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INTRODUCTICN

In beginmming this paper I should first like to give
ocredit to Dr, J. P, Tollman and Pr, E. L, MacQuiddy for
graciously allowing me to use case reports of patients
coming to their attention who had died with reriarteritis
Bodosa, DHNeither of the cases have hesn reported in the
literaturs and I feel that they have & definite value in
a work of this type. Yhey serve to show how bizserre are
the symptoms and the difficulty in reaching a clinical
diagnosis of this 1ittle lmown and poorly understood dis-
ease.

It 1s the purpose of thig thesis to review the liter-
ature as we now find it &and present the salient facts as
they appear to the author, no attempt is made to cover
81l the various aspects of the clinical dlagnosis, eti-
ology or pathology, but rather it is the aim to condense
all the work donme up to the present and present it in &
simple, easily resdable form, Haturally, after reading
gseveral reports you become aware that a few writers put
forth their arguments more clearly and with better rea-
soning. You find yourself leaning toward thelr views
and you see the answer to the problems in hand as they

gsee it, If this paper leans toward the views of any one



particular writer I hope thst it will be understood
that it is more accidental thamn intentionsl ., This pa-
rer is intended to be impsrtisl and present fairly sll
sides of the question and it is not in my power to say
who 1s right on any particular part of this interesting
disease syndrome,

Periarteritis nodosa is a rare infection of unknown
etiology. The disease has selidom been reccgnized until
post-mortem since characteristiec rathology is ususlly
limited to the internsl organs especially the kidneys,

"~ heart, spleen, liver end lungs, however, there are oc-
casionslly subcutaneous nodules, skin manifestations of
hemorrhuges, urticaria and purpures resembling Schon-
lein's disease., It is an scute to subacute infection
which preponderantly terminstes fatally within several
weeks to months, rarely in several years, recognized

by an inflammetion of the walls of the medium-sized ar-
teries, The outstanding features of the infection sre
localized areas of exudation, degeneration and prolifera-
tion in the adventitial and mesial coats of the arteries,
with the formstion of well-developed nodules,

the etiology will consist of the various theories
whiech heve been prut forth a&s rossitvilities in determin-

ing the exact cause of this disease. I will attempt to



to give all the theories which have been offered
throughout the literature, I will not attempt to state
which is right but will present them for what they are
worth, |

ithe clinical aspects will be considered and those
symptoms which have prredominated in the largest number
of cases will be emphasized, ueedless to say the true
¢linical picture has not yet teen woriked out completely
and the relation of the clinical symptoms to the path-
0logy has been largely worked out at the autorsy table.
In most cases & clinicel diagnosis before death has
been accidental or has been tased on tiopsy meterial.

I cannot emphasize too strongly that in the present
state of the literature no symptoms have been def-
initely related to this disease syndrome well enough
to base a diagnosis when they are found present,

‘the case reports have been included in this fthe-
sis to give you an asctual word plcture of the diseuase
and to show how few clinical symptoms are present uron
which you might base & diagnosis, Then too, they show
how only & few organs may be afected or it may be a
general wildespread involvement of the entire body.

In the sumnmary I shall try to discuss these case

histories and how they agree or 4i sagree with other



cases which can bte found in the literature. These
cases compare very favorably with the findings of many
investigators both here and abroad,

The conclusions will be those of & variety of
writers according to their own findings and their own
ideas as to the etiology, pethology snd where possible
sny therapeutic suggestions they may have, It is my
hope and desire thut this raper may be of some 1little
benefit to the reader in leading to a rational approsach
to the treatment of the disease known as Periarteritis

KNodosa,



HISTORY

The history of this comparztively unlmown dis-
ease has been quite well summed ur in the litera-
ture, Periarteritis Nodogsa was first completely de-
scribed by Kussmaul and .aier in 1866, Because of
their description the diseuase has borne the name of
the former investigstor, esprecially in the Contin-
ents]l literature. Zrior to that in 1852 Rokitansky
reported the finding of innumerable sneurysms in the
wall of small arteries over the entire hody, except
the brain, in a msn 23 years old, who had died with
symptoms of dysentery. This was writtem up in his
paper entitled "The Formation of Aneurysms of the
Arteries in General Except the Aorta and Most of Its
Important Branches, With the Further Exception of the
Cerebral Arteries™, This gave us our first complete
descrirtion of the disease, 1In 1887, Eppinger ex-~
amined a piece of mesentery from this patient ang,
with improved methods of examination, was &able to
find lesions ldentical with those described by XKuss-
maul and Maier, Along with this it i1s interesting
to note thaet even earlier, three cases of multirle

aneurysm had been reported, in 1775 lichaelis and



liatani each reported a case, whereas in 1810 Pella-
tan described a case in which 63 aneurysms were
found, This portion of the history follows that of
Rothstein and Welt (46).

From the time the disease was first described
until the present there are less than 396 cases re-
ported, German investigators sre by far the most ae-
tive in finding cases of this type because of the
number of sutopsies which are performed in that na-
tion while in contrast might te mentioned Spain,
since they have a dislike for postmortem examinations,
have not reported any cases., In 1928, Strong (49) de-
scribed the first case of perisrteritis nodosa in Cen-
ada, American workers at the present time are among
the most active in investigating this little known
disease.

As the disease of Perisrteritis Hodosa has been
gtudied and as the cases have become increasingly
frequent in the literature the idesa that this is a
rare disease has graduslly been discarded., As we
understsnd the disease at the rresent time it is
generally thought that a great many cases are very
mild attacks and are passed over with no lasting

harmful attacks, It is only the extremely acute



forms that produce death s d courled with the fsot
that most cuses of Periarteritis Nodosa are dis-
covered at the sutopsy takle has led to the sup-
position of its high fatelity. Then too many pa-
tients are only sick for s short time before desth,
having many tizarre symptoms which render s c¢lini-
cal disgnosis virtually impossible with present
mowledge of the disease syndrome,

The name Periarteritis Rodoss has teen some-
what of a stumbling tlock in that it indicates
nodule formetion whiech many investigators and
clinicians have searched for without success,

Many ocases are now rerorted in the literature
which displayed no nodular formstion or the nod-
ules were almost microscopic, others in which there
are many aneurysms &and those which have none, It
may affeet only a few orgens of the body or it may
be generslized, To more accurately characterize
this disease syndrome other names have been sugges-
ted, some of which are; Xultiple Aneurysm by ileyer,
Arteritis Nodosa Proliferans by Fletcher, Polysar-
teritis Acuta Nodosa by Ferrari, Mesoperisrteritis
by Hart, and Panarteritis, Arteritis Nodosa or Poly-

arteritis Nodosa by Beitzke,



In the American literature the reports of Lambd
(356) in 1914 and Ophules (44) in 1923 stand out as
the test description of cases in this nation, They,
as well as others, tried to explain the casuse of the
disesse with 1ittle success tut toth have noted the
stages of destruction and attempted repair which are
characteristic of the disease,

With 811 the investigation it was natural for
bacteriologists to become interested end consider-
able exrerimentation with attempted transmission of
this disease into laboratory animals with varying re-
sults can now be found in the litersture. This will
be discussed more fully under etiology and pathology.

At this time enough cases have gained entrance
into the literature so that in the near future the
next step in the history of this disease will be
taken :nd the causative factor found, The disesase
has been discovered, described and the relation of
the pathology to the symptoms recorded, BNow the
etiologicual agent must be recognized snd a definite
retional therareutic approasch made to combat this

disease,
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BETIOLOGY

It must be said in beginning this section of the
treatise on Periarteritis Nodosa that the causative
factor has as yet resisted all methods of detection.
Most of the etiology as we now know it is presumptive
and theoretical, and cannot te rroven as yet, It has
for its basis or background only the cases which the
investigators themselves have in hand. iluch thought
and energy have teen given to adequately determine the
cause of Periarteritis Nodosa, snd make & clinieal
recognition possible thus laying the background for
a satisfactory method of treatment,

BEarly workers in several cases found that their
patients had & positive serclogy, others noticed the
close resemblance of the lesion of reriarteritis HNo-
dose and Syphilis and they proposed the theory that
the srirochete was the etiological sgent, The fore-
most authority to suggest this possibility was Vir-
chow, This possibility was promulgated by the early
investigators in Germany. Since then this theory
has been disproven countless times, HMany seotions
have been studied to find the organism without re-
sult and the prorosal that Syphilis has any rela-
tion to reriarteritis Nodosa is now considered un-

tenable,



Other theories have had a brief period of accep-
tance and then have been discarded, Some of these
are mechanical, in which it was thought that undue
stress and strain on the arterial walls both from
within and without caused a weaskening of the wall at
that roint with the resultant formation of aneurysms
which ultimately fibrosed thus forming a2 nodule,
This theory was advanced by Rokitsnsky. This has
never teen proven and at the present time with our
knowledge of the dynamies of the arterial system to-
gether with our conception of the pathology rules
out this possitility entirelj.

Along with the other theories we also have the
concept that heredity plays & part, Credit for this
proposal must be given to Eppinger. In studies of
families in which this disease was proven in a pa-
tient there was nothing to prove the theory amnd if
our concgertion of this disesse syndrome is correct
there is no indication that heredity has any part
as an etiological factor,

In reviewing the caeses in the litersture we
are struck with the faect that the disease attacks

meles a great deal more often than femsles, fihe



retio is set at 4 or 5 to 1, This would seem then
that Periarteritis Nodosa has & definite relation-
ship to the sex. '‘there is &t this time no explsna-
tion for the rreponderance of males but the fact
remains that in a study of the etiology we must

desl ﬁith the sex of the individual, Age is s
fairly important factor, the average being 31 years,
We~find instances where & child of 2 1-2 months &and

9 months have}had a proven c&ase snd records of a

men 71 yeers old who died of Periarteritis Nodoss but
the greatest percentage of cases are in the adoles-
cent an early adult group. OUccupation and past his-
tory have variously been offered as possibilities but
with 1little grounds and no further substantiation so
are 6f slight importance,

We come now to those theories which at the pre-
sent time are in the best standing: mnamely, the al-
lergic theory of sensitization proposed by Gruber
(22) and the infectious or toxie theory offered by
Spiro and Gruber (22), These two theories both heve
many adherents although the belsnce has swung in fa-
vor of the infectious or toxie form of etiology.
it is not the rurpose of this paper to take sany one

viewpoint but rather to compare their relative



virtues as they are seen in & review of the litera-
ture,

The Allergists point out many cases where the
patient has & history of asthma or is proven to be
gsensitive by skin tests. 'This theory was first ad-
vanced by Gruber in 19256, kline and XYoung (31) &lso
called attention to the allergic basis in reviewing
three of their ceses all of which had & high sensi-
tization, Ophules is slso of the opinion that al-
lergy may have & very important part in causing
Periarteritis Nodosa, Berger and weitz (5) explained
the etiology thusly,"when cells in the allergie state
are brought into contact with an antigen to which
they are sensitive & charecteristic resction occurs,
fhis reaction is vascular in nature and results in
the outpouring of fluid into the reacting area fol-
lowed by the extravasculation of leukocytes. Heao-
tions vary greatly in severity, depending upon the
degree of sensitization of the tissues and the doses
0f the antigen. ilost of them disappear without tis-
sue change, ‘lhese are the reversible reactions, as
we see when skin testing a patient. Some, however,
are so severe that tissue death results with healing

by scar tissue formation., This is known as the



Arthus phenomena and is entirely applicable in reri-
arteritis Nodosa, Allergists feel that the eosino-
philia described in several cases is becauss of a
gensitization base .,

Those investigators who lean toward the infec-
tious or toxic theory argue as follows: the patients
follow the course typicel of an acute infectious dis-
eagse with inoreased temperature, pulse and respira-
tion., <they complain of pains in the Joints and mus-
cles, '‘he histologic lesions are of a distinctly in-
flammatory character 1Cook--13), and rheumatic heart
disease has been found in many cases as proven by
Agschoff Bodies found in the heart muscle. vrhen too,
the arthritis and myositis may be considered typiocal
of rheumstic fever because in not all cases is therse
& pronounced eosinophilia the authors agreeing on
the inflammetory nature of the disturbance say, one
of the most charuacteristic features of reriarteritis
Bodosa in the early cases i8 & tremendous infiltration
of the adventitia with partly neutrophiliec, partly eo-
sinophilic polymorphonuclear leukocytes mixed with a
smaller or larger proportion of small lymphocybtes and
plasma c¢ells. when too, foreign body giant cells are

often noted.
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8t111 other writiers wish to think that the
disease is & special infection "Sul generis" or the
lesions are the result of the action on perhaps pre-
disposed arteries of a variety of infectious or toxie
agents the latter having been suggested on sccount of
the general inability to demonstrate bacteria in the
microscopic sestions, L1t might be stated here that
-Allergists feel that tissue may be sensitized to
gtreptococeil and form an explanatory basis for Peri-
arteritis modosa,

The idea of a special infection derives its main
support from these facts (1) a disease practicsally
identiesl with 1t has been observed by Lupke (IV), as
quoted by Uphules, in a herd of stags; (2) twice,
vonHaun (VIII) and Harris and rriedrichs (26), the
claim has been made that thers has teen a suceessful
experimental transmission of the disease to labora-
tory animals,., <1he results have been sonfusing and
there are no uniform results., wboth blood and tissue
emulsions were injected into a variety of laboratory
animals,

Uphules (44)in discussing the possible etiology

of Periarteritis modosa goes on to say, "much discussion
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has arisen because of the resemblance of Periarteritis
Nodosa t0 rheumatic fever., 4t is interesting to study
this relationship of the two and the ill-defined group
of subacute amd chronie "septic" conditions with so-
called "rheumatic” symrtoms and frequently associated
with endocarditis, The evidence connecting the two
conditions are often ushered in with an acute tonsil-
itis. During the course of the i1llness slmogt 8ll
clinieians have been impressed with the resemblance

of the syndrome to that of a slow, comparstively mild
gseptic condition, and various skin eruptions have been
observed which seem to favor this impression, 4“hey
may be erythematous or resemble rurpura rheumatiocse

s seen in Zimmerman's case (IX). They may be urtiecur-
ial in nature (Veszpremivand Jansco VII) and Klotz'
cage was a typical erythems nodosa, 1t has been known
to follow injury of the hamd "Fishberg" which during
the course came to resemble uan erysipelas. In
Schrieber's case & ratient was suffering from chronie
non-Syphilitie nlcers of the skin of the legs when the
disease developed, Kroetz' patient had a septic in-
fection of the urinary tract. In Lamb's, diplostrsp-

tocoeei were found on the diseased heart valves snd



12

other parts of the body. Douglas obtained a pure cul-
ture of streptococel from the subsapsular hemorrhage
of the kidney, Jonas found gtreptococei in & culture
from the kidney. It has 8lso been recovered from the
gall bladder, heart blood, bile, subcapsular lymph
channels of the liver (Strep. inginosus and Salivarius),
Sfrep. Anginosus proved too virulent for laboratory
animals but with less virulent cultures at times &
subacute Periarteritis Nodosa with slight involvement
of the media was obtained by Klotz. Herris and Fried-
richs transmitted disease to laboratory animals after
filtering through a Berkfeld filter proving that it
approaches the virus if not",.

These do not prove anything, save that strepto-
cocei may be a secondary invader, The affected ar-
teries are usually more focal and associated with
more ciscitrization in media and adventitia than
simple artero-sclerosis, This would lead to the
inflammatory basis of the etiology of Periarteritis

- Modosa,
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CLINICAL ASPECTS WITH REVIEW OF THE LITERATURE

the true clinical picture, if there is one of this
disease syndrome, is extreumely difficult to ascertain,
In general it must be stated that reriarteritis Nodosa
simulates meny diseases and symptoms are localized t0
the organs affected in any one particular case., wo8ft
cases which sre recognized cliniéally vefore death
are accidental or are the result of biopsy report;
Even biopsy material may not be regognized at the
time and when sutopsy determines reriarteritis modosa
a careful search of the biopsy material has revesled
the presence of the disease, This may be due to the
fact that Periarteritis nodosa is not a srecifie dis-
ease but results as Friedberg and uross (18) believe,
from the activity of many toxiec or infeetious agents,

o find a true clinical picture it is necessary
to determine which signs and symptoms are most com-
monly dealt with, First, febrile illness (90%) re-
sembling chronie general infection (sepsis) but with
negative blood culture, Next in importance are the
renal symptoms of nephritis pointed out by Keegan (30)
who believes that Periarteritis Nodosa 1is the cause
of pathology known as chronic vascular nephritis,

His reasoning may te interpreted in sequence as follows--
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acufte vascular infection and vascular infarction in
the kidneys lead %o 1ittle urinary changes; subse-
quent gradusl fibrotic intimal obliteratiom of the
arteries lead to tubular atrophy, with probadle loss
of reabsorptive power and consequént nqcturia and
low fixed specific gravity. The répidity end se-
verity of the arterial obliteration leads to ocar-
diac decompensation with less blodd flow through the
arteries and the glomeruli with a resultant decreased
urine output, a nitrogen and terminsl retention. 1In
his patient & kidney was removed two months before
death because the disease simulated an acute condi-
tion in whiech Periarteritie nNodosa was proven con-
clusively and at asutovsy the other kidney showed vas-
cular nephritis of the chronic type., <“rherefore, as
he sees reriarteritis mnodosa in its relation to rensal
symptoms it may be considered as an acute vascular
nephritis leading in non-fatul cases to chronic renal
arterosclerosis and chronie vascular nephritis, He
feels that the term "chronic vascular nephritis" is
applied to a large group of contracted kidneys in
which the primary pathologie condition is in the ar-

teries and the secondary pathologic chunge is due to
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gradual srteriasl obliteration.

rthirdly, acute abdominuzl symptoms simulating an
acute intra-abdominel complication or those of entero-
60litis. 1This is extremely common and is spoixen of
as abdominagl rheumetism by several writers. ..any
cages have been exrlored surgically because of the
symptoms as evidenced by the work of Allem (1), ~roly-
neuritis may be a symptom in many cases as are those
of polyarthritis and polymyositis which simulate the
pains of rheumatic fever. The difficulty of diagnosis
of Periarteritis modosa is not because of the inade-
quaey or indefiniteness of symptoms but to the variety
of common diseases which it can simulate becamse of
its extensive pathological process,

According to Weiner (55) the relative freguency
of organs and structures affected are: kidneys 8U%,
heart 70%, liver 65%, gastro-intestinal 50%, muscles
32%, peanocreas 36%, peripheral nerves 20%, spleen and
adrensls 8%, gall bladder 13%, skin and subcutaneous
tissues 14%, nervous system 8%, This in general shows
how widely generalized the pathologieal process may
extend and the multitude of symrtoms which will result.

Carr's (9) elinical description is quite representative

of all the works, "Periarteritis modosa is a disease
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which is characterized by symptoms of sersis, with
scattered local manifestation of vascular disease,
which baffle explansation; and anstomically by nodu-
lar inflammatory foei in the smallest and middle
8ized arteries, He believes the symptoms which occur
with greatest frequency are those commonly associated
with infeetious disease, fever, leukocytosls, prostra-
tion, incereasing weakness, asnemia, occasicnally sple-
niec tumor tachycardia with evidence of renal involve-
ment with albuminuria, hematuria, edema and signs of
renal insufficiency.

At this point I believe it is & good time to
roint out the differentiation of rheumatic fever and
Periarteritis wnodosa, 4, thrombosis is common in
seriarteritis nodvsa and absent in the rheumatic le-
sions. B, reriarteritis Modosa attacks arteries of
medium calibre while rheumatic fever attacks small
arteries, arterioles and sinusoidal capillaries.

C, nodules form in Periarteritis wnodosa which are
macroscopic and microscopic while in rheumstic fever
there 1is no nodular vascular development and lesions
are invariadbly microscopie. b, There is absence of
infarction, and hemorrhage from rupture in the rheu-

matic lesions, £, eosinorhilic infiltration is
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present in most cases of ceriarteritis Nodosa while
it is minimel in rheumatic lesions. uwhis is in accord-
ance with the view of vVining (53),

e goes on to state, however, that it is rossible
that & rrimary rheumatic infection in certain cases
acts as & sensitizing ractor amd prepsares the way for
the destructive attack by the infective agent of Peri-
arteritis Nodoss,

| So far the incidence of this disease has not been
truly worked out. According to the literature the post-
mortem incidence is: 1:10,000 (Haising and Kimball--24)
6:13,000 (Bernstein--6) 1:2,000 (Dunbar--17) 2:2,035
(Bennett end Levine--4) 2:3,000 (Klotz) 12:17,316
(Maresch) 2:1,613 (Jacobson--28),

In all ages the clinical course was variable and
unpredictable. The age groupings compiled by Boyd are
as follows: (7)

Age M F Sex Unknown Total
0-4 1 1l 2 4

5-9 7 5 1 13
10-14 17 9 1l 27
156-19 19 7 - 26
20-24 28 7 2 a7
26-29 19 8 - 27
30-34 45 15 1 61
35-39 40 5 - 45
40-44 26 7 - 32
45-49 17 11 - 28
50-54 26 7 - 33



I believe it should be included

1.
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Age i F
55-59 16 6
60-64 4 9
65-69 5 3
70-74 b 4

. 75-79 1 -
Unknown 5 2
Total 280 108

Se

X Unknown

-Jl N B

The study of previcus diseases is interesting end

Rheumatic Fever--36
Sore Throat--26
Syphilis--356
Influenza--24
Gonorrhes--17
Searlet Fever--18
Typhoid Fever--14
Pneumonia--12
Bronchisl Asthma--11
Whoopring Cough--1©@
Injury and Infecton--9
Sinusitis--¢
Neprhritig--9
Pulmonary TB--8

lumps--~8

16.
17,
18,
19,
20,
21.
22,
23,
24,
25,
26.
27.
28,
29.

in this paper:
Typhus--5
Furuncle--5
Exposure to Cold--4
Minor Infection--3
Appendicitis--3
Gastrioc Ulcer--3
Erysipeles--3
Enteritis--2
Alcoholism——z

Erythemsa Nodosum--2

lleningocoaecic ieningitis--1

Renal Calculus--1
Lupus Erythematosis--1
Gout--1
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In summarizing this section of clinical symptoms

Lamb seems to give the best picture of Periarteritis

Nodosa, Acoording to him the symptoms are as follows:

1.
2,

10,

11.
12,

Pains in the muscles 50% and joints 40%.

Pever 94% show febrile course, The tempersture
follows an irregulear curve;

Abdominsl psain, ver& common and of the epigastric
tyre. |

Edema‘6i% of cases, Generally of the ankles and
face,

Weakness,

Disturbance of sensation, '

Diarrhea, sweating, purpuriec eruption, sore throat,
Chilliness, headache, vomiting, anorexis, consti-
pation, cough,

Bizzineés, urticaria, hemoptysis, prain in chest,
eruptions, eyanosis, dyspnea, icterus, swelling
of testis and asthma,

Suboutaneous nodules., Not & constant sign and
absence should not &l ter the disgnosis.,
Superficisl lymph nodes--found in very few cases,
Skin erurtions are hemorrhsgic in charucter, pete-
ehisl, purpuric or echymotic, Illay be diffuse

erythema, ilay be found in all stages of disease.



13.
14,
15,

16.
17,
18,
19,

20.

20

Blood pressure. This is an inconstant sign.
Pulse. In 97% of the cases it is increased,
Blood, Anemia in 55% of the cases, Often an
eosinophilia, White blood cells may be very high,
Respiratory symptoms, Asthma is ocoesionslly found,
Gastro-intestinal--shows many symptoms,

Abdomen, 50% of cases have stdominel rheumatism,
Genito-urinary--albumin in 82% of cases, Kidney
tests altered.

Nervous system, Quite frequently have hesadaches,
disturbance of sensation, palsies, convulsions,
visual disturbances and may have muscle atrophy,

There seems to be no agreement in the literature as

to the general duration of the disease, 1t may last s

few weeks to one year or so and the prognosis is bad

insofar as we know the disease a8t the present time,
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CASE REPORTS
Case 1,
uise M, S, entered the University of Nebraska Hos-
pitel for the first time 4-5-33., She was a white,
single female aged 24 whose occupation was housework,
Her complaints were as follows:
1. Inability to hear for past two months,
2. Difficulty in breathing through nose.
Patient was well until two months before entry to
the hospital. At that time she began to have pain in
her left ear, About one month ago was unsable to breathe
through nose, Has had considersble discharge from left
ear and nose since onset of present illness,

Pagt History: measles, whooping cough, scarlet

fever, She had an operation on her neck st age 6, res-
son unknown, Not subject to colds, headaches or sore
throats. No shortness of breath or swelling of feet
or ankles, Appetite good but is constipated most of
the time.

Catamenis--tegan age 13, regular ever since, No
excessive amount,

No nocturis or burning. Has had pain in left in
left hip at times the past month,

“hysical Examinstion: The patient is a poorly

developed anemic looking adult femsle, lying in bed
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breathing through mouth with difficulty.
Hesd--not remarkable,
Eyes--unusually prominent, Pupils resasct to
light and accommodation,
Earg--deaf in both ears,
Right--left reflex is absent. Drum isg scarreé
Left--pus discherging.
Noge~-crusted, bleeds easily, complete obstruc-
tion, Copious discharge,
Throat--tonsils enlarges and infected.
Pharynx--covered with post-nasal discharge,
Neck--large, hard glands beneath angle of the
mendible.
Lungs~~-resonance not impaired, MNo rales.
Heart--rapid (130) no mwrmure, Blood Pressure
100 over 70,
Abdomen--no pslpable masses, no tenderness,
Extremities--no deformities, Coarse tremor
of hands., HReflexes hypoactive,
Babinsky is negative,
Impresgion--0titis medis, sinusitis, infected‘tonsils,

anemia and thyroid dyscrasia,
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Labvoratory--
Blood - 4-20-33 4-24-33 4-27-33
Hemoglotin 47% 42% 45%
R.B.C. 3,200,000 2,820,000 2,920,000
W.B.C. 20,800 . 27,400 34,200
Differentisl
- Polys-Segs 454 46%
Staff 34% 39%
Young 3%
Lymphs 7% 10%
ilonos 6% 5%
Eos 4%
Myelocyte 1%
Blood Creatinine 4-21-33 6.0 mgms, per cent
" N,P.N, 4-21-3%3 114.0 mgms, per cent
Serum N,P N, 4-22-33 106.0 mgms, per cent
" Alb, 4-22-33 4,9%
" Glob. 4-22-33 1.6%
"  Prot.Total 4-22-33 6,5%
" Cholesterol4-22-33 150,.0 mgms. per cent
Urine 4-6-33 4-28-33
Color Amber Cloudy Amber
: 100 e.c. in 24 hrs
Specific Gravity 1,018 1.015
Reaction acid acid
Albumin lplus dplus
w.B.C. oce., 10-20 per hpf,
R,B.C. none 20-30 per hpf,
Epith.cells fow few
Crystels few few
Granular casts none loaded

Cultured for dirhtherises--suspicion not confirmed,

Hospital Course:
4-6-33 Admitted, General diet. X-rays of mastoids

and sinuses, Argyrol pack to nose for thirty minutes.
Neosilvol 10% Ephedrine 3%, Gtts.iv into each nostril
qg.i.d, followed by gtts, ii of 1liquid abolene.
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4-7-3%3 Consultation with iledicine., Bassl to be done
as soon as tempersture normsl,

4-14-33 Clinicdl diagnosis of naesal diphtherias made,
20,000 U, DPiphtheria Antitoxin given with no reaction,
4-15-33 Temperature 101,6°, 10,000 U, Diphtheria Anti-
toxin given., No reaction,‘ Membrane in nose separated
and was removed. Can now breathe through nose,
4-18-33 Transfusion with 200 o,c, of whole blood,
4-21-33 Considerable ascites present.,

4-22-33 Seen by Hedical Department who recommended
hot body packs v.i.d. Intravenous injection of 100
e.c, of 50% glucose,

4-26-33 N.,P.,N, 201 mgms, %, Crestinine 10 mgms. %,
4-27-33 Blood pressure 154 over 110, Patient seen
by Dr. Bliss, who states "pastient has developed skin
lesions on both knees snd elbows. Decrease in gene-
ral edemsa, little edemsa of fhe kidney evident. Ad-
vised against decapsulation, force fluids, thyroid
extrect gr. x daily and high protein diet.”

Seen by Pr. Kirk 4-27-33 who adds the following
comment "this patient presents in genersl an infec-
tioue process 1n#olving all of the sinuses with an
intermittent septic type of tempersture and leuko-

cytosis, and nephritis charscterized by albuminuria,
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nitrogen retention and slight edema formation. From
the history obtained from the mother of scarlet fever
at the sge of 5 which was followed by evidence of edema,
as swelling of the ankles together with the present pic-
ture of marked nitrogen retention and relatively nega-
tive findings of urinary sediment, in my opinion it is
a case of chronic nephritis, There has been & rapid
increase of the N.P N, and Creatinine with elevation
of blood pressure with a striking decrease of water
output. The latter accompanied by marked low chlorides
and totsl nitrogen output. This marked water retention
might point to edema of the kidney of which I am doubt-
ful." He advised foreing fluids, 2,000 c.c. or better,
8 low salt diet (HaCl output is .491 grams per day) and
combat infection present.v
4-29-33 ouUphthalmoscopic examination by bDr. Judd.
Right eye--medie clear, retinal vessels small, Ar=-
teries quite contracted &s in hypertension.
Diffuse edema of the retina escecially
along primary vessels above, NoO hemor-
rhage or exudate,.

Left eye-- essentially the same as right eye.

4-30-33 Patient semicomatose. In convulsions at times,

Dying of uremia. Died at 8:15 A.k,
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dutopsy
External Examination--

The body is that of & well developed, well nour-
ished young woman who looks to be about the stated age
of 24. Heir is reddish in color and eyelids are edema-
tous. The face looks puffy and the skin somewhat waxy,
There is slight edema of the tissues of the tody par-
ticularly over the back and the ankles. There are nu-
merous points of discoloration particularly about the
knees and hands., <These discolored ureas range from
1l to 5 em. in diameter and are prineipally purrlishe
red in color, although & few are slightly trownish.

A few of these spots are scattercd over other parts of
the body.,
Primary Incision--

The primusry incision is of the usual Y-shaped type
beginning at the axillary folds, continuing to the mide
line of the chest and then to the symphosis pubis, The
suboutaneous tissues ure quite edematous, muscle appears
to be in good condition.

Abdominsl cavity. On opemning the abdomen 500 to 600
c.c. of clear amber fluid was found. i.esenteric nodes
are slightly enlarged so that they are very prominent

through the mesentery and some of these arpear on the
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wall of the bowel., There is no abnormality of dis-
position of the abdomingl viscera,

Thorax. The thorax is opened by removing the chest
rlate in the usuel menner., No fluid is found in either
pPleural cavity. There are no adhesions atout the lungs
although these are fairly firm to palpetion., kediastinum
is not enlarged and there is no evidense of remaining
fatty tissue.

Pericardisl cavity. OQontains probably 5C e.c. of
clear amber fluid. The heart is not enlarged by gross
inspection.

iecart, Weighs 23 grams, no antemortem thrombi found
in either auricle., The tricuspid ring admits two fin-
gers easily. Yhe tricusiyid valve cuspse are normal in
appesrance, The muscle of the right ventricle is rether
rale and somewhsat irregular in color varying from pinkish
to almost yellow in color, <The pulmonary ve&l ve cuscs
show no chenge, The mitral ring admits two fingers with
some difficulty. On opening the ventriecle the mitral
cusps are found to be entirely normal in sppearsance,

The sorticec cusps are smooth, <1hers was some atheroma-
tous changes in the first portion of the asorta, The
coronary vessels show slight atheromatous change in

the wall, Seversl small aneurysms are found particularly
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on the wall of the ventricle., One of these was about
3 mm, in dismeter. Gseside it 1s a rather firm mass of
white granular tissus which is interpreted as a s=mall
abscess, Section through the heart muscle shows & num-
ber of very pale a&areas some being quite yellowish in
color and the tissue is soft in the center of these
areas,

Lung., The right lung weighs 820 grams amd the left
lung 500 grams,
Left 1lung. A mass of antemortem thrombus about 1.5 inches
in length and about 6 mm, in diameter is found in the main
branches of the prulmonary artery. Similar very small
magses are found deep within the lung tissue and in as-
sociation with these are wedge-shaped areas in which the
lung is £0lid and very dark in ceolor, these masses being
very sharply delimited from the surrounding lung tissue.
Several small abscesses were encountered ranging up to
about 4 cm, in diumeter. <the remainder of the lung tis-
sue is very edematous but no pneumonic consolidation ecan
be made out,. ‘here is a great deal of frothy fluid in
the bronchi.
Right lung. DNo large mass of sntemortem thrombus was

found in the artery 2lthough & few are found in the
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smaller branches corresponding to the areas of in-
farction which are scattered particularly through the
lower lobe, 3Several small abscesses are found ranging

up to about 2 em, in diameter. 'he lung tissue ig very
edematous and the lower lobe especislly shows a rather
widespread but somewhat irregular consolidation, PFrothy
fluid similer to that in the left lung is noted through- -
out the btronchi,

Gastro-intestinal tract, Is opened from the stomach
to the rectum, There are & few areas of petecchisl
hemorrhage on the gastric mucosa but no areas of ulcera-
tion are found, The duodenal mucosa is normal in appear-
ance, The wall of the small bowel shows several discolored
areas up to sbout 1.5 em., in diameter. In the center of
these there is usually a small white area which evidently
represents a small abscess, The lymphoid follicles are
enlarged to about 2-3 mm,, firm white nodules are noticed
throughout the mesentery and bowel wall, Peyer's Patches
are not appreciably enlarged,

Liver., Weighs 1360 grams, It is quite normal in size
and share. The surface is smooth with & few small red-
dish spots being evident, These are 4-5 mm, in diameter,

Section through one of these shows & small abscess centered



about .6 om, below the surface of the liver, A few simi-
lar abscesses are found on seetion through the liver,

The liver surface in general is rather rale with the mar-
kings well retained. The bladder is quite esdematous, No
calculi are found within the lumen and the mucoss is quite
normel in appearsnce,

Spleen. Is adherent to the diaphragm over its entire
superior surface, There are numerous hollow white bodies
throughout the spleen, some of which are broken down to
form smsll abscesses runging up to .5 em. in diameter.
The amount of puly is very consideratly decreased although
the amount of fibrous tissue shows compar&tively little
change, The smaller white nodules appear to be guifte
firm and may represent the beginning abscesses, The
spleen weighs 141 grams,

Kidney. Right--weight 300 grams, Left--weight 310
grems, Both kidneys are smooth in contour., They uare
quite normsal in shape & though very considerably én-
larged, They are quite soft. On stripping back the
capsule the surface is speckled with very numexous tiny
red spots rsnging up to epproximstely ,5 mm, in diame-
ter, although occasicnal larger areas of reddish dis-

coloration are found which are aprroximately 7-1C mm,
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The remainder of the kidney surface is yellowich gray
in color., Seotion scross the kidney shows the color com-
bination to persist throughout the cortex, The larger
masses are found to te small abscesses many of whiech ap-
rear to be small infarets which sre undergoing degenera-
tion, The vessels are very prominent tecause of marked
thickening of the walls with reduction in the size of
the lumen, ilany of these sppear to have a zone of puru-
lent material around the blood vessels, There is not
much congestion of the kidneys. The markings are some-
what obscured by edema and a grayish discoloration of
the kidney sutstance. There is some tendency to ever-
gion over the ocut eidges of thé capsule indicating some
tension of the kidney substance., TPelves of the kidney
show no striking change. Ureters are quite normsl in
acpearance,

Adreﬁals. Adrensls are of normal size, shape and
consigtency.

Head, The head is opened by refleocting the scalp in
the usugl manner, There are numerous vetecchial hemor-
rhages along the under side of the scalp. The calvarium
is then removed and the dure is freed, The csalvarium
is entirely normal in appearance, The median snd sagit-
tel sinus contains no thrombi,

Brain, The leaves of the dura are then reflected,
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There 18 a large area of reddish discolorstion over the
left temporsl &nd ocecipital lobes, There appears to be
marked edems of the arachnoid along with esecape of much
blood, There 18 no evidence of elotting of the blood,
however, The right hemisphere is edematous and the ves-
sels somewh&t congested but there is no evidence of
hemorrhage. The brain is them removed by severing the
nerves and blood vescsels and cutting the tentorium,
This edemsa of the arachnoid is apparently generslized
over the entire brain surface, A small incision is then
made into the ocoiﬁital lobe in the region of this dis-
coloration previously noted but there was no evidenoe
of pathology in the underlying train tissue. The blood
sinuses of the durae are then opened. No thrombi are
found in any of the vessels although in the left lateral
ginus immediately adjascent to the mastoid a small mass
of granular materisl is found firmly attached to the
lateral wall of the sinus, Some of this materisl is re-
ther friable and breaks off easily.

Pituitary Body is them removed. It 4is of twiece normal
size and considerably flattened,

Skull and sinuses, A careful inspection is then mede
of the bvase of the skull and there is no evidence of pere

foration of the sinuses through the bone tissue, The
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core drill is then used to remove & section of the base of
the skull so that the sinuses might be exprlored, rracticsl-
1y no left sphenoid sinus ean be encountered and the right
was very smell. The posterior ethmoidal sinus is rather
small, The evithelium is thin and there is no evidence
of inflammatory reaction, The maxillary sinruses are then
opened, The mucous membrane is thin and no purulent ma-
terial is found within them.

iLastoids, The left mastoid is found to contain a large
emount of purulent material which involves the middle ear
ag well, There is sn osteomyelitis of the surrounding bone
extending down along the lateral sinus for some distance,
The right mastoid 1s very selerotiec so that the air cells
are almost entirely obliterated although no epprecisable
amount of purulent materisl is found and the middle ear
sppears to be guite clear,

sicroscopiec Report:

Heart--there are two sections of heart musecle., rericaerdium

and endocardium are rerresented as well as the muscle itself,
Pericardium shows & slight mononuclear inf iltration but this
ig not particularly marked, The musele itself is quite well
vpregerved for the most vart although in some places there is
evidence of swelling in the muscle fitres and the nuclei es-
vecially are moderately enlarged. A number of arteries &re

rresent through the seetion, btoth small and medium sizes,
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The larger vessels especially show & rsther marked peri-
arteritis which in some cases were marked enough to in-
volve the whole thickness of the wall and has led to &
partial thwmbosis of the vessel in & few places, The
inflammatory reaction is not very widespresad through the
surrounding tissue,

Lung-~there are five sections of lung tissue. These are
all quite similar in aﬁpearance. There sre numerous ab-
scesses scattered throughout the lung substance ranging
from 1 mm, to 5-6 mm, in diameter., In these areas the
lung tissue is entirely destroyed and the tissue is re-
rlaced by very numerous inflammatory cells, There is
some evidence of organization in a few places, Bronchi
contain a small amount of purulent material but did not
appear to be very greatly involved., Other perts of the
lung tissue show an extreme congestion with the alveolil
glmost entirely filled with red blood eells, Therec is
comparatively little areated tissue through any of these
sections,

Liver--There is one seetion of liver, The liver substance
in genersl is well preserved although there is some swel-
ling of the liver cells so the sinusoids are not parti-
cularly rrominent. The centrsl sraces are not dilsted,
Only one smsll area of inflammatory reaction is noted,
This is quite small and protably not more than 1 mm, in

diesmeter. This surrounds one of the portsl areas which



35

contains blood vessels and bile duets, The vessels them-
selves do not arpesar to be apprecisbly enlarged,
Spleen-~There is one seetion of spleen. The substance of
the spleen is almost entirely involved in abscesses which
renge from 1 mm, to several mm, in size, Oceasionsally a
small bit of splenic pulp shows comparsatively little in-
volvenent but thies is & very small rortion of the total
area examined. In several places the relation to the

blood vessels is gquite marked but in most places no such
relstion can te made out,

Panoreas--The pancreas shows no sbnormmality, Glamdular

and island tissue is represented and is nomal ir sppear-
ance.

Bowel--there is one section of smsll bowel, This is through
one of the smsll nodules on the surface., This nodule is
produced by & perivasculer inflammatory reaction involving
the wall and surrounding tissue about & small artery, This
hes caused considerable proliferation of the intime so that
the lumen is almost entirely c¢losed in one section and en-
tirely so in a small adjascent srtery, Inflammutory reaec-
tion involves the muscularis only very slightly and does
not involve the mucosa,

Kidney-~-there are ten seetions of kidney, These seotions
show a variety of changes, Glomeruli show very extreme

damage, Only an ococasionsl glomerulus is spproximately
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normal 1in appearance. MNext to these glomeruli the cells
are usually swollen and the endothelium particularly of
the Plood capillaries shows & great deal of swelling. In
others there is come escare of blood in the glomerular
spaces and a few rolymorprhonuclear leukocytes are infil-
trated into the glomerular tuft or lie free in the glo-
merular sraee, 4All stages of damuge are encountered
from glomeruli containing 1-2 cepillary loors which show
thrombosis and cellulsr infiltration to glomeruli whieh
are entirely oblitersted by fibrous tissue. uost of

the change appears to be fairly recent. The fibrous tis-
sue which is infiltrating the glomerular tuft or is form-
ing crescents about the caprsule and the fitrous tissue
which is obliterating the glomerull in many places is
apparently somewhat active because the cells are large,
nuclei are prominent and intracellular substance is not
particularly marked. ~Polymorphonuclear infiltrsastion is
prominent everywhere and in some places meke up the
larger portion of the tissue ccecurying the glomerulsr
space., Careful search for bacteria was made in iethylene
Blue stain but no definite organism could te made out,
The tubules show considerable atrophy. In some places
they are &lmost entirely collarsed hit generally are
somewhat dilated, The epithelium is markedly thinned

and the srace is filled with precipitates of serous and

occasionsally bloody fluid. Custs are found in many
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rlaces., The interstitial tissue shows rather marked
edema, Capillaries are congested through most of the
tissues, The blood vessels show perhuaps the most strike-
ing change., The mediium sized vessels of the size of the
arcuate arteries practically all show & merked arteritis
with a heavy infiltration of inflasmmatory cells extending
for a short distance into the surrounding tissue forming
a rather firm cuff about the vessels and infiltrating the
full thickness of the wall. In some places partial throm-
vi have formed within the lumen which partislly ocelude
the srace., An occasionslly completely thrombosed artery
is found. OUne of these ic noted in association with an
infarct measuring approximately 2 mm, in diameter, 1he
center of this 4is .mecrotic although the shadows of the
cell membrane still remsin, About the border there is

a marked cellular infiltration and a rather marked de-
gree of congestion, uvollecting tubules are in fairly
good conditiom,

Adrenals--there are two sections of adrenals, one for
each gland. <71he adrenal substanse itself is fairly nor-
mal in appearance, The most striking change is in the
blood vessels surrounding the adrenals which praectically
all show & periarteritis or arteritis., intimal prolifera-
tion is very common and several vessels are entirely oc-
cluded, |

Pituitary--there is one section which is entirely normsal.
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Final Diegnosig--

Hastoiditis ., reriarteritis of the kidney,
Abscesses of lung, heart and adrenals,
liver, kidney Bronchorneunonia
and heart,
Acute Nephritis, Acute glomerular nephritis,
Case 2,

ilss J AN, entered the Covenant Hospital for the second
time on 1-13-36. ©She was a white, single female aged 28
whose occupation was that of store detective,

Her complaints wers as follows:
1., Loss of 40-50 1vs, of weight in one year.
2, Severe palns in the chest and abdomen for
6 months,
3. 8Severe anginal pains over her heart,

Patient was well until one year ago when, becanse at-
tacks of pain over her heart, she began consulting doctors.
She was treated with KI and her symptoms were ameliorated,
and she gained some weight, She enters the hospital at
this time in coma,

Present Lllness: The patient workxed until July of

1935, Beginning about January 1935 noticed she had some
cough and tired eusily., 4n July the cough became much more
severe and necessitated her going to bed, 4A-ray examination
and sputum tests were negative for tuberculosis, Asthmatic
symptoms developed in sSeptember 1935, she was referred to
an eye, ear, nogse and throsat specialist and an operation

was performed on both antra, no rslief was experienced
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and the asthma increased in severity. Administration of
adrenalin becsme quite frequent and gave relief for only
short periods of time.

rast History: Onmnly childhood disease was measles,

She had the influenza in 1918 and was quite sick for ome
week, wuring this year she was in contact with an active
case of tuberculosis, w0nsils removed in 1922, ohe had
the unilateral mumps in 193-, 5She was always slight of
build but very active., ilanteaux and wasserman negative,

fhysical mxamination: (November 1, 1935) Revealed

an emaciated white femsle in bed, rupils resacted to
light., =axamination of mouth showed tongue and pharynx
normal, oxXamination of nose showed no marked psthology
slthough there was some slight chronic inflammatory tis-
sue present. nmxamination of the heart revealed rate
very rarid, no murmurs or enlargement. zxamination of
lungs showed coarse resonant rales throughout both lung
fields, mxamination of the abdomen showed some tympany,
no masses or tenderness., Uueneral musculature of the en-
tire body was poor,., tmaciation was marked., wvue to the
extreme weakness of the patient she was not weighed.
Estimated weight sixty pounds,

Laboratory: Urinalysis done on four separute oc-

cagions showed only & trace of gltumin, blood counts

done on numerous occasions ranged between 4,600,000 and
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5,300,000 reds, the hemoglobin from 90% to 100%. The
white count varied from 15,000 to 22,000 with marked
eosinophilia from 15 to 60%., Repeated stool examina-
tions were}neg&tive for parasites and ova, wasserman
was negative, wpasal letabolism tests made when the
patient was able to have the tests run were plus 16

end plus 19, A barium meal was given and the roentgen-
ologiat reported the uwastro-intestinal tract negative,
dxamination of the fundi of the eye showed them to0 be
normal, oputum examination was made for fungi and the
regsults will be reported in a sepsrste section., N.P.XN,
was within normal limits,

Hogpital vourgse: The patient was first seen by

br, HdecQuiddy on sovember 7, 19356, 41he asthma was of
the status asthmaticus type with nonproductive cough,.
There was some temrerature but not marked, a4sdrenalin
had to be given every two hours and caffeine sodium
benzoate wasg being given to stimulate the heart action.
Un movember 8, rotassium i1o0dide by mouth was started,
Within twenty-four hours the cough became productive
-and the use of adrensalin became much less freguent.
Bithin four to five days the patient was breathing normal-
1y and the cough had materially decrsased, the patient
appeared improved, +he change in the patient was rather

startling and the gain in weight was marked., She was
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able t0 leave the hosrital on December 1, 1935, Her weight
at that time was 89 1lvs, 1he patient eontinued to improve
at home for about a month, when she seemed to have reached
a stationary point. rhere was some trouble in eating al-
though this was not maerked, On January 12 the patient had
& headache severe enough to necessitate her going to bed,
Therz was no par-lysis at this time but some stiffness of
both arms, more marked in the right than in the left, On
the morning of vanuary 13 the patient complasined of the
headache being very severe and about eight a.m, she began
having convulsions., 7he convulsions were succeeded by a
coma snd the patient died at one-thirty p.m.

Autopsy:
General Nutrition: FYoor
Appearance: Emaciated,
No scars or abnormalities on external surface.
Yupils and selera normsal ,
very little subcutaneous fsat.
Pleura: Xight lung--no adhesions., weft lung--some adhe-
sions anteriorly.
Lungs: Areas resembling Infarcts in lower lobes of both
lungs, rneumonic areas throughout both lungs with miliary
nodul es studding both lungs--8l1so peculiar striasted mark-
ings that resembled anthracosis.

rPerigardium: ilisry nodules studding the pericardium,
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Heart: normal in size., wmiliary nodules and vegatative
growth in the walls, <rthe valves show vegatative growth
and are very friable., uvhe anterior coronary wes almost
entirely obliterated with atheromatous changed,

Aorta: WMiliary nodules,

Stomach: wall studded with miliary nodules,

Liver: studded with miliary nodules,

Gall bladder: mnormal.

Spleen: studding of spleen with miliary nodules,
PYancreas. suggestion of nodules present on wall,
Kidneys: suggestion of nodulsar studding,

Pelvic urgans: mnormsl.

lntestines: miliary nodules studding almost the entire
length of the wall of the intestines,

Head: 1large orsnge-sized hemorrhage encapsulated with
softening around it, in the left cerebral hemisphere,
The hemorrhage extended»into both lateral ventriecles,

Anatomical visgnosis: Generalized blastomycosis; cere-

bral embolism,

microsconic Bxamination:

Heart--Pericardium shows extensive cellular infiltration,
toginophils are present in large numbers in most areas.
The most severe reaction is perivascular although only &
few vessels are involved in this tyre of reaction. <the

myocardium shows scattered areas of degeneration usually
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agsociated with inflammatory reaction which is also peri-
vascular in position. <+he vessels involved in this pro-
cess contain & thrombus of white cells and fibrin, the

wall of the vessel is necrotie, being infiltrated by in-
flammatory cells, this reaction is continuous with the
surrounding tissue., 7rThe endocardium shows several areas
of severe inflamstory reasction some extending deseply into
the underlying muscle. wLarge thrombl have attached them-
gelves to these inflamed areas, eosinorhils and red cells
ars the principal components of these thrombi,

Lung--ihere are seversl sections of lpng showing no changes
in the pleura. <+here are a moderate number of pigmented
phagocytes in the alveoli but no sreas of inflammatory re-
action are present in these sections. Bronchi and bdlood
vessels show no change, '
Liver--several sections of liver show seversl areas of
vascular and perivascular inflammstory :eaction entirely
gimilar to those described in the heart, <rhe central por-
tions of the lobules frequently show some atrophy of the
liver cords snd vacuolization of the liver cells is rather
common,

Spleen--the single section of spleen available shows &
number of areas of necrosis with surrounding inflammatory
reaction, sosinophils make up a large proportion of these

inflammatory cells and the number of eosinorhils in the
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spleen, elsewhere is greatly increased., unly & few blood
vessels seem $0 be involved in this inflammutory process.
sidney--sections of kidney show perivascular abscesses
similar to those slresady described, oeveral small absces-
gses are present in the cortex where they spread to involve
tubules and glomeruli but spparently involving the glomeru-
1i last, <vhe 1lining cells of the tubules are gquite swol-
len and there is some sloughing of their free edges.
Brain--there are several sections of brain, only the super-
ficial parts being represented, wone of these show inflam-

matory reaction similar to that found in other tissue,

rKosin-methylene blue stains have been studied carefully
for the presence of tacteria or fungi. wmeither could be
identified.

rathological blagnosis: reriarteritis nodosa involv-

ing heart, liver, spleen and kidney.

Periarteritis modosa vomplicated by a
Pulmonsry reast infection
as shown by the work of br. mMscQuiddy
the case at hand was first diagnosed as & fungus in-
fection due to the large numbers of yeasts found and cul-
tured from the thick mueilaginous yellow sputum; and the
final pronunciation of Periarteritis modosa not given un-

t11 autopsy.
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At the time the first sputum specimen was taken, on
wovember 7, the patient was near death from an asthmatio
asphyxiation, Examination of sputum in 20% NaOH showed
spherical to ellipsoidal ceells which were doubly contoured,
granular, and averéged 7 microns in diameter, isolated or
sprouting by buds or with sertate extensions up to 5vu mi-
orons; 8lso some larger heavy-walled spherical cells of
10 microns in dismeter, A second specimen taken two days
later revealed the same condition, Cultures on wort sagar
yielded pure colonies within two days, The KI therapy ef-
fected instantaneous relief emd within two weeks the asth-
matic symytoms had entirely disappeared and the patient's
geners]l ocondition seemed much improved, A seline sus-
rension of the organism, heat killed, was injected intra-
dermally (0.05 cc,) and casused & slight skin reaction.
However, since the vaceine was not used for & month or
more after preparation, the result is not regarded as
necessarily significant; because in other cases of our ex-
perience 0ld vaccines huve given slight or negative results
whereas fresgh ones have subsequently been strongly posi-
tive, Unfortunately later cultures from the patient were
not attempted end the bvody had been injected before sutop-
8y, making culture impossitle then.

On wort agar there was an ivory pasty growth (whieh
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became psle pink at times or deep brown in age) with

small convolutions and deep penetrstions into the medis;
end which gave moderately rapid growth at room tempera-
ture, Microscopically there were many capsulated cells
(6,3 microns) and ordinasry yeasts of 5.,5-6 microns in
diameter, often showing irregularity in outline, (both in-
dicating unfevorsble conditions); transitional yeasts
(11x2,.,5 microns), racquet mycelis of cells about 5-12x4.,5-7
microns and chlamydospores of 7 microns in dismeter,

On glycerine agar there was s smooth white pasty
growth, ridged in the center, and Just tarely penetrating
the agar. It consisted of narrow elongated yeasts (4,6~
1-.6x1-2 microns), irregularly sheped, and &lso of small
round yeasts (3,5-4 microns),.

On Seboursud's dextrose agar there was s pasty growth,
white and cerebriform, which slightly penetrated the media
and whose center was covered by small tubercles, Iilicro-
scopically there were mostly spherical cells of 5.,5-6,5 mi-
erons in dismeter, thin-welled, containing one large o0il-
droplet, with unipolar to multipolar budding and a few
trensitional elongated yeasts averaging 1-.5x3.5 microns,

On potato dextrose agar there was & smooth white
pasty growth with no penetration of the media, MNicrosco-
piocslly there were strictly smell yeasts 2,8-3x2.,0b microns

in dismeter, with mostly unipolar budding.
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On Gorodkovse's-llaneval agur the growth was ivory pasty
with small convolutions and deep penetration into the me-
dia. Microscopically the surface growth consisfed of
small spherical cells of 3-5.5 microns, very gremular snd
often showing multipolar tudding; intremedially, pseudo-
mycelia of cells 8,5x3 microns with grenular chromoprhilous
contents: some terminal chlamydosphores of 7 microng with
thick capsules of 1.5 microns; similarly sized isolated
cells containing three visitle endospores were ncted fre-
quently; 1linear tetrads were also occasionslly found and

chlaﬁydospores of 7 microns in dismeter,

On nutrient broth therelwas no ring nor pellicle but
8 fuzzy tassl growth and a yeasty deposit. iicroscopicslly
there was & relatively filamentous growth, with cells 35 x
7 mierons and with walls of 1.2 microns pseundomycelisal
cells of 7.5X4 microns; lafge heavy-welled resting cells
of 7 microns with capsules of 1.5 microns; large budding
yeasts of 6 microns in dicmeter with bude of 3,6 microns;
some capsulated cells containing four endospores of 2-3
microns in diameter, In hanging drops on broth the growth
was mostly as budding yeasts with occasionel short chains
of pseudomycelisl cells,

The organism grew well at either room tempersture or
at 37° ¢, It was a normal aerobe but capalble of anserobie

growth in broth,
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A culture grown on Saboursud's agar was fixed in
Hermann's fluid, pvut up in parsffin and cut at 7 microns
ené steined with Haidenhsin's iron-slum hasemstoxylin,

No definite nuclei were noted but there was much scat-
tered chrometic material in the form of deep-staining
granules of atout 0.6 microns and open networks of fine
threads apparently running aroundé the perirhery of the
cells, The chromovrhilic materisl was esrecislly con-
gpicuous in the young savacuolste yeasts, All parts were
surrounded with s fine mucous capsule. Only a few recog-
nizatle yeasts were found and they were in advenced stages,
No change was noted in inter-agar growth, except that there
was more rseudo-mycelisl growth,

Biochemistry.

Gelatin showed no liquefaction in thirty days but s
hollow béein growth with an inverted pine tree along the
stabd.

Litmus milk was acidified an d cosaguleted within two
weeks, without subsequent digestion of the curd. There
was & slight ring, but mostly btasal growth, The organism
grew as & spherieal yeast of 3.5 microns in diameter or
with elongated cells averasging 12 x 3,5 microns,

Sugar reactions were as follows:

Acid Gas
Dextrose b3 X In 17 dayes Ye-
Levulose x X coming &alksline
al tose b4 X snd with gas re-
Sucrose X X ceding in all cases,
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Acid Gas
Galactose X o)
Lactose 0 0
Mannitol X 0
Inulin X 0
Rhamno se 0 o]
Arabinose (o] o)

Animal experiméntation.

Five white mice were injected: (a) with a 1:1 spu-
tum-saline suspension, 1-2 ce¢, intraperitoneally (the
sputum was two months 0ld but had been kept on ice); (b)
galine susrension of the orgenism on Saboursud's agar,

1-2 oc. intraperitoneslly; (¢) 1-2 cc. intrapleurslly; (d)
1-10 co. intrevenously; (e) several feedings on food,
iiouse (&) was killed a month after injection and showed
no obvious pathology. Cultures were negative for the
yeast. There was & fine filamentous fungus obtained

from the kidney and B. megatherium from the liver.

douse (d) died 24 days after inoculation, 4vhe anal
region was swollen, there was blood in the peritoneum;
the liver was brownish and slightly spotted; the lungs
were sm&ll, shrivelled and white spotted; the abdomen
was enlarged snd the intestines swollen with gas, Yeasts
were seen in smears from the kidneys but cultures were
negative as were they also from the brain, liver and spleen.

douse (e¢) died in 46 days, There was & swollen red
spot to the left of the anug with a large guantity of thick
yellow pus which yielded a growth of 3treptococcus. The

stomach was much congested with food end contained many
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yeasts which were found to differ biochemically from the
test organism, The lung cavity was shrunken snd pushed
back by the swollen abdomen, The lungs and heart were
adherent to the pleuras, The lungs contained blood clots
and were friable, tThe liver was normal and the kidneys
8lightly inflamed, Brein was normel; no peritoneal
fluid, Apparently the immediate cause of death was sto-
mach congestion., Cultures were negative,

The other two mice were killed in 45 days. ilouse (b)
showed a large pus bag in the anal region. The kidneys
and lungs were inflamed and the spleen noticesbly en-
laxrged; the brain was normsl ., Cultures negative. ilouse
(e) showed no pathology.

A guines pig was inoculated intraperitoneslly with
2 co, of a saline suspension and & week later intreder-
mally with 0,05 ce, A positive skin sensitivity was demon-
gstrated especislly in 24 hours, iloreover, the site of the
second inoculation developed & definite deep nodulsr in-
fection with pus similar to that in the anul region of the
mouss ., This displsyed no foreign organisms in the smear
and was not cultured, A large subcutaneous nodule developed
a8t the site of the intraperitonesal inoculetion likewise,.
Autorsy 36 days after the initial injection revesled much
necrotic tissue in the dermis sand a rather large sarea of

adhesion of the intestine to the peritonesl wall; no other
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macroscopic nodules were visidble. Cultures of the skin
nodule yielded a positive yeast culture which agreed with
the test organism. The various organs were negative for
cultures snd showed no histopathology.

The second guinea pig received 2 cc., of & saline
suspension intramuscularly in the high thigh and & month
and helf later the same dose intraperitoneslly, Nodules
develored at toth sites, The snimsl was killed 2 1-2
months after initial injection. Lesion in the thigh had
hesled but on the abdomen there was a swollen red ares of
about 2 om, in diameter which extended from the peritoneal
wall to the surface., L1t was composed of necrotic growth
and 8 white pus, Smears showed many yeests in the lympho-
cytes, The ocultures were positive,

Serology.

Blood taken from guinea pig (1) just before death was
centrifuged and the serum used to check the agglutinating
power of the test organism and that of sionilis slbicans,
i, spp., and Saccharomyces cerevesisase; titers from 1-10
to 1-1280, There was no lysis and although there was some
agglutination it was of a low titer and not very specifie
for the injected organism not counld relationships to
Monilia or Saccharomyces be determined., Repetition of
- this experiment gave identicel results, The same procedure

was also carried out with guinesa pig (2) using the test
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organism and & sonilie very pathogenic to rabbits, There
was specific agglutinetion in the low titers omly.
Serological tables:

Guines Pig (1)

Culture 1-10 1-20 1-4C 1-80 1-160 1-320 1-64C 1-1280
Sacch,

monilioforma 4 3 3 4 3 3 3 2
3acach,

cerevesise 1 1 1 2 1 1 1 1
sionilisa ,

a8l bicans 3 1 3 2 2 2 1 1
1-6

Monilis

spp. 143 1 1 2 1 1 2 O 4]

Guinesa Pig (2)

Culture 1-10 1-20 1-40 1-80 1-160 1-320
Sacch,

monilioforma 3 2 1 1 1 0
Monilia

8PPT .

148 1 1 v ¥ 0 0

ldentification of the organism:

This organism is classified in saccharomyces because
of the production of ascospores parthenogeneticelly in
isoleted cells, However, it does have the ability to
penetrate s0lid media with a "monilioid"™ type of growth not
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usuai for true yeasts, ln 0ld cultures heavy-capsulated
chlamydospores are formed which turst from the mucilagin-
ous covering upon germination, These latter two factors
would remove the orgenism to the genus "Monilisa™ if it
were not for the endospores, Comparison with several
species of "Monilia" and with Saccharomyces cerevesiae
revealed thies organism to be a separate identity,

Because of the great confusion and lack of consige
tency in yeast nomenclature, as well as the lack of
agreement of this organism with the commoner pathogens,
it was thought best to designate this by a new name -
hence, 3accharomyces monilioforms,

Discussion:

Although we are not able to offer definite proof
thut the fungus concerned had any direct connection with
this case of Periarteritis Nodosa, we have felt it worthy
of attention, The associstion of yeasts with asthms in
& great percentage of cases is becoming noteworthy,
Autogenous vaccine therapy and the use of the more or
less specifie fungicide, KI, have given marked relief,
The types of lesions, progress and pathology associated
with certain other mycotic infeoctions such as Blastomy-
cosis, Coccidiodal granuloma and Torulosis show many
similarities to reriarteritis Nodosa (Jacobson), They

besome systemic and metastases through the blood vessels
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are fairly common resulting in nodules in the skin,
lungs, kidneys, heart, spleen etec. Robertson (Ophuls
1923) said that i1t is protably true that veritably every
grunulomstous infection in the body gives rise to a
Periarteritis Nodosa to a certain extent.

Yeasts have been isolated from other diseases of un-
known etiology i.e. sarcoma, Hodgkin's disease etc. with
no proof of ascoeistion, The interesting Rose monograph
on Hodgkin's disease tackles the yesast problem vigorously
and pauses‘long over the "Barber" yeast with definite evi-
dences of pathogenicity btut not of the diseage, and then
passes on to a likely virus etiology. Fitchett and Weid-
man have made observations on general ized torulosis as-
sociated with Hodgkin's disease, The present report is,
to sur knowledge, the first of a yeast associated with
Perisarteritis Nodosa ¢nd is offered primarily as an ob-
servation.

Jdost investigators believe that this disease is
definitely of an infectious nature, but whether primary
and specifie there is no generui agreement yet, The oo~
currence of eridemic forms in wild deer strengthens the
view (Niererle), The 01d idea of 3Syrhilitioc origin has
teen abandonsui. The relationship to strertocoecusg in-

fections, arthritis, ete, iz still & plausibility even
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though cultural proof is yet lacking. Virus (the in-
tangible) is the goat, However, the positive animal
infections by use of pathological tissue extructs is
rather substantial evidence (Lamb), Ophuls mentioned
erystals in cultures and pathology which might be vi-
rus, Robertson (Ophuls) further suggests the disease
a8 a form of rheumatism with & tissue specifiecity,

In reviewing the case histories in the literature
we were struck with the frequency of pulmonary involve-
ment both early and especially in the final stages., It
is suggested that in the future sputum be examined for
yeasts in addition to TB organisms,

The faet that the main pathology is localized in
the media of the Ylood vessels or oceasionally in the
lymphaties is unique, and the presence of a srecifie
enzymé, toxin or virus seems likely,

Eosinophilia whers noticed came late in the dis-
ease agsociated with the asthmatie condition and wase
confined to infiltration in the lesions and not in
the circuleting verirheral blood (kotley)., Its sig-
nificancee is not understood, btut it indicates simply
the absorption o0f neerotic tiscue and s0 is to be ex-
rected in granulomatous infections., Lothrup has
recorded 60% plus eosinophilia in mycotic infeotions

of the Blastomycotic tyre and in some Strertococcus
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infections, such as scarlet fever, thers may be 20%
eosinophiles (Cecil),

We have concluded that the yeast isolated from the
gsputum in this several-months adivanced case of reriar-
toritis Nodosa is rathogenice and was no doubt influential
in the Patient's condition., Regarding its initisl com-

nection with the diseuse we are unprepared to state,
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THE HISTO-PATHOLOGY OF PERIARTERITIS NCDOSA

In reading over many cases of this interesting
disease syndrome we find that the pathology may e di-
vided into four histological groupings:

1. Early ascute stage.

2. Advanced acute stage.
3. Granulseting stage.

4, Healed stage,.

This concurs with the belief of Weir (66) Arkin (2)
and others,

In examining sections there is found & grest dif-
ferensce in the acute stage and 01ld chronic or healed reri-~
arteritis Nodosa. The sarly acute stage consists on one
hend of an slterative degenerative process in the medis,
sometimes including the intima, sometimes all three coats
eventually leading to & characteristic ring-like band of
necrobiotic tissue including degenerative muscle cells
and fragmented elastica, The teginning stage is first
characterized by edema of the media and the appearance of
thready fibrinous exudate arout the slastica internsa,

The acute inflamatory or advanced stage is of the
exudative type. It is characterized by infiltration of
media and externa by eosinorhils, lymphocytes, polymor-

chonuclear leukocytes and plasma cells., There is
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degstruetion of the media snd fragmentation, It is gene-
rally thought that st this stage we have the first signs
and gymptoms, such as chills, fever, sbdominal pains,
myositis, etc.

rollowing this we enter the grenula ting stage in
which we see nature's attempt at repair of the injured
blood vessels., Fibroblasts move in. OCceasionally we
see foreign tody giant cells present and the scar tis-
sue is laid down. If the wall is severely weakened we
find eneurysms forming which thrombose and granulsete,

In others the healing stage is limited to the media and
externs and we find nodular masses of connective tissue
laid down having the appearance of tubercles, These mas-
ses of scar tissue'vary & great deal deprending upon the
8ize of the lesion. A rather curious feature of this
repairative stage is that the intime at the site of the
lesion often thickens until the lumen may te occluded.
This causes &areas of infarction and extensive tissue
death, This is found rather commonly in examination of
sections of the kidney,.

The finsl stage is reached when the repair is com-
plete snd possibly thers is some attemrt at new elastie
fibrile formstion in the media. When this stage 1is
reached it is generally concluded that the pstient has
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his fall in temperature and preriod of general well-
being. After & varying time it is typical for the pro-
cess to be repeated and it is definitely known that this
disease is characterized by exacerbations asnd remissions,
ln examining any autopsy materisl with this disease

we find all four stages going on at nearly the same rate,
Thisg is suprosed to be the cause of death, The acute
changes overcome the repairative stages anc the body can
no longer cope with the infection,

| To study the involved histo-pathology of the organs
of the body and indicate what may be expected when they
are affected by the disease known as reriarteritis nodosa
I propose to give a typiecsl description of each organ so
involved. In the following description it must te remem-
bered that the lesions muy be microscopic or macroscopie
in size but histologically sll are alike,

#irst let us consider the lesions in the arteries,

It is common for this disease to attack only the medium-
gized arteries and the lesions consist in a heavy infil-
tration of the peripheral layers of the adventitia with
leukocytes, mostly with eosinophiles tut there may be
elso lymphocytes and plasma cells, in the central parts
of the adventitis we see the gresatest number of these

cellular elements, As we go inward we find that the
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leukocytes are much less numerous, Here they are mostly
fusiform or irregulsrly shaped cells which contain large
clear nuclei, The genersl appearance of these cells is
that of fitroblasts., The muscular layer is generelly
fuirly well preserved tut you often see areas in which
the muscle ¢ells are more or less vacuolated and the
medie invaded both by the eosinophiles &nd the large
proliferating cells of the adventitia, The changes in
the adventitia often are not locelized in the shupe of
nodules tut may be quite diffuse snd adjacent to this
you may find stretches of the arteries which are quite
normal in appearsnce., It ig charscteristic of the in-
time to show & markea cellular thickening aprarently
corresponding more or less closely to the damuged parts
of the media, The cells in the intima may present a
fivroblastic appearsnce, When the process is recent some
of these cells may be derived from the endothelium, In
the thickened intime we also find scattered eosinophiles.
In muny vessels evidence of recent thrombosis can ususlly
be found., It is &8lso common to find aneurysmic dilata-
tion at the site of the lesioms.

The lung usually shows an involvement of the arteries
of the pleurs, the interlobular septum, of the bronechisl

tubes and of the pulmonary tissue prorer. The pleurs and
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interlobular septum as & rule are hesvily infiltrated
with eosinophilie leukocytes and the bvlood vessels will
te very much congested, The endothelisl cells of the
pleura zre often distinctly swollen., There may or may
not be noduler deposits on the surface of the pleursa,

The wall of the bronchi is usually diffusely and
heavily infiltrated with eosinophiles and rlasma cells
and in addition you mey see some fibroblasts., The pul-
monary tissue vroper ig usually losded with eosinophiles.
This in places may lead to small aress of bronchorneu-
monic consolidation in which the aerating spaces are
completely occluded with eosinophiles, lymphoeytes, red
blood corpuscles and considerable fibrin. Hilar lymph
glande often show a marked infiltration of eosinophiles
but there is usually no nodule formstion,

Sprleen, The pulp of the srleen ig ususlly found
to be diffusely infiltrated with eosinorhilic leukoeytes,
The arterisl lesions a«re not marked but the medis and
intina of the srteries are often thickened and fibrous
with a few eosinophiles in the new fibtrous tissue,

Heart, The heart is often affected by the disease
syndrome of Periarteritis Nodosa, We muy see the nodu-
lar formation macroscopically as a diffuse studding along

the coronary vessels, Quite often there are considerable
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collections of eosinophiles sand lymphoeytes between the
myoc&xrdium and endocardium, In the diseuased muscle there
are usually some fairly large cellular scars. The most
remsarkable lesions may be found in the pericardium where,
in sddition to the characteristic changes in many ar-
teries and some veins, there may be a diffuse infiltration
of the fat with leukocytes and & nodular proliferation of
the top layers., These nodules arigse from the connective
tissue of the surface layer of the pericardium with a
broad base and project onto the surface. They are about
the size of tubercles snd present much the same &appe&ar-
ance. They are often found to consist of vascular young
conmective tissue full of eosinophiles and plasms cells.
In studying the effects of Periarteritis Nodosa on
the kidney we see all of the forgoing changes in the ves-
sels with damage to the kidney tissue proprer with a re-
sultant decreased urinary outrut and with developing
symptoms of retention. The effect has been quite well
summarized bty Keegan (30), From the perivasculsar con-
nective tissue grsnulation tissue heavily infiltrated
with eosinophiles and plasmsa cells extend out into the
kidney tissue proper, filling the spaces between the
tubules and causing their collaprse, The connective tigs-
sue overgrowth may extend out from the glomerular tufts

completely obliterating the carsule., In the tubules
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areas are often found which eppesr as accumulations of
more or less degenerated eosinorhiles and hysline casts,
The erithelisal cells of the convoluted tubules are usu-
ally found to be swollen and desquammated, Throughout
the blood vessels there is & murked congestion while

in the oblitersted vessels we see all stages of infarc-
tion. This infarction may raenge from less than 1 mm,

in dismeter to seversl mm,

The lesions in the liver are much like those of
the kidney., Often the destruction of the srterisl wsalls
is even more ecomplete and the tendency of the granula-
tion tisgsune to arrange itself in circular nodules is
even more marked, There may be a pronounced tendency
to rroliferation of the vascular endothelium in these
nodules, In the center of some of the obliterated ar-
teries attempts at canalizstion are found apparently
developring from dilated carillaries, Agsain there is
the usual leukoeytic infiltration., The liver cells
are often quite normal in sppesarance except that the
central capillaries are greatly dilated aﬁd the 1liver
¢ells surrounding them may be distincetly atrophied,

There is few charsecteristic changes in the pan-
creas, 1t is entirely dependent upon the amount of
arterial involvement and in the worst cases we find

a moderate infiltration of connective tissue and



64

leukocytes which is ususlly concentrated abvout the
duets. Zven between the acini and in the islands of
Langerhan's eosinophiles may ve found singly or in
groups.

In 8 study of the stomach we often find mode-
rate to diffuse infiltration of the mucous membrane
with leukooytes. Usually the glends are normal, In
the submucosa there may be muny eosinophiles in the
immediate vieinity of the arteries. The connective
tissue between the bundles of the musceularis are in
various degrees of infiltration., Similarly the peri-
toneum may contain leukocytes and show & miliary
gtudding of nodules over the messntery. In general,
the effect of reriarteritis Hodosa on the stomsch is
characteristisc of the entire intestinsl tract.

In studying the the skeletal muscles we ususlly
find some evidence of waxy (hyaline) degenerstion:
the endomysium and the parimysium showing moderate
infiltration with eosinophiles, any of the small
arteries will show their walls entirely replaced by
cellular fibrous tissue énd their lumina in 8ll stages
of obliteration.

fhe brain tissue characteristically shows aresas
of infarction with atscess formetion or aneurysmie

dilatation of the vessels and connective tissue
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infiltration into the nervous tissue, It is & matter
of record that nervous tissue is less often affected
then the other organs of the body. We may have lesions
affecting the arteries supplying peripheral nerves with
resultant atrophy or symptoms of rolyneuritis derending

upon the degree of affection.
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SUslARY AND CONCLUSION

in case (1) of this series the predominste symp-
toms were those of a nasal diphtheria with considersable
upper respiratory difficulty. The patient had had the
usual childhood diseases and scarlet fever, 3She had
been well up until two months before her entry into the
hospital, ohe had no symptoms of Perisrteritis Nodosa
at sny time until her hospitelization, The predominat-
ing symptom then became one of nephritis with greduslly
increasing uremia,

Case (2) was proven to have bPlastomycosis snd re-
sponded to &I treatment. Her symptoms were severe an-
ginal pains over her heart as well &s pains in the chest
and abdomen for six months as well as a weight loss of
40-50 pounds, Neither of these cases had any dominating
myositis or abdominal rheumsatism . In the second case
there was & pronounced eosinorhilia while in the first
there was no definite incresse.

ln the first cese the finsl diagnosis was Perisr-
teritis Nodosa of the kidneys, heart end adrenals, com-
plicated by acute nephritis, mastoiditis &nd abscesces
of the lung, liver and kidney. With this great varia-
tion of pathology it is needless to say that it is dif-

ficult to determine what part of the pathology gave the
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gsymrtoms, In the second case the final diagnosie was
Perisrteritis Nodosa involving the heart, liver and
spleen which was comnliceted bty pulmonery yeast infec-
tion. In neither case was there any intimation before
death that Periarteritis Nodosa was a factor. Case (2)
is of interest because of the fact that the patient de-
veloped a large btrain abscess from the reriarteritis
Nodose of the cerebrel vessels, this is & rather un-
usuel finding beceuse of the fact that the nervous sys-
tem is attacked in only about 8% of the cases., Usually
when the btrain is attacked there is atrophy or connective
tissue proliferation rather than tissue break down and
abscess formation.

Periarteritis Nodosa may be said to be either an
inflammatory or an allergic disease of the smaller ar-
teries, usually foeal in character which may involve
any and all vascular territories. the disease probably
starts in the adventitia but soon involves &8ll the coats
of the arterial wsll and leads to the development of
mieroscopic and macroscopie granulomatous nodules, later
to coarser fibrous nodules in the wall of the affected
arteries usually with the formation of multiple aneurysms,
Thrombosis is evidently quite common in the diseased ar-

teries and may lead to necrosis in the tissues, (Infarcts
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hemorrhsagic necrosis and ulcerations. "The inflammation may
extend from the arteries into the adjoining tissue. <+he
gerous and mucous membranes are likely to tecome involved in
this process., <the etiology of this disease remalins obscure,
ileny observers point to the relation to subacute "septic"
rheumatic infeetion. The c¢linical picture seems to be in
the main one of a subacute iniection with localized symp-
toms resulting from the more or less marked involvement of
various organs.

Friedberg and Gross (18) report that in four cases
that came to autopsy widespread Periarteritis Nodosa was
assoclated with rheumatic fever and rheumatic heart dis-
ease; the latter confirmed by Aschoff Bodies in the myo-
cardium, These cases were all discovered in a series of
eight cases of rerisrteritis Nodogs which came o sutopsy
in the course o? two years, Friedberg and Gross seem to
believe that the sinmultaneous occurance of the symptoms
of each make it probable that rheumatic fever is the com-
mon cause of the vascular 1ésions termed Perisrteritis
Nodosa, OUne of their cases had an attack of scarlet
fever eight weeks before the symptoms of Perisrteritis
Nodosa became manifest and suggest it as a possible clue
in that streptococcus veridans may be & causative agent,

Neither of the two cases here rresented show any relation-
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ship to an allergic condition although they were not skin-
tested., 1t is well to be remembered that the body tissues
may become sensitized to the streptococecus thus giving a
basis of foundation for the theory that the syndrome of
Periarteritis nodosa may be due to allergy.

in closing it might be well to suggest that when acute
abdominal symptoms are present in & patient suffering from
rheumatic fever, complicating reriarteritis HNodosa should be

considered,
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