is true , that there is 

vasocti l e_ tation but if there is constant stimulation , then 

the state of paralysis which must occur in order to have 

vasodilatation never has a chance to occur . The patients 

studied thus far were not questioned as to their personal 

ha"bi ts of smokinc , but it may be assumed ~}1at a large per­

centage of them did s~oke some , since the number of people 

who do not smoke , especially men , i s in the minority . ~ 

dietary deficiency plus some toxin has been suggeeted , 

but all of the cases reviewed do not seem to present t his 

complication at all. In most ce.ses the individual was in 

apparently very good health . 

(7) ~~cGeachy a11d Paullin report on three cases of the 

correct diagnosis of dissecting aneurysm b efore death . 

In all cases they found a media with desenerative changes 

in the media as a result of the s clerosis of the vasa va­

sorum . They also had a youn: 1;rnman 32 years of ace \Tho 

gave birth to a stillborn ch
0

ild . i'ihile in the hospital 

she had an attack of hea.rt trouble but improved enouch 
• 

to go home . This by the way is the only one that has 

been re corded as having imi)roved enouch to 50 home . 
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Povever , she was ~ack in a fe~ mon t hs with t he same com­

plaints , and d i ed v ery suddenly one day whi l e restins in 

bed . 

"'hese hro men find the l esion- more often in uhi te 

males , c>nd they find the,t syphilis i E the cause for the 

d i seection in very fe1: . This l eaves only atheroscler­

osi s , and r1edj_onecrosis as t:ie ce.uses for wea!:ening of 

of the a ortic wall . 

Gl endy , Cattleme,n , an:l 1·Thite , (3) found medionecro s is 

in t wo pe,t i ents who also prese~ted the clinical~picture 

of hypertension . !~ese men t ~i~k that more an l ~ors we 

are comin,: to find :nsdionecrosis aortae i di op_athice .. cys ­

tice, as a co::121:011 lesion in disr ectinc aneurys:J of aorta . 

They refer t o the cysts as "faults" , a21d state the .. t the 

etiolo:y i s sti l l unsett l ed . I n r evieirinc some of t!:e 

vrork by r:oritz they state that ::oritz found t~-i..e condition 

i n ten percent of 70 a.d1.1.l t aortae m:G..mined . In t h is 

paper too , it uas succested the.t i t sicht_ oe .sor:e sort of 

i nvo l utional ch2,nce , but ·or01. .. 1sht u·,) the qu est i on as to uhy 

it affected so nEmy younc i ndivi du a l s . 

Cystic decenerat i cn has been produc ed experimentally 

i n rab: its by the us e of adrenalin . Thi s fact and the 

fact that so meny of these patie~ts heve hypert ens ion 

may add sorr:e li 5ht to the sub j ect . Pe~he.ps the adrenal 

elands are st i null:. ted sooehow to over- a ctivi t y whlch in 
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tu.rn acts as a no .. iou s a.gent to the e.ortic wal l ·1rihen pre­

sent in such l 2rce concentrations . Also th e vasoconstric­

tion activity of the di .... ug makes for a hi 6h blood pres:::ure , 

and t hi s in turn i s hard on the ueekened wall of t he aorta . 

It sets up a vicious cycle as it were . 

.essnick and Keefer 1925, (11) ~~d a case of dis ­

sectinc aneurysm in E nes ro laboi"e r . 'l'hey could find no 

reason why the aorta shoul& have ruptured . There· \·ras no 

evidence of syphilis nor of any :-n2 rked atherosclerosis . 

This uas a.t a time shortly befo:re :Srdheim did his monu­

mental wo~k with serial sections of the aorta . We raise 

the question here as to uh2.t elPe could he.Ve been tne 

caui~ e for rupture? As noted before , the lesion is an 

easy one to miss , and was easily overlooked in former 

ti::-.es . 

Schattenberg and Ziskind,1938, (16) pre not oble t o 

ae1.d much to our 1<-1101•.rledge of the problem . They quote the 

findinss of Oppenheim , Peacock , Shannon , Gsell and ~rd­

heim . All of these men f eel that cystic degenere ti on 

occurs mo~e often in the older individual . Ne cannot 

overlook the f ac t however , that many younc people die 

eech year with this ecme condition, and we call it 

"heart trouble". These two authors (16) site two cases , 

one , a 23 yee.r old colored mc1 le , and e. 56 year old woman. 

Poth hrd deseneration in the ascendi n[ aorta, and the 
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microscopic picture shm·red the a -:: sence of muscle or el­

astic fibers , and cys t -like ereas takinG the pla ce of 

the degenerated tissue . 

Roesler , Gifford, and Bett s, 1937 , (14) had a patient 

in whi ch they di e.cnosed dissectin0 aneurysm cor rectly 

before post- mortem . ~rom the clinical sie;n and the 

physical exami na t ion, they felt sure it we s a lesion 

ba sed on a wide spread atheros clerosis . 
1

his is the 

first mention we ~a ve of some attempt to try to dif­

ferentiate . the l es i ons by the examination and the 

history . Robe~ts feels th2t sometime s , at least by the 

process of el i minr tion , one may c et some idea of what 

p.2. tholocy could ne expected. 

Hamburger e.nd Ferris, 1938 , ( 4) present V:10 cases 

of men ~round the half century mF~rk who , on physical 

examination, presented rether unusual diastolic murmurs . 

At autopsy , there was n o t e2,r in the i n t i ma to account 

for the mur mur , and the aort ic valves and cusps seemed 

t o a ~~er r compabible . They could find no evidence of any 

degree of ath~rosclerosis or of syphilis to account 

f or the a.mount of tea r i n g and dissection Hhich was 

pre sent . They did observe a slicht amount of ecchymos i s 

around the co r onari e s in both cases . 

No r ris , 1931+, (9) found five dissecting aneurysms 

in 1461 autopsi e s . The rupture usually ooourred t~,..;o 
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centimeters above the aorti c cusps . The cause for the 

dissection included the followi ng : 

1. atheros clero s is 

2 . hi Gh blood pressure 

3. nephritis 

4. coe rctati on 

5. meso- aortitis 

6. tre.uma 

,., e question the fact that not one case seemed to in­

clude medionecrosis, and ;i;et a l l of the pa tients were 

under L~5 years of age , and there was one pregnant mother 

32 years of a5e who did not present a history of any 

hypertension . 

Arenberg, 1932- 33, (1) finds the reason fo r some 

dis s ecting aneurysm t o be a v -- ry i ntc-- resting one . 

One cas e in p2 rticula r , white male , 50 years of age . 

The man 1.-ff. S knmm t o 1e a hee,vy drinker . and died suddenly . 

At post the dissection was seen to extend between the ad­

venti tia and the medi e, . The author r2,n 22 seri a l sect­

ions in order to discover if there n i ght not be so-rie 

reason for the weakeninz of the art~ri al wall . He did 

not find o.. logica l explaneth'n . Perhaps mo, e sections 

woul d have proved fruitful. At this t i me Ji.renber3 re­

vi ewed some of the litera ture and found tha t Le tterGe, 

Osler , e,nd Op.:.Jenheim e:xpl2,i ned the dissection on a 
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rne ch2.nica l basis . ~. I?.yhn dee cri bed, c f roril§tn 29 years. old , 

who hE d a dissection durin0 l abor . He reports the post 

Has not ve r y satisfactory due to the hsste t o return the 

body to the rel c.ti ves , 2.nd the poor li 5ht , i ven for post 

exam. Arenbe ~5 notes th,t Rok i tansky in 1838 studied 

ei r ht cases f r om en etioloc ica l e..nd patholo~ica l stand­

poin t; he ended by saying he felt something we s miss i ng 

from the picture . He suu:e < ted e, developmenta l abnor­

me.li ty , 1·:hi ch ue are l ed t o say may not be too fe,r from 

wrons. As we will po int out l ater on some wor k done on 

the b lood supply to aortic ,.-mll . Woodvmrd 1875 said t:1:: t 

rupture could occur in the norma. l artE. ryo r e..orta . Amvs 

e..nd Townsend 1897 , 1rnre t h e fi rst ones t o he ve their 

feet on the ground, ~nd a l thoggh they did not f i nd a 

d!efini te lesion , they felt the.t there mus t be some 

undvrly i ng pathology t o ac · ount for the rupture or the 

dis rection of the a orta . I t ~as ~ell into the 1 900 's 

the.t Erdheim and Cellina. did their York on foci of su~­

puration in media ~ and medionecrosis and...muccid degen-

eraticn . 

ln 1926 , Gsell me.de seri a l sections i n e ight ca s es 

of spontaneous ruptu:.."e e,nd found wh.s.t he cal l ed medio­

necrosis a.nciomal a cie, . He felt the.t chronic su ppur­

e..tions or toxic pro cesses in the body such a s chroni c 

nephritis might hr ve somethinr; to do with the fo rmc.. tion 

of this l esion in the aorti c wall 
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\·Tood , Penders r cs;:: , e.,nd Ostrum, 1932 , (17) in their 

':rnrk feel th 0 t the intima ma-at be weakened in order t o 

h,ve a dissection , but they a lso feel that the media is 

we2.kened too . They sug;::eet chronic a,lcoholism, but 

admit i t has no support . Syphili s is e.gcusecl, :::;u t .:.he 

heali~ ~nd ~indin~ a ffect which we find with l esions 

of syphilis is_a se,inst ths.~ dread disee.se. Conseni tr l 

vE2kne · s is :nentioned , ''nd the old s t,;;nd- bys e.thero­

sclerosi s and hypertension . These authors site the 

work on docs in which it uas found t:ic.t epinephrine 

used over a lon 0 enouG}1 period of time hQd s degener­

ative effect on the tis Eue of the aortic WEll of the 

dog , especially the ele stic tissue . Their case stud­

ies included f or study included thos e of a man whose 

only pesitive history a s f r~r as ,-;e 2re conce r ned is 

a little reco~d of hypvrtensi on, a.nd a women ·,:ho 

admittedly dramk e. small amount on occasion . Both 

rere clore t o the ege of 40 . 

He re .?.gain , we see t h e old compl aint hypertension 

creepinc in, and the lo~g- sus~ected irritant bein[ 

accused openly , alcohol. 

We were fortunate to see two cas es of dissecting 

e.neurysm in Nebr2sk2. Methodist Hos pi te.l , Omaha , Nebr . 

The one , a 29 · yecr old white ma l e , hed hEd a heart 

l e sion for some time , and on entrance to the hospital, 
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the physical examination reveal&d the ss me he ~rt sounfu 

and murmurs thet , appf rently, are typical for, or shou11d 

su ~ges t to one the possibility of a shelf of media ex­

tendins ou t into t he lumen. The other case was of a 

white female, 1.1-9 years of B.G,e vrho had a history of hy­

'"'e rtension . She hc.d hdd pneumonia tHice bef ore, jus t 

previous to her ent rance to the hospit~l for her heart . 

The ettendin: physici2n hrd taken ca re of her f or some­

time for her hi E:h blood pressure , and it i s intcrest i ng 

to note here , this same doctor is taking ca re of mem­

b ers of th--- Eame family nm-r for hif;h 'ulood pressure . 

we ment i on this only to brinl out the pos s i bility of 

en inherited i,real<...nsss . Typica,l oedionec ro s is was noted 

on exemina tion of the microscopic s ections , and a 

pi cture ef each heart end portion oI the aorti c wall 

is included for examina ti on . 

Lyme,n , 1931 , (6) did s ome work wi th diptheri2. toxin 

on the aor t ae of r abbi ts . He found de5enerc. tion i n the 

media l coa t, and i t was mos t rne rked in the a rch of t he 

aorta and in the thora cic portion o: the aorta . The 

result was thinninL, and formetion of .s n aneurysc1al soc . 

Ths l es ion starts in t h~ mid- thi rd of the medial coa t . 

It appears e s cloudy- swe ling , with degenerat i on and 

necrosis of t he muscl e fibers . Th e elastic fibers 

undergo degeneration 2nd lo s e t~eir elastici t y . 
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Patient 49 White female 

Heart can be seen to b e  markedly enlarged•anq 

the area where the blood ripped through the 1ntiiite. 

and media may be seen in the up er left of the 

picture. The chordae tendinae and the papillary 

muscles are not remarkable. 





Patient 29 years old,white male. 
\ 

The hea.rt is marktdly enlarged. :.i.he probe seen 

in the Upper center of the picture may be seen com� 

ing through what was left of the aortic lumen. 

Directly below the centimeter rule and a little to 

the right may be seen the dissected media which was 

torn away from the intima, and could be easily sp�ar­

ated manual�y. Dissection occurred' out into the 

innominate on the right, and into the subclavian on 

the left. 





I t vras e,l s o not . d th?t the chcn e i n youne, 2,nimc ms ,-ms 

di fferen t from t lm che,nge obs e rved in old.e r ani mals . 

F\J.rthe r evidence t he. t the blood SUlJPl Y to the aort a 

may b e i nvo lved come s from ';Toodruff , 1926 , ( 18 ) who 

f ound th~ t the vc.s2. ve,sorum run throue,h the medta the 

i n time. , ::nd do not end in the medi e, . So , a l thouch it 

-::-'ay 2,ppcar t he t the medi a i s well su:_:ipl ied ,-ri th nu t ­

rient channel s , in reality i t i s the intima which re­

ceives the nain channel s from these vessels . I t was 

also noted t ~et so~e of t he b lood sup· ly t o the ao7t a 

He.s throu sh v2. s e.. which re ceived tLe i r openi n'- s in tne 

lumen of t~e aorta , and these , of course , are subject 

to much varir t ion in const1 ict :'.on anJ. dile.tc t ion from 

va rious chemical s in the blood . I f the small openinc 

o jus~ one of t hes e vasa becs,::·e occluded , t~.e areE. of 

med.i e, sup,,l ied by t h2 t "9c rticul2:::' vessel ,: oula. suf fe r 

fo:"' p: .... ope2'.' c.ere .. ion end remove l of toxi c n roducts o f 

netrbolj_sm . The result ,rol: l d b e d e s ener.a tion 2.nd nee- . 

rosis . 

Robertson , 1929 , (13), ca lled attention t o a Dice 

of wo::0 k by J iche t in ·.-:hi ch he :·ou ~1d the vasa endi ng in 

the oute r thi rd of the medi 2- . 

Heckel f ound the vasa coin : to the i nt i ma enti re l y . 

Cr i sp i n h i s experi ment found the va s a 5oins f rom the 

adventitic t o pi e rce the medi2 ; Ko ster , "'":bne r , and Mei Ls , 
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and Klotz found vasa only in the outer one- third 0£ the 

rnediel coa t of the eorta . The outer third of the media 

see~s to ~e supplied by brc.nches of networks . ~hes e 

penetrste ~t richt anGles end then spread l~t rally and 

loneitudin2lly between the elastic lamellae . The lar-

cest anQ the most closely ~rouped a re neer the p~ rent 

vessel; tho e more diste,nt D.re f ewer in num er, have 

lees an~stomeses , hrve longer branches , and have to 

sup~ly s greeter 2rea of vessel wall . Two sections 

from the hume,n 2.orta shovrnd minute nutrient vessels 

penetrati ng the inti□a and branchinc in the inner third 

of the media . Other vasa ari~e from other vessels of the 

e.ortc. •.rhile pnss i ng t h r oush the \Tall . They enter c t the 

junction of the raedia and adventi tia . Age,in tlle outer 

third of the media is not penet rsted directly, ~nd seems 

to be the one portion of the medial co .:- t uhich is not 

well sup~lied with blood. Klotz concluded th2t aneurysm 

i-r s most frequent where vaacularization ,-ms most abun­

dant ; senile chc.n,::: es of the □edia were the most abundant 

where the v::, sa vaso11rum i·Ia S the ler-.st abundant . 

An inteY-esti n~ case wcs reported by Nie:ice.s and 

Wricht , 1941, (20) . One of the authors attended a 

ne5ro porter , cge 49 years , who suddenly developed a 

pa in in the ches t and back. He ~as taken to a hos­

pital ~h~re he rem~ ined for a few hours . He dies 

suddenly vhile t2.::i nc a fr ink of vrn,ter . 
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He was exe,mined -:,y the doctor prior to death e,nd the 

physica examina~ion was s o typic e l o f dissectins 

aneurysms ; the diastolic murmur was he~rd O"er the 

aortic area . The compo_ny for 1;rhich this indi vidue,l 

'i'/Ol"ked hcd e. physical ::_--eco rd through the y.z,ars ,·hich 

included the blood pressure, also a history of the 

seroloc ical reect ions t ~ken each yerr . It was found 

th tat one t i me this p2rticular case ~ud had a b l ood 

WassermEnn o f four plus . The c:.uthors \•rnre surprised t o 

note thct in spite of the pastthistory of luetic 

infection , there was no evidence of this fact when 

t he b ody ,;-ms exe,mined ccrefu l ly 3,t autopsy . There was 

no thickening, retraction or sclerosis , End aortic ring 

1·r2 s not widened . The aor:t±c cusns '.rere a.oft , thin , end 

free from any IDibrotic chEn5es or retrcction . Dr . H. E. 

Escers , Professor of Pa tholocy e, t the Uni vers i .ty of 

Nebr: ska Medi cal College reported the followins micro­

scoJic findincs : sections w~re t e.k en throue,h the invol­

ved portion and Fhr.t e.ppeE red to be normc.l vessel v:all. 

The aree, from the nor:02.l ,-:all did not shov: any evident 

p:tholoGY; t}j.e microscopic sections thr·ouch the dir:. sec­

tion showed evidence ~of necrosis of the media which 

extended as a be,nd fo:.."' sho :."'t distance but ~widened grad­

uelly t0112.rd the center . It i s interc stinc to note 

- 26-



here t hst Dr . Eggers calls 2ttenti on to the f a ct a t hat a s 

f a r e s can b e de termined, t he ve sa vasorum a~pee r ed 

no rmr l, and this 1:a.s true in the aree. of t he necros is . 

I t was felt by t he autho r s t hat rnedionecro s is of the 

a or t a. WE S t he l es i on respons ible f or t he diss ection, 

even in vi ew o~ the f e et of t he hi s tory of four plus 

·Ta ss ermann which the pati ent p:..~es e-1ted . There v;e,s no 

evidence of syphilis in the secti on s , and it w~s felt 

y the se men t h~ t the lesion of syphilis would not 

tend to produce t he pic t ure of dissecti :m , s L1ce the 

chPracteri s tic pictur e is one of a binding process and 

rep[ rative growth and a holding to cether of t h e VQr ­

ious l ayer s of the wall . Ec~ers f ound hya linized va cu­

ol e s in the media ,-rhi ch s hm-red no infI&rnma to17 or re­

pc r a tive proces s . Aga in we a re confronted Nith the 

p roblem of whe t cau eed the degenera tion? The pe tient 

we,s examined ye2rly, and s.n 2.c curate a ccount !rnpt of 

his blood pr essu r e f r om 1923 to 1925. He was not checked 

again until 1932 . At this time he hE d l'._One from 135 

sys tolic t o 230 systoli c , and f r om 78 di a s t oli c to 

140 di astoli c . It would b e int e re s tinc t o know what 

hau~ened t o aortic medi a at thi s t i me , and i f this 

degenerat ion was a.lreay t here for the increaedd blood 

pr e ssu re t o t ea r asunder, or i f t he deceneration came 

wi t h the inc r eas ed pressu re . The r el a tionship of t he 

longitudinal gro oves to the destruction of the medi e. 
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ne y have some bearin3on the etiolo~y , since thes e 

grooves do tend to meke the lumen of the aorta Eome­

;hc t smeller . The ~reeving effect was sentioned by 

Klotz e,nd Simps on , 2,nd by Nieh1:rns 2,ncl rrrie:;ht . The 

di s figurement r.nc y b e due to the shri nkage of the 

medial coFt ES the re sult of the cyst s end vacuole s 

~hich nay be seen throuchout the medial we ll . These 

11 f ecults 11 2re na tu r2.lly no t 2s firm e.nd solid a s the 

mus cle and el c,st ic t issue uhi ch it hes replctced . 
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SUMM .. ~RY 

I n conclusion, it mus t be obvious thct Ne mus t con­

sider medionecrosis a s a more common- pla ce l e sion than 

se hc.ve heretofore . 'l'he.t it has not been :::.e co gnized 

mor e often is not surprising. We have seen t he dif­

fi cul ties incumbent on mi cros copic di E-5nosis , even in 

t he mort effi ci ently equi ped l abora to r ies . 

The evidence offerd by va rious wo:::.kers shoul d be 

a start in the direction of enli g_htenment ~ s t o the 

cause for this l esion . LikeHise , the very convi ncing 

evi dence ~ s t o the abil i ty cBIB the norme l a orta t o vri th­

sto.nd much s reate r pres sures th e .. n could possibl y be 

rea ched i n vivo, should stren.;hthen our belie f t ho, t 

t he normal aorta doe s not ruptur e spontcneously wihb­

out s ome patholo5y . 

Fu:bhller, it is not without the r eal m of possibil i ty 

to think the,t s omet i me He ':Ti l l be aiJle to re co5ni ze the 

l es i on , and t o s ome extent be cbl e t o ascertain ahead 

of the l aboratory- post mortem e~2,mincti on , vrh: t the l es­

i on is . 

I t 2.ppears t o t he wri ter the. t work t o determi ne 

the exact e tiology , must center around the hype rten­

sive pa tien t , and some toxin, which is so potea t a s 

to ce,use degenera ti on e,nd necrosis e,nd inhibi t and 

cu:btail reparative growth of e,ny sort . 
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