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.  ANNOUNCEUENTS

1. SURGZRY SEMINARS

WINTER QUARTER - 1934

Thursdays - 4:30 -
Todd Amphitheater.

Jan, 18 Dr. Roscoe C. Webb
Back Injuries

Jan, 25  Joint seminar with the Depart-

ment of Pediatrics

Drs, Willis Thompson and

Herbert A. Carlson

Treatment of Empyema

Feb, 8 Dr. Vernon L. Hart

Lumbosacral Lesions

Feb, 15 Dr, John R. Paine
History of the Use of the
Stomach and Duodenal Tube

Mar, 1 Dr. Arthur A. Zierold

Head Injuries

Mar, 8 Dr. Carl W. Waldron
Tumnors o the Jaw

AUYOE INTERZSTED IS CORDIALLY INVITED

TO ATTEND.

2. SURGERY CLINIC FOR SENIORS

Surgery 20w
1934

Todd Amphithesater
8:0C - Monday

Jan. 8 Dr. Martin Nordland
Goiter

Jan, 15) Dr. Oswald S. Wyatt

" 22) Some Surgical Discrders of
Infancy and Childhiood
Jen. 2 Dr. Harold E. Hulicsiek

Carcinoma of the Colon and
Rectum

e, 5 Dr., C=rl W, Waldron
Froctures of tie Jaw

Fer, 19 Dr. Join M.
Renz]

Culligan
Caleulil
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Feb. 26 Dr. Edward Moren
Head Injuries
Mar., 5 Dr., William A. Eanson

Surgery of the Liver

Mar, 12 Dr. James li. Hayes
Acute Infections of the
Biliary Tract

II. ABSTRACT

AMYLOID DISEASE

Abstracts and impressions pre-
pared with the help ol Medical Fellow
Carl Ecklund who is interested in the
experimental production of amylcid dis-—
ease,
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reperal Statement:?

The literature on amyloid disease
ontains very few summarizing papers
robably because the knowledge of the

ondition is still too fragmentary for such

uwmmaries to be made, liany papers deal
ith the causes and pathogenesis of the
isease. Numerous cases are being re-
orted with unusual locations of the de-

osits. One group of casz2s which have
reated interest are those without any
pparent cause., A few papers swmmarizing
he clinico—-pathological features of the
isease as it involves special organs can
e found.,

hemistry of Amyloid Devosits

The term "amyloid", meaning starch-
ike, was given to the deposits becsuse
hey became blue if treated with iodine
ollowed by sulphuric acid (Virchow 1853).
rawkow (1897) presented the idea that
he substance is a chondroitin-sulphuric
cid-protein compound since the orgsns
ith amyloid contained this substance,
hereas normal parenchymatous orgens do
ot. Chondroitin-sulphuric acid is made
p of sulphuric and acetic acid and car-
ohydrates in the form of glycuronic acid

nd chondrosamine (anisomer of glucosemine).

anssen (1908) mechanically removed nmy-
oid from spleens and found thsat it con-
ained no chorndroitin—-sulphuric acid al-
hough it was present in the whole amyloid
rgan., Mazeda (1909) stated that amyloid
ocntained no sulphuric acid., In recent
ears, the theory advanced by Krawkow is
ot generally accepted, The results of
everal investig-tions show that neither
ulphur or carbohydrates are present.

he substance is a protein, the exact
ature of whicih has not been determined,
he excess of chondroitin-sulphuric acid
n amyloid—-containing organs has apparent-
y not been explained.

The staining prop=rties of amyloid
rc confusing. Regordless of tue cause of
he amyloidosis, the p031t10n of the de-
osit or the specie iavolved (imman, horse
ouze, ctc.), the substonce hos about the
ame choractericstics.  The anyloid roncts
o @« nmanber of substances! lodine,
ulphuric ascid, netiiyl-violet,

Congo kKed,
tce In the same individual

and even in

iodine-
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the came area, i.,e., within one glomeru-
Jus, the reaction varies., It 1s unknown
whether the reaction is physical, chem-
ical or varies with the age of the
deposit,

Pathology:

Specie distribution: The condition
is widespread. It occurs in horses,
cows, chickens, man and experimentally
in mice, rabbits, guinea nigs, frogs

and other animals,

The earliest changes h:ve becn ob-
served in the cxperimentel animals,
In these, the ezrly deposits are fine
droplets in the cytonlasm of the reticu-
lo—-endotiiclial cells, In some cases,
nroliferation of these cells with actual
granulomstous formation has been seen,
Cther early denosits have been obgzrved
in the sndothelial cells of capillaries
(Bell). Eere, there is a definite pro-
liferation of the cells. In the next
stnges, the nuclei of the vascular
endothelial and reticulo-endcthelial
cells disapoear leaving a clumo of the
anyloid material, Whether this clump
¢rovws by addition of more material
directly or within adjacent cells is
not clecar but it apparently tokes nlace
by the latter method, The signiTicance
of these errly chenos is thot the amy-

+1

loia is oresont n voth vascular endo-
thelium and relco-io--cadothelium, The
latter tyope of ¢oooelt leads to enlarge-

ment of the orzen wherens the vasculeor
denosits cauase obstruction in the cir—
culrtion and eventually lead to =ir
Tiiis produces the "contracted" t:idnes
sometimes seen and probably 1s a fa
in the development of clinical svmptoms
wnen the amyloidosis involves gt

such as brain and heart,

Organs involved
the nody (bone,

seem to be any i
gorads?).  The usue
sites are liver, splecn, kioneys and
adrenals, In experimental onimals
(feeding experiments), the erylold -
pears first in thae soleeon, then in G
liver »nnd then kidaneys, In 1727 ~utoo-
silvs (ROSanlﬂtt) 1.0 cones
of nyloidosis - stribution
ns followss

thiore wore
o . .
7. o The Jdi

W s



Spleen 89 Stomach 1
Kidney 72 Heart 1
Liver 63 Rectum 1
Adrenal 4] Tongue 1
Lymph nodes 8 Myeloid 7
Parathyroid 4.5

Pancreas 3

Intestine 2

A collection of the individual casecs
from the literature would give a folse
impression of the areas involved because
of the tendency to report cases with un-
usual distribution,

Lven
the literature
of crens involved
or in combinntion
of these are as
trachea, brain,

Special forms of localization:
a superficial review of
shows an odd asscriment
by amyloid either alone
with other areas, Some
follows: nose, larynx,
meninges, skin, muscle, heart, veins,
arteriecs, bladder, seminal vesicles, bone
marrow and the viscera. The involvemsant
may be diffuse, localized or nodular.
Thus, there may occur odd cases of nolyps
of the nose, infiltrations of one nuscle
group (gluteal, heart) or obstructing
tumors at the base of the bladder due to
amyloid deposits without involvement

els2vwhere,
Pre—amyloid stages have been de—
scribed. Sometimes some of tlie mosses

are not typical amyloid deposits, Taey
stain faintly, give irregular reactions
with the various dyes or histologically
appear liize liyaline, It has been sug-
gested that these wre pre—amyloid stages.
In the experimental studies, suchi as
pre—amyloid stages, apoorently are not
enccuntered., The interpretation of the
hyaline masses as anyloid can be quostion-—
ed,

Pathogcnesis:

Cruses The ususl. cqascs of clini-
cal Am; 101co is are vorious forins of
longestanding sunovurntion, In one series
of 125 cuses, the preceding disease wns
s followss

Tubercnlosis 116
Cercinoma of lung 4
Pyonepurosis 4
Carcinona of stomach 1
Carcinoma of esophagus 1

Myltiple myeloma 1
Chronic lymphatic leukemia 1
Syphilis 1
Chronic arthritis 1
To known preceding disease 1
In Bell's group of 65 cases, tie

preceding diseases were ss follows:

o

O OOy D) O

Tuberculosis of lungs

Tuberculosis of spine

Tuberculosis of hip Jjoint

Chronic abscess

Chronic osteomyelitis

Brpy ema

Pyoneohrosis

Transverse myelitis with
secondsry infections

Syphilis

Ulcerative enteritis

Bronchiectesis

Ulceration o1 legs

Unrosolved pneumonia

Cnronic arthritis

None

Ha F b s QO

In Dbotlh of these ri
sig was the coausative dis
highest percentage of cns

, tuberculo-
e in the

In Bell's group, tuberculosis was
aseociated with extensive chronic sup-
puration in all csson.,  Rosenblatt noted

ot in tuberculosic with suppurstion
thc incicence coyloid disease was
greater than in th senczral group of tu~
berculous. s, Ihe same has been ob-
served by others, It is said that the
large quantities of leucocytes is the
actual factor involved,

QG

In the cases reported in tha2 recent
literature, there is an unusually large
number in which no preceding daisense was
present,  In Carey's cnse, the associated
disensc was silicosie,

’

In the experimental
loid deposits,

ly procvuced rany—
the b.llcgtj've arents ey
1

be divided into & grouns: oteln,
bucterin and such elemonts o5 gollion
and mangensse,  These aubstancos oy DO
given by month or by injection. It is
surorieng to note tlie viae ronge of
nrovoin rad bocteria which msy, U ased,
Hirone (<ICM111 Hopirisy Hoop, Mall. <400 DUy
1913) lists 19 boeterial woents along,
The ty e od nrotewn wed ] fkowine is



rarioble. One of the common methods of
roduction is the peritoneal implantation
f homogenic or heterogenic niecas of
issue, These picces on disintegration
‘elease the protein, In these experiments,
£ is unknown whether the bacteria and
rotein, or whether the leukocytic reac-
ion to their presence, is the exciting
actor,

Development: Many theories as to
he actual development of tae amyloid de-
osits can be found.Some of these theories
tate that the amyloid substance is formed
n the area of suppuration and is trans-
erred to its final position by the leuko-
ytes or is carried in the sz2rum and is
recipitated into the various tissues,
ther theories postulate an abnormality
f protein metabolism induced by tha sup-
uration or by the intalze of the protein,
his abnormal protein is deposited in the
arious parts of the boly. Some authors
aintain that lipoid nephrosis and amyloid
isease are related processes, Another
heory is that the amyloid deposit repre-
ents a form of degencration within the
rgan. Osler stated that amyloid disease
f the kidney was one of the end results
f chronic nephritis, i.e., a degencrative
process,

One of the most interesting theories
pon which to speculate is that of the
ntigen-rntibody-precipitin phenomena.

t is gencrally cgreed that the reticulo-
ndothelial system is the one which is
orphologically involved, In brief, the
heory is as follows. 4 protein, cither
utogenous or not, is the entigen. The
eticulo~endothelial system in pnrt or
ntirely produces the antibody. Following
nother dose of the antigen, a precipitin
erctlon occurs., The precipitation of

he antigen tokes place within the reti-
ulo-endothelisl ce¢ll forming the protein
eposit, Some authors claim that the
eukccytes alone are the antigenetic
zctor s,

It has been suggested that there is
1lso an anaphylactoid reaction. It is
nown tnat in tnis type of reaction cor-
aln tissues become sencitive and they are
noewn as "shock" tissues, for example
ung, bowel, uterus, etc. The isolated
ocalization of the amyloid deposits per—
aps can be explained by the annohylsactoid
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reaction in "shock" tissues,

This scrological theary genesis is
receiving considerable attention, In
general, these theories secem to be most
applicable to the human types. lieny
things supvort this theory. It is well-
knovm that horszs used for the wroduction
of sera frequently develop amyloid dig—
ense, (Doerken, E., Virchow's Arch, 286:
487, '32). The widespread presecnce of
the disease throughout the animnl kingdom
from emphibians to nan suggest th-t some
such process ns the antigen—artibody rc-
action is involved, "Blocking" the
reticulo~cndothelinl system by dyes delays
the development of amyloid disense, A
diet high in fats (rlso liver snd meats)
is likewise protective, Apocrently wagy-
loid begins to develop when the liver is
depleted of fat (Jaffe). The effect of
ciet on antigen—antibody formation is not
clerr, Likewise, the development of
rmyloid after the injcoction of silica is
difficult to explain by tiiis thoory.

Clinical Features:

The incidence of amyloid digense is
low. In 1727 autopsies, there were 125
cases (7,2%), In the Department of
Pathology, University of Minnesota,
are 65 cascg on record,

there

Sex:  halss ond femeles are about
equally nvolved.

Ages In Bell's group, tue decades
from 10 to €0 slhiowed awproximately an
cven division with a maximaun between 40
and 50,

General symptomotology:s Jafie notved
in the experimental animals a vari¢ loss
of weight coincident with the development
of smyloid disemse., He also noted =z
definite ~newia, lcucocytosis of tine
polymorphonuclesr types and a subnormal
temperature. Bernhrrd, F. \Deutsch. zcit.
fur Chir. 221:1050, ’293 stotes tiat the
blevding time ig proiong.d in ~myloldosis,
He cites thiwt bled to d nth very
much in the soame nannor e nomophlliacs,
He believed tiiat tivls wos due to injary
to the liver producing chiuiges i fibri-
nogen formation,

Sy ey o
COSCy



m Localization:

In generalized amyloidosis, it is
seid in the older literature that the
symptoms of the disease are always those
referable to the kidney. It undoubtedly
t8 true that most patients in large series
rill show kidney signs. In Bell's group
)f 65 cases, albumen in the urine was
yresent in all but 4. In Rosenblatt's
series of 125 cases, the urine was studied
.n 109 cases and 79 of these showed albu~
1inuria., However, in the more recent
.iterature, cases are being reported in
thich the presenting symptoms pointed to
lamage in other organs: adrenal, heart
md brain. Some of the cases with odd
listribution showed symptoms due to the
.ocalization of the deposits in the nose,

ongue, larynx, skin, muscle, bladder,
th.

pecial localizations In addition to
hese bizarre tyoes, there are cases of
seneralized amyloidosis which also give
ymptoms due to the special localization,
astro—~intestinal amyloidosis causes
ramps, diarrhea, constipation and in

uch individuals a diasgnosis of intestinnl
bstruction may be made. Involvement of
he heart may produce cardiac decompensa-
ion, Adrenal deposits lead to symotoms

f Addison's diserse which may overshadow
1l of the other symptoms, Philpott re~
orts a case of Addison's disease in )
hich there was no suspicion of amyloido-
is until autopsy. He found 7 other such
ases in the literature., Bannick, Berkman
nd Beaver reported 3 cases in all of

hich the symptoms of suprarenal insuffi-
lency, including pigmentation were puesent.
he presence of these symptoms is probably
ot always recognizecd,

Kidney in Amyloid Disease: Many
nterpretations of the renal symptoms can
e found., Some authors hove interpreted
he clinical findings as evidences of 1li-
0id nephrosis or varicus forms of
ephritis and when amyloicdogsis has been
ound at autopsy several theories regarding
he inter-relationship of the two have
een presented, Although there may be in-
ependent kidney damage duc to the suppura-
ive conditiong it would sceem that probably
he underlying disease from the beginning
as the amyloid deposit,
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Many single case studies can be

found. Bell's series consist of 65
cases. This author makes the following
observations:

Albuminuria was present in all but
4, The absence of albumin is almost
conclusive evidence that very little or
no amyloid is present in the kidneys.
The albumen escapes through injured
glomerular capillaries,

Urinary proteins are law 1n albumin,
In amyloid disesse, the percentage is
35 to 60 whereas in chronic nephritis
and lipoid nephrosis it is usually about
90%.

Serum proteins uniformly show
levels below normal.

Edema is variable. It was present
in 50% of the cases. It may be depend-
ent upon associated glomerualar chonges
other than amyloid,

Hematuria is occasionally seen,

Hypertension is most often absent.
A large number of cases show hypotension
(adrenal insufficiency?). A few cases
of hypertension nave been noted. Bell
collected 6 such casses and hed 3 in uis
own seriesg,

Renal insuficiency is a well-known
cause of desth in amyloid disease, In
Bell's group, all of the cases with ad-
vanced amyloid deposits showed imparied
kidney function. The size of the kKidneys
is usually large tat "contracted" kid-
neys have been found, The enlargement
appears to be partly due to cloudy swell-
ing resulting from the infection. The
lesions in the kidney consist of amyloid
accurmilation in the endothelial cells of
the glomerular capillaries, in the mus-
cle layer of the arterioles and under
the basement membrane of the tubules,
Obstruction of the arterioles may be a
significant part of the process. BRell
and also Th. Fahr stress the presence of
casts in the tubules producing obstruc-
tion and atrophy..




congg Red Test:

The test was introduced by Bennhold
(1933) and has since become a standard
procedure in diagnosis of amyloid dis-
ease, Bennhold stated that the normal
absorption of the dye was up to 30%, In
amyloid disease, there is 40 to 100% ab-
sorption, It is said that over 65% ab-
sorption is conclusive, The dye is ab-
sorbed by the amyloid deposit and can be
found there at postmortem, many months
later (Hargrave, M., Arch. Path, 15: 238,
Feb. '33). Bennhold found that the dye
is also retained within the serum. In a
more recent review of the Congo red test,
Wallace states that in "tubular and par-
enchymatous nephritis", the dye disap-
pears through the kidney. Therefore,
the urine, as well as the serum, must be
examined for the dye. In "splenic tumors
of non-amyloid origin," it has been said
that the dye also disappears more rapidly
than normally, Wallace was unable to
confirm this statement in three cases of
splenomegaly. The author makes the fol-
lowing observations on the technique of
the test: (1) The dye may be injected
quickly witnout ill effects. (2) Peri-
venous extravasation causes no damage
but the dye persists in the tissue up to

4 weeks, (3) Hemolysis and clotting ruin
the test, (4) The dye in the blood in-
creases the tendency to clotting.

Koller (Scheiz. Med. Schnschr. 62:522,
May 28, '22) observed that the granules
of the eosinophiles take up the due.

Healing in Amyloid Disease: Waldenstrom
iln twelve cases was able to watch the
chenges in the liver by means of disgnos=
tic puncture. In three of these cases,
the amyloid disappeared entirely coinci-
dently with the healing of the primary
disease, In one of these cases, the

liver had extended into the iliac fossa
and another case had gone througn a period
of uremia and morked cdema.

Impressions:

1, The literature on amyloidosis con-—
teine very fevw ewmnarizing papers. Par-
ticularly in recent yeors, casics with
unacuel dictribution are being reported,
it 15 notable that in our Unlversity group
O recent paperc on amyloidogcls have ap—
penred,
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2. The term "amyloid" was given to
the disease because the deposit turned
blue when treated with iodine followed
by sulphuric acid. It is not starch,

In 1897, investigations showed that
amyloid containing organs were high in
chondroitin-sulphuric acid and it was
assumed that the amyloid was made up of
this substance. In 1908, it was shown
that although the organs contained excess
of this substance the amyloid deposits
tuemselves were free of it, Now, it is
assumed that the substance is a oprotein,
the exact nature of which has not been
determined,

3. The staining properties of amy-
loid are poorly understocd., It reacts
variably with a large number of sub-
stances and even in the same specimen
the reaction may not be uniform. It is
unknown whether the rezction is physical,
chemical or varies with the age of the
deposit,

4, Amyloidosis is remarkably wide-
spread as it occurs in all types of
animals from amphibian to man. It 1s
spontaneocusly or experimentally induced,

5. The earliest form of the deposit
consists of fine droplets in tnes cyto-
plasm of the reticuloc—endothelial cells
and in the endothelium of blood wvessels,
The deposit within the cell increases
until the nucleus of the cell disappcars
leaving a clump of amyloid., Further
frcwth of the deposit beyond this stage
is not well imcwn., It probably grovs
by the addition of more amyrleid within
ad jacent cells rather than by addition to
the original deposit,

6, The depesition within the reticulo
endothelial celle lends to enlargemont
of the organ and the deposition within
the endothelium of blood vessels leads to
obstruction and circulation and natural-
ly to atrophy.

7. Any organs in the body wmay be
involved with the possitvle oxception of
borcs and gonsds,  No inastoanee of
volvement of these structures 1o Trund

Ll

in the literature. In coecs o gencrad-
ized amyleoidosis the sploon, kidney,
Jiver ind ndrencle raroly cocopo,



8., 4 large number of cases with
bizarre depositions of amyloid have been
reported. These deposits may be isolat-
ed and nodular., They may be present
without deposit in any of the other or-
gans.,

9. These deposits may occur in the
nose, larynx, trachea, brain, meninges,
skin, muscle, heart, veins, arteries,
bladder, seminal vesicles, bone marrow
and other viscerae,

10, Hysaline-like deposits which re-
semble amyloid have been described os
pre-amyloid stages (see last week),
of the cases showing odd localization
have been of this type. The usual causes
of clinical amyloidosis are various
forms of longstanding suppur=ation, nota-
bly tuberculosis with secondary infection,
The other types of associated longstand-
ing suppuration cre malignancy, leuke—
mia, syphilis, arthritis.

Some

11. In the recent literature, there
is an unusually large number of cases
with no demonstrable preceding disease
revorted,

12, In the experimentally produced
amyloid deposits, the causative agent is
of 3 types! protein, bacteria or such
elements as silica and manganese. These
are given by mouth or injection. There
is a surprisingly wide range of proteins
and bacteria used, One author cites
19 bacterial agents alone., One of the
common methods of production is the peri-
toneal implantation of homogenic or het-
erogenic pileces of tissue which on dis—
integration releases the protein? It
hes been suggested that the leucocytes
brought out by the bacteria or the pro-
tein are the actual exciting factors,

13, There are many theories as to the
zrtual development of the amyloid depo-
csits which have been presented. It is
£aid that emyloidosis is a manifestation
of abnormal protein metabolismj that the
amylcid is formed in the orea of suppura-
tior and trencferred to its final rest-
ing place by the serum or loucocytes; or
ths#t the amyloid represents n form of
degencration within the orgons,
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14, One of the most interesting theories
is that of an antigen-antibody-precipitin
phenomena, It is known that the reticulo-

endothelial system is the one which is
morphologically involved. The theory is
as follows! a protein, either autogenous
or not, 1is the antigen; the reticulo-endo-
thelial system in part or entirely produces
the antibody. Following another dose of
the antigen, a precipitation reaction oc-
curs within the reticulo—endothelial cells,
giving rise to the amyloid deposits,

15, It has often been suggested that
an anaphylactoid reaction takes place,
Certain tissues become sensitive like the
"shock" tissues in true anaphylactoid re-
actlons and the isolated localization of
amyloid deposits perhaps cen be explained
by the anaphylactoid reaction within
"shock" tissues,

16, This theory of genesis 1s receiving
considerable attention., It is well-known
that horses used for production of sera
frequently develop amyloid disease, The
widespread presence of the disease through
out the animal kingdom suggests that some
such common process i1s involved., Block-
ing of the reticulo-endothelial system
delays the development of amylcid,

17, Other facts, however, are difficult
to explain on thie 2asis of this theory,
A diet Ligh in fot and also liver and
meat is protective and delays the forma-
tion of amyloid. It is said that amyloid
does not develop until the liver is de-
pleted of fat., However, the development
of amyloid after the injection or silica
is difficult to explain,

18, The incidence of amyloid dis
is very low, In 1727 sutopsies,
incidence is 7,2%.
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19, Males and females are obout cqually
involved,

20, In one group of €5 cnsce in the
decades from 10 tc €Q chiow amouroximnioly
an even digtribuation with o dofinite In-—
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o

creaso botween 40 and

21,
loss

In experimental animele, o oo
of weight ceoincident vith develon—



ment of the amyloid disense hns been

seen, There is anemia also and a leuko-
cytosis of the polymorphonuclear type.

A subnormal temperature has been observed,
In some of the clinical cases, there is

a tendency to bleed, This has been ex~
plained on the basis of liver injury.

22, It is generally thought that the
symptoms of amyloidosis are necarly always
referable to the kidney. It is probably
true that in large series of cases most
of the individuals show signs of kidney
damage, However, in more recent litera-
ture, ceses are being revorted in vhich
the presenting signs point to damage in
other organs, i.e, adrenals, heart,
brain, etc.

2%, Cases without generalized distri-
bution show signs due to the localizntion
of the deposit in the various organs,
such as the nose, tongue, lorynx, skin,
muscle, bladder, etc,

24, In the picture of generalized
amyloidosis, there also may be symptoms
due to special localization, for instance,
gastro-intestinal amyloidosis causes
cramps, diarrhea, congstipation and some-
times a diagnosis of intestinal obstruc-
tion is made on this basis, Involvement
of the heart may produce cardiac decom-
pensation, Several cases are being re—
ported in which involvement of the adren-
als gave a picture of Addison's diseacse,

2h. re kidney in amyloid disease has
been more intensively studied. Since
the symptoms of cmyloidosis of the kidney
are very mucn like those of other forms
of nephritis, many crses have been clin-
1cally diagnosed as nephrosis or paren-
chymatous nephritis and when the amyloid-
osis wns found at autopsy numerous theor-
les regirding the inter—relntionship of
the two h~ve been presented., It seems
tirt probably the amyloidoslis was usually
a primrry condition,

26, The absence of albunen in the
urine is almost conclusive evidence thot
there 15 very llttle or no rmyloid pro-
sent in the kidncy. The albuminurin is
due to injured glomerulnr copill-rics,
Tr.e degree of slbuminurin ic voriable.

It may be found only shortly bofore denth
or mey be present in large quantities
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over a long period of time,

27. Urinary proteins differ from
those found in chronic nephritis and
lipoid nephrosis in that the percentage
of albumen is low, 35 to 65% in
contrast to 90%,

28, The serum proteins in advanced
cases show markedly low levels similar
to those seen in lipoid nephrosis,

29. Edema is variable, It is pres-—
ent in sbout 50% of the cases and it
may be dependent upon tne primary causa-
tive disease rather than upon the amy-
loidosis of the kidney. Occasionally,
hemzturia is seen,

30, Hypertension is rare, Most cases
show hypotension (adrenal insufficiency?.
Only a few cnses of hypertension have
been observed., Bell collect=sd 6 such
cases and had 3 in his own ssries,

31, Renal insufficiency is a well-
known cause of death. In a grouvp of €95
cases, all of the cases with advanced
deposits showed impaired kidney function.

32, The size of the kidney 1is usually
large but contracted forms have been
found.

33, Trne lesion in the kidney consists
of amyloid accuwmulations in the endothel-
ial cells cf the glomerular capillaries,
in the muscle layer of the artericles
and under the basgement membrane cf the
tubules, The tubules are filled with
casts and lead to obstruction and atrophy.

a standard procedure in diagnecsis of
amyloidosis. Normal ebscrption of ti
dye is up to SO%. In amyloid diseacse

’
tiiere is from 40 to 100% absorption and

it is s2id that any absorption over H50
is conclusive for amylocidosis, The dye
is taiten up by the depeosits and alse
retained within the serum, It is eaid
that "tubwWlar ~nd poarenchymetous nephri-
tis" leads to excretion of the dye
through the kidney. Therofore, aine

a5 wellr as the sorum mast be cxominoed,

It hing alco been said thoat sploenomegaly
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as not been confirmed,

35, The dye may be injected quicikly
ithout ill-effects. Perivenous extrava-
ation causes no damage but the dye per-
ists in the tissue up to 4 weeks.
is and clotting interfere with the test
nd the presence of the dye in the blood
ncreases the tendency toward clotting,

36, Waldenstrom in 12 cases was able

> watch changes in the liver by means of
lagnostic punctures. In 3 cases, the
nyloid cisazppeared entirely coincident
ith the healing of the vrimary disease,

37. The following points in the liter-
ture are noted with particulsr interest:
1) The tendency to place the disense in
re realm of immunclogy., (2) The odd
solated localization of the deposits

nich may be tumor—-like masses in various
~rts of the vody, (3) The evidence that
nyloidosis may heal,

R.W.K,

II. CASE REPORT

CHROIIC ARTHRITIS,

Hemoly-

AlYLOIDOSIS.

UREMIA.

Case is of white male,
f age, admitted to Minnesota General
ospital 9-26-31 and discharged 3-56H-32
161 days); readmitted 10-30~-33 s~nd ex-
ired 11-3-33 (4 days). Total stay - 165
2YSe

ain Right Arm

1922 ~ Following attack of fever and
lazrrhea, had weakness and soreness of
ight arm which lasted all winter,

ncet of Arthritis
1925 = Soreness of right shoulder which
ched at night and felt stiff in morning.
Jmptoms continue,

nvzylosis
1927 -~ Joints now completely ~nigylosed,

rtnritis, Left Side

1929 = Injured 1Lt knco, Two days
wter, swelling nnd ctiffness dovelopod.
e became ncutely inflamed, and limitoae—

26 years
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tion of motion persisted up until the
time of ~dmission,

Marked Progression

Interval history: Left shoulder, lert
knee, both elbows, hzsnds, wrists and
ankles became nrogressively involved,
Salicylate given for pain,

Admitted
9-26-31 = Physical examinstion: Ques-
tionable g¢ystolic murmir at apex. Limi-

tation of practically all the Jjoluts,
including both mendibular joints. Crm=
plete anizylosis of right shoulder,
Swelling most mariked about Imee joints,
wnich contein fluid. Laboratory: Re-
peated urinnlyses negntive., 3Blood -
Hb. 61%, wbc's 15,200, rbe's 3,470,000,
L 21%, Pmn's 7¥5.  Stools - negative
for blood, pus, micus and parasites.
AX=roays of right knee and right shoulder
siow almost complete destruction of
rignt snowlder joint, marked bony de-
struction and some bony ankylosis, The
apnearance suggested the end stage of
pyogenic or destructive arthritis. The
rignt knee Jjoint showed some narrowing
of the cartilage =2nd b=sginning destric-
tion of the articular surface of
medial condyle of the tibine

Vaccine Treatment - Improvement
Prosress: Pleced on Blaud's pills
following whicli tliers was an incresscd
Ho. of 104 (?). Receivad 19 injections
of streptococcus viridansz vaccine intra-
venously. At the end of nils stay in the
hospital, tile improvement noted vas ~s
follows: Able to chew witaout pain,
Could move neck more freely, Very
slight limitation of motion persisted in
right elbow but no pnin. Marked in-
crecse in ability to flox lcft elvow.
Swelling of both ineecs subsided consid-
erably. DLimitotion of motion less
m-rxed, Both ankles mwuch improved, =nd
could nut on ovm shoes, which iz coula
not do on acdmission, At time oI dis-

chi*rge, he got abvout with ~id of
crutches and wmallked =~s oy o8 o blocks
During tiie ~dmission, there vwos ong
aspirstion of gynovial Tluid from toe
right loec Jjoint.  The rluid oo @it
cloudy ~nd ~ amnll smount of blood
precent.  Thore wvere 10,000 colla per
cmm. of which D04 wore smnte, Smers



ghowed no organisms., OCultures taken but

not reported on chart,

Continued Improvement

1932 ~ Since discharge, has been taking
vaccine treatment in the Out-Patient De-
partment from time to time with consider-
able improvement, His chilef difficulty
in the 2-year interval was pain in the
hipSo

Epigastric Pain, Diarrhes, Noseblecds,
Stupor

1933 -~ TFor the year vnrior to admission,
he has had epignstric distress with
vomiting after eating numerous kinds of
food. It usually came on two hours
ofter meals, was not associated with any
articular type of actual pain. The at-
tacks occurred at intervals. About 6
weeks prior to admission, he began having
diarrhea with pain in the upper ablomen.
Stools contained bright red blood. Yo
chills or fever, Diarrhea stop.ed an—
proximately three wecks prior to ~dmis-
sion. Two weeks prior to aduaission,
nosebleeds began and ncve been alimost
continuous since onset, Appearcd to be-
come more ill, being slecepy and stuporous.

Admitted

10~-30-33 =~ Physical examination: Tem—
perature 96,4, Pulse 100, FElood pres-
sure 64/40., Dehydrated and drowsy,

answers questions very slowly. Cheyne—
Stokes respirations present. Breathing

is gasping in type.
the mouth and nose. DPulse wealr and
thready. Mzarked muscular atrophy. Jolnts
enlarged but not tender. Several of the
Joints fixed. Mucous membranes pale.
Iungs negative., Heart - negative. Abdo-
men - sunken, no masses felt, no tender—
ness or rigidity, spleen not pzlpable,
liver not enlarged. Laboratory: Urine
(3) - spocific gravity 1,015, 1,020,
1,016; albwaen: 3+, 4+, cloudy; sediment -
hynline cnsts, granular caste, waxy casts,
occneional wbe's. Blood — Hb., 509,
rbc's 2,420,000, wbe's 12,800, Pmnts 755,
L 286, Blood sugor — 94 mgs., B.U.N, =
46,9, creatinine 11.4,

3lood is present in

Urcmin pericorditis?

11-1=-384 = Very drowsy., Tomperoture
98.€. Appeers to be o friction rub
over l1oft chost, Respirstions clow,
Periods of apnea. Complains of pnin in
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left lower chest. Paraoral fluids given.
B.U.N, - 123,5 mgs., crertinine 12,2,

Congo Red - »nrotein

11-2--33 = liore drowsy. Congo red
test - 200 mgs. in 200 cc. triple dis-
tilled water injected irtravenously. No
Congo red ia blood serum in 60 minutes.
Blood Vassermann and Kahn - negntive,
B.U.N. - 133.3 mgs., creatinine 11.25,
calcium 5.2, ZIxemination of fundi -~
media cloudy preventing detailed exam—
ination of fundus; moderate degree of
optic nenritis; retinitis edematous;
vessels adparently normal; no nemorrinages
or exudates., P.S5.P. = no return in
2% hours. Blood Chemistry: Totel Pro-
tein 4.71; Fibrinogen l.<9; Globulin
2.67; Alovumin .74 {corrected rcadings)

11+5-33 = Comatose, 9147 A, i, -
Zxoirad. Clinicel Impressions:
1, Chronic artanritis. 2. Gell-bladder
disease, wossible typhoid focus. &, Per-
forated abdominal viscus, gall-bladder
or duodenal vlcer, 4. Tuberculosis of
peritonewn. 5. Diverticulum orf lower
end of esophagus or stomach, 6. Glomer-
vlonephritis, uremis., 7. Amyloid dis—
ease with uremia.

Note: Uremia, hypotension, absent

edema (7)

Autopsy:

Artaritis - slight Zdemg
Zody is that of a well-developed,
poorl;r nourisined, wnite male, 28 years
of sgue, measuring 170 cm., in lengtl and
weigshing 130 1lbs. Rigor is Jjust begin-—
ning, Hypostasis is purplish and post—
There is 1 to 2+ edema of tue

erior,
feet, 1+ of chest wall, abdcminal well
and neck. No cyanosis or Jjzundice,

The pupils nre regular, eacii measur iy
6 mu, in alameter. Therce is anitylosis
of the suoulder joints., There is con=
trecture about both knee Jjointe vwiti

tlhie lmecs hield in partial flexure and
tuiey cannot be extended,  Soth rndde
and imee joints are definitely onloraed,
Tere is provable enlargement of the
clvow joints. Subcutoncous fat over the
ablomen »nd chest shows very derinite
cdomn. There avo nuwncrous uanctare
wormd s,
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Effusions into Serous Cavities

There is excess of clear fluid in the
Peritoneal cavity. Appendix is not
examined,

Pleural cavitiest On the left side,
there is about 1000 cc. of clesar fluid
with flecks of fibrin., On the right

side, the cavity is partially obliterated
along the interlobar fissure and apex

of the lung, and in the interstices be-
tween the adhesions there is about 800 cc,

of clear yellowish fluid, The Pericardial

sac contains a slight excess of fluid,

Normal

The heart weighs 250 grams. No fibro-
sis of myocardium, No infarctions. The
mural endocardium is smooth, The valves
are well formed and show no recent or old
endocarditis. The root of the aorta is
of normal size and shows no atherometous
changes, The coronaries are soft and
patent throughout,

Pulmonary Edema

The rignt lung weighs 900 grams, left
650, There is very mnrked edema in both
lungs, being extremely merked on the
rignt side throughout voth the upper and
lower lobes, The wapper lobe has a con—
sistence almost that of lobar pneumonia
in an early stoge but on cross section
the infiltration awparently is due to
edema. The pleura is stripped up in many
places over both lungs with subpleural
collection of fluid. There is some com-
pression of both lower lobes due to the
fluid in the pleurnl cavities.,

amyloid, Spleen and Liver

The spleen weighs 140 grams, is firm,
nzs a leathery consistence and is bright
red in color, It is dry and no »nulp
can be scraped awsy. A Lugol's-sulphuric
acid test for amyloid shows a very strong
positive reaction, Large, bluish
blotches of amyloid show up throughout
the examined surfeces,

The Liver weighs 1640 groms, hos o pink—
ish co?l of“(Coubo rod), is quite soft,
aoesg not cut with incressed resistance,
The liver mrrkings are fairly well ro-—
trincd, No cnsnge about the periportal
cprione,  Tho amyloid toot e donoe and
likewilse shovws a strong positive ronction,
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The gall=bladder has a thin wall, No
stones or polyp. The ducts are patent
throughout and are not dilated or
thickened,

Kormal Bowel

Gastro-intestinal tract: There is no
diaphragmatic hernia, diverticulum,
enlargem=nt or change in the lower part
of the esophagus or the upper part of
the stomach., There is no ulceration or
hypertrophic inflammation of the stomach
or duodenum., No adhesions about the duo-

denum or gall-~bladder. The small bowel
shiows no thiciiening or evidence of amy-

No reddish discoloration
of the bowel, indicating no absorption
of the Congo red., The bowel is opened,
Thore is some edema of the colon. No
cvifence of clironic ulcerstive colitis,
The macosa is smooth throughout. To
polyps or ulccration,

loid deposits.

shows no
Mo pinkish

The pancreas is soft,
fibrosis, tumors or cysts.

discolorntion,

Anmyloid in Adrenals

The adrenals are well—-developed on

both sides. No adenomas present. The

cortex of the adrenal, stend of g
Al

normal golden-yellow color, has a very
decided reddish-orange tinge coparently
dus to the absorption of the Congo red.
Tie medulla siows no change,
Kicnevs Involved

The right kidney weighs 100 grams,
left 110. The capsules strip Ifairly
ecsy on both sides. The kidneys appoecT

small, They are not firm or hard,

Ther cut with aoproximately normaol ro-
sistance., Tue kidney fat ies sligntly
increased in amount. The pelves snov
no evidence of hydroncphrosis or inivce
tion. The kidney cortex appenre o1l zhit-
ly diminished in amount. The surin

of the kidney ~Ifter removsl ol the cop=
sule 1s aryloid toct ap-
plicd to the kidney is etrongly i
The urcters !

ariooth, The
A“re rrot Gilotod or ini

No Genito-Urinary Inroction
The bladder shows no cystitis, wi-
verticulne or trabeculntions,
T prostote is ~cpcroximatoly novanl
c. . svidenos
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The seminal vesi-
No pus, adhesions

of cironic infection.
cles are thin walled.
or fibrosis,

The aorta is of good caliber through-
out. No atheromatous changes.

Lymph Nodes Not Enlarged

The lymph nodes are not appreciably
enlarged either in the abdominal or
thoracic cavities,

Organs of Neck - not examined,

Normal

Head: - The scalp and calvarium show
no change, The meninges are thin and
smooth throughout. No excess fluid,
Externally, the brain shows no change.
On cut surface, no hemorrhage is present.
The ventricles are not dilated. The
choroid plexus appears normal,

Arthritis

Jointst: - The right knee and showlder
joints are exposed. There is an excess
of clear, slightly turbid joint fluid
in the rignht knee joint. This is aspir-
ated aseptically and taken for culture,
There is hypertrophy of the synovial
membranes with numerous reddish tags,
particularly in the suprapatellar fossa.
The patella has an apoproximately normal
surface, Greatest change is on femoral
and tibial surfaces of the joints. There
is atrophy of cartilages with irregular
plaques. At the edge of the joints,
there is a ledge of cartilage extending
over the edge of the adjacent bone. The
bone immediately under this ledge of
cartilage appears eaten away for a dis—
tance of about 5 to 7 mm, to form a groove
following the junction of bone and car-
tilage. Tais groove has a striking re-
semblance to the groove seen in wood
eaten away by a worm,

Here and there, a projection of bone
1s seen which suggests hypertrophic bony
change, The cartilage and bone of the
tibia shows approximately the same changes
s described. Resection of portions of
the joints is done. This resection shows
that the bone above the joint is thinned
out. There is an atrophy of the cortex
and czmncellous bone, The marrow cavity
ig filled with yellow, fntty mnterial,
The shoulder Jjoints nre very difficult
to expose, There appear to be adhesions
of the mascle tendonc and the capsule to
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the bone. Part of the cavity is oblit-
erated by bony union. There appears to
be only irregullr spaces remaining in
the joint cavity on the superior poster-
ior side, The anterior and inferior
surfaces of the joints are obliterated
by the bony union. No cartilage can be
recognised as such, apparently is en-
tirely atrophic. The bone adjacent to
the joint is extremely thin, can be
easily broken down with the fingers,
exposing the same type of yellow marrow
described for the femur,

Dinsmosest

Chronic arthritis,

Atrophy of cartilages of bone,

Hypcrtrophic synovitis,

Ankylosis, bony and fibrous,

Edema (anasarca),

Ascites,

Pleurecl effusion.

Pericardial effusion.

Pulmonary edemas.

Amyloidosis of spleen, liver,
kidneys and adrenals,

11. Uremia (clinical),

OCQW OO0 b
L ]
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Micro scopic Sections:

Prostate, bladder, brain, lungs,
heart and pancreas — snow no de-
posits of amyloid and there is no
significant histological chiange,

Kidney = Practically all of the
~glomeruli are involved, The amyloid
infiltration is extremely advanced,
Only a few capillaries within the

glomeruli are pstent and many
glomeruli appear to be complately
obstructed. In some of the patent
capillaries, proliferation of tine
endothelium can be seen, The
tubules are atrophic. Many casts
“are seen in the collecting tubules,
Some of the tubules are dilated,
In the smallest arterioles, the
amyloid infiltration is within the
mascle layers, No amyloid 1t seen
in the large vessels,

Spleen - In all the sections, there is o
wide collar of amyloid surrownding
the Melpighion Bodies, Tie lymono-
cytes within thece bodics ore
diminished in nunber, The ovwdo is
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also invaded but to a less extent.

Liver - Generalized infiltration with
amyloid extending into the lobules
from the perportal spaces. At the
periphery of the lobule, the liver
cells have been completely choked
out. At the edge of the amyloid, it
can be seen that the deposit is
entirely within the sinuses and the
atropiyy of the liver cells is a
secondary process. The centers of
the lobules are free of aomyloid,

Adrenals = Medullae are free of the
deposits In thec cortices, therc are
extensive deposits particularly in
the inner and middle zones, The
periphery shows only slight invns-—
ion, The amyloid is deposited in
the stroma cutting off clunps of
the adrenal cells., The cytoplaosm
of these is vacuol~ted ~nd appears
to be degenerating,




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016

