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•• ANNOUNCEllENTS

1. SURG~RY SEMINARS

WINTER ~UARTER - 1934

Feb. 26

Mar. 5

Dr. Edward Moren
Head Injuries

Dr. William A. Hanson
Surgery of the Liver
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II. ABSTRACT

Abstracts 2nd impressions pre­
pared with the help of Medical Fellow
Carl Ecklund who is interested in the
experimental production of an:floid dis­
ease.

Tan. 18

Jan. 25

Feb. 8

Thursdays - 4:30 -
Todd Arnphitheater.

Dr. Roscoe C. Webb
Back Injuries

Joint seminar with the Depart­
ment of Pediatrics
Drs. Willis Thompson and

Herbert A. Carlson
Treatment of Empyema

Dr. Vernon L. Hart
Lumbosacral Lesions

Mar. 12 Dr. James t1. Hayes
Acute Infections of the
Biliary Tract

.AJ£fLOID DI SEASE

Feb. 15

Mar. 1

Mar. 8

Dr. John R. Paine
History of the Use of the
Stomach and D-,.:odenal Tube

Dr. Arthur A. Zierold
Head Injuries

Dr. Carl W. Waldron
Tmnors of the Jaw
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reneral Statement:

The Ii terature on Gl1l~rIoicl disease
:ontains very few sum~arizing p~pers

.robably because the kno~ledge of the
:ondition is still too fragmentflry for such
iumm~ries to be mnde. lAany papers deal
ri th the causes and pathogene sis of the
.isease. Numerous C8.ses are being re­
·orted with unusual locations of the de­
osi ts. One group of cases \'~'hich have
reated interest are tllose wi thout Rny
pparent cause. A few papers summarizing
he clinico-pathological features of the
isease as it involves special org8.Jls can
e found.

hemistry of Amyloid Denosits

The term "81-nyloid", meaning st8Ich­
ike, TIas given to the deposits bec8use
hey became blue if treated with iodine
ollowed by sulphuric acid (Virchow 1853).
rawkow (1897) presented the idea that
he substaJ1Ce is a chondroitin-snlplluric
,cid-protein compound. since the org;:ln s
ith amyloid contained this substance,
hereas normal parenchymatous orGans do
ot. Chondroitin-sulphuric acid is m~de

p of sulphuric and acetic acid Rnd car­
ohydrates in the form of glycuronic acid
nd chondros~nine (nnisomer of glucos2mine).
anssen (1908) mechanic[~ly removed nmy-
oid from spleens and found. th~1t it con­
nined no chondroitin-sulphuric acid 0.1­
hough it was present in the whole 8n~loid

rgan. Mazeda (1909) stated that amyloid
ontained no sulphuric 8cid. In r;2cent
ears, the theory advanced by Krawkow is
ot generally accepted. The results of
everal investig"tions shoy! th~tt nei ther
ulphur or carbohydrates ore present.
he substance is a protein, the exact
ature of TIhic~ has Dot been detcnnined.
he excess of chcmdroi tin-sulphuricctcid
n amyloid-containIng org~ns has app~rent­

y not be'~n 8 X',pl r.\ined.

The staininp; p:;:'op':-rties of ~rn;yl aid
TO confusing. Regardless of the C[lllSe of
he amyloidosis, the positicm of the de­
osit or the specie involvE-d (lnlillE'tn, hor::;e,
OU2(:, etc.), th.:: SuGst,':.nce h[l,s ()bl)ut the
am,::. ch,'.',racteri s tic ;:". The nm;/10 id r (,,'lCt S

o r.t numbf:r of s'l"..bsta.Jlces: iouinc, ioclinc­
ulphuric u,cia, methyl-violet, CUllgO Red,
te. In the snrac individual ~illd even in
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the same area, i.e. within one slomcru­
+us, the reaction varies. It is -Qllknown
wh8ther the reaction is physical, cheril­
ical or varies \vith the e.ge of the
deposit.

Patho logy:

Specie distritution: The condition
is widespread. It occurs in horses,
cons, chickens, man and 8X?peri:aehtally
in mice, rabbits, guinea ~igs, frogs
and other anim.';tls.

The ea.rliest cha:nges lr:.'ve be·?n ob­
s.;:;rved in the ~xp~:rimcntc"l qnimal s.
In these, the e[;,rlJ deposits 2.Te fine
droplets in the cytopl8,sfJ of the r et~cu­

lo-endothelial cells. In SOllie cases,
·orolif8T':\.tion of these cells nith actual
granulomatous formation h2.s been seen.
Other early ueposits have been observed
in the end.othelial cells of capil18ries
(Bell). Eere, there is a definite pro­
lifer~-~tion of the cells. In t he next
st~~es, the nuclei of the vascular
endothelial ~ld reticulo-endothelial
cells disaPgear leaVIng a cl-illnp of the
w~Tloi~ material. Wnether this cl-usp
trows by addition of more material
directly or within adjacent cells is
not clear but it 8~~):xlrcntly t:ik>:::s l)l,C1.ce
by the lQ.tter mct~lOd. The significance
of these c;:'.rly ch:"l:(,:~-2S is that the 0JYl~1­

loid is 'Dr~·.'s';llt .'ell -uot;l v,"1.sculc--:.r cndo­
thelil..illl [\r~d rc:":'c-~o··o~ldothelium. The
latter t~:l)e of c~'<)osit leads to ,:::nl:-trge­
ffi8nt of the orgr'.D \vhcre:<,s the v;:;.sculr·.r
dCDosits c~aS8 obstruction ~n the cir­
cuI!"'. t i on and oventuall;y 1 ('ad t 0 ::-,trO~)h:l.

This produces the "cor~tr2,ctedl\ kidne:{
sometimes seen and probably is 8 f2ctor
in the development of cl inic81 SJr;~1~)toms

WIlen the arnyloido sis 1nvolves structures
such as brain and heart.

Organ.sinvol ved seem to 'be :::DlJ' ":'11
the -~ody (Jone, bor:~.-3ds ?) • The 1181.1.8.1

si tes arc liver, splpcn, L:icine:,:s n.nd
8.Ql' 811':-11 s. In ,::,xp'.:r iElen tell ;"_11 i:'j'i(-11 s
(fe'2cUng e::::peril:lE'nts), the <~dJ'lold ::~i)­

pCD.rS first i~l t:LO 2,01e':>11, thc'll '-L1:' th,-o
1ivc>r :\..ad tllC'l1 kici.lh'JrS. In 1727 ::~nt,)~~-

l~' : C" ( R '. C"J ,-\ 1- " t t ') t',· " .) "-, -, -» 1 ':c: ~ ., " ,~ ,~..,lL',,-, v,::;,l:Yl ....J. ,dvI '_ .0\,,1' " l.-) '- c'.·',..::,

of n,;-IJrloidosis - 7.~~;~. The ,~!i:::,tribl:t.i...)l1

W;1.S ::l8 follo\..'::.;:



w-··

Spleen 89 Stomach 1
Kidney 72 Heart 1
Liver 63 Rectum 1
Adrenal 41 Tongue 1
Lymph nodes 8 Myeloid 7
Parathyroid 4.5
Pancreas 3
Intestine 2

A collection of the individual cases
from the literatlrre would give a fnlse
impression of the areas involved because
of the tendency to report cases with un­
usual distribution.

Special forms of loc8.lization,: Even
a superficial review of the literature
shows en odd assortment of r.ree.s ir(flolved
by amyloid either alone or in combin;'.tion
\lith other OTeas. Some of these [lre as
follows: no se, lD.rynx, tr8.cheCl, brain,
meninges, skin, muscle, heart, veins,
art0rics, bladder, semin~l vesicles, bone
marro~ and the viscera. The involvemsnt
may be diffuse, loc~;.lized or nodular.
Thus, there may occur odd caS2S of polyps
of the nose, infiltrQtions of one nuscle
group (gluteoJ., hODTt) or obstructing
tR~ors at the base of the bl~dder due to
mnyloid depo si t s wi th01.lt invol vem,::nt
el s2;;hore.

Pre-amyloid stages have been (1e­
scribed. Sometimes some of the ffi8.sses
are not typical 8myloid deposi ts. ~lley

stain faintly, give irregular reactions
wi th the various dyes or histologicr:dly
appear lil:e h;yaline. It has been sug­
gested that these nre pre-amyloid stclges.
In the experimental studies, such as
pre-aInyloid st8.ges, D.i))c'Tc::ntly ~lre not
encountered. The interpretation of the
hyaline mC\.sses dS N:1yloid cml be qu,:.:' stion­
ed.

P8.thogcnesi s:
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t~ltip1e myeloma 1
Chronic lymphatic leukemia 1
Syphilis 1
Chronic arthritis 1
no knorm preceding di sease 1

In Bellis group of 65 c~ses, tm
preceding diseases were ~s follows:

Tuberculosis of lungs 23
Tuberculosis of spine 8
Tuberculosis of hip joint 2
Chronic abscess 6
Chronic osteomyelitis 5
E~y~a 4
Pyone~ohrosis 2
Transverse myelitis with

secon&~ry infections 2
Sy-ohilis 4

....c

Ulcerative enteritis 1
3ronchiect~sis 1
Ulceration of legs 1
Unrc'sol ved pneu...Tl1onia 1
Chronic arthritis 1
None 4

In both of these series, tubercnlo­
sis was the causative disease in the
highest percentage of Ci:--;.ses.

In BellI s group, tubsrculosis -.-.jas
as::'ocir1.ted with 8:Atol1sive chronic sup­
puration in n,ll c~o.s-:.;f,. Rosenblatt noted
t ' t· t' .,. . +-' t .Dc', In uocrc''-LQC)l~~.,ildl S'u.ppur:J 10n
the incicler:ce 0::;: c~_;ylGid dis8:1se YiElS

grf:Rt2r t 1'.1. 8il iTl tlle sen:.=:r8.l group of tu-
bG~cculol.ls C"S"~S(' I~lG same has -been ob-
served b~~ o'chers. It is said that the
lr),Tge quantities of leucoc:ltes is the
actual factor involved.

In the cases reDorted in th2 recent
.L

literatlll'e. there is Rl1 unusuolly large
number in which no prec,~dillg d.isc;'lse was
pr8sent. In Careyls c~se, the associ~ted

dise~se W2S silicosis.

C~\uses: The usu~.~. C~1uses of cl ini­
CD-I prn,/loiC:~osis nre v:·,Tious 10r1:,s of
longst~',nding sU::T~.mr;,tion. In one ::;;:.::::,ies,
of 125 C~.I.S·-::S, tIle preceding dise!''.se \'/'lS

:-'. S follows:

Tub t-o;r c1J.1 0 sis
CE'.r c inoma of
PyonepHrosis
C,q,r C in ana 0 f
Carcinoma of

lung

f.tomach
e SO·;11.,· r ('""1<",t-'lld.b l .)

11(1
4
4
1
1

In the; ex-}>erirm:mtally prO(iucac.l
loid cleposi ts, the: c;'usc:,ti V o:' i:l{:2l"ltS
be divided into 3· groul)s: )l'Ot.l?i~·l,

b-i.ct ..Jri:--:. r~nd such 81\-':''-''.'111: s : c, f 1.1 i.e'"'.
.:-md j~1~.nc"n-2S8. Tht:';,:',e ~;ub:~ kmc,- s i~l.::;\r b·,~

given b:y :1l0ntll or b~y" in.j('\.~t.io;l. It is
sUl'pr i f. Ll1[: to :i.'lO te tlcC:c ~:ic~c' :C-'~Lt~:"': of

• ~ - 'to _.L. ""\." .- ~ c~ b' -\ "1~ -. ., .. -1"~ .- -'I "1': . ~ " n '-',' ~" '" "1 .' . ' ·i
.~)l')u\_ln .,lll. .Lvl-. ,.\. \1 •."I.. ·.ll • .1 ...,; L' '.<.., •. L,.

lIirQ'·~< (JoLn HupJ::i=.~~ lIo~:-p. Bull. -1',-'): 2J,
l~ll(=:;) li.;V, 19 b cL::ir-<L :;t~' ',1 'L,·.

Tlk t;y.) .., ().L'~lri.)t'_'Ln u~~"d lik,\,L:3' ,..-



ra:r1able. One of the comrnon methods of
troduction is the peritonec~ implnntation
,f homogenic or heterogenic pieces of
·issue. These pieces on disintegr8.tion
'ele~se the protein~ In these experiments,
.t is mlknown whother the bactori<? and
,rotein, or whethor the leukocytic reac­
,ion to their presence, is the exciting
'actor.

Development: Many theories as to
he actual development of the runyloid de­
osits can be found ..Some of these thoories
tate that the ~loid substance is formed
n t he area of suppuration and is trE\l1S­
erred to its final position by the leuko­
ytes or is carried in the S3rQ~ ~ld is
recipit~ted into the various tissues.
ther theories postulate 211 abnormC11i ty
f protein metabolism induced by th2 sup­
ur~tion or by the int~(e of the protein.
his abnormal protein is deposited in the
erious parts of the boQy. Somo 2nthors
.aintain that lipoid nephrosis and cunyloid
iseuse ure related processes. Another
heory is that the omyloid deposit repre­
ents a form of degenert.,.tion \7ithin the
rgan. Osler stnted that ruIlJrloid dise2.-se
f the kidney wns one of the end results
f chronic nephritis, i.e., a degener~tive

process.

One of the most interesting theories
pon which to spoculate is that of the
ntigen-~ntibody-precipitinphenomena.
t is gen~rally Ggreed that the reticulo­
ndotheliLll system is the one which is
orphologicclly involved. In brief, the
heo!'"'lJ is 8.S follow's. A protein, oi ther
utogGnous or not, is the C'ntigon. The
eticulo-endothel ial s;ystem in pr-~rt or
ntirely produces the roltibody. Following
nother dose of the antigen, ~ precipitin
er;.cti..--m occu.rs. The precipi tation of
he nntigen tfl':{/:]S place rJithin the l'cti­
ulo-endotheli2.1 cell forming the protein
eposi t. Some authors claim thC'l.t the
eukocytes alone are the antigenctic
£~ctGr s.

It has been suggested th~t there is
.lso an nIl8.phylactoid reaction. It is
nown that in tl-li s tY:f)(:; of reaction cr'r­
ain tissues become sensitive c:ulcl the~y are
nCJ\m [is II shock" tissuf';s, for eX[lmple
ung, bowel, uterus, etc. The isolC:1.tC'd
o~""..Llization of the arrvloid deposi tSj)cr­
.a.ps can be explained lJy the Wl::~r)ll;yL-\ctoicl
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rec~ction in II shock" tissues.

This serological theory genesis is
receiving considerable attention. In
general, these theories seem to be most
applicable to the hurn&~ types. Mony
thinss supyort this theory. It is well­
known that horsss used for the nroduction
of sera frequently develop runyloid dis­
eO.se. (Doerken, E., Virchmv' s Arch. 286:
1±87, 132). The \'lidespread presence of
the disec\se throughout the nnim~l kingdom
from 2mphibi[1l1s to L12,n suggest th'.t some
such process r\s the (I.ntigen-ar~tibody re­
action is involved. "Blocking" the
l~eticulo-cndothelial system b~y d;Ves delo.ys
the development of c:]l1~yloid dise~'.:::;e. A
diet 11ig..1], in f (l.t s (~'_l so 1 i verc~:ild me.,).t s)
is lik,jHise protective. Ap~xJ'elltly ~ny­

laid begins to develop when the liver is
depleted of f~t (JDife). The effect of
ciet on [1..ntigen-afi,tibody formr\tiol1 is L,Ot
cl e;-'.r. Li1:2Wi set the dcvclopmo;:;nt of
~~loid after the injection of silic2 is
difficul t to explain b;/ this th,.:;ory.

Clinical Features:

The incidence of amyloid di se:}se is
low. In 1727 autopsies, there ':ler2 1.-::;5
cases (7.2%). In the Department of
Pathology, University of Minnesota, there
are 65 casps on record.

Sex: M?.l,::~. ,':TU females are nbout
equalJ.y ,l.nvolveet.

Age: In J3811' s group, t~le decades
from 10 to 60 s:lOwed a~)proximate1;y "ill
even division \'d. th a maxim-mYI bet·~,:een 40
and 50.

,Gener8~ symptomCl.t 010 f.;f : J ~",fle no "c,2d

in the exper ihlen tal anir:13.1 s a. l' (1:.::' ICC los S

of weight coincid.ent 'ai th the developmen t
of omyloid dise::~,-se. He also noteJ. :::\
defi~~ite ;·'J1emia, leucoc.ytosis of the
polymorphonuclep.T type cmd a sulnlt.1rmal
t .::>T'TY'\r·l~...,t'uro ]nrn' 1'" I'd 1<' (n '''''It C' ~1, ry co l' t
f~;lJ~ll'·~'r. 2~n:l~~,~ '~29) :~.~,t:~L tl~~~~~· tl:~ .
bl t:,,~ding t im~) is prolong,,·d in ,:'m,ylo ida sis •
He ci t I~' S C:l ~;2::" t 11'"' t bl ed to (L':-1 th Vd~J~

T!1Uch in t he ~:';['li1G Inc-U1n,,' r ;i. S 110ulophi1 i;-,(.' s.
He Llt.."liev·Jd that tLi:"3 'J:tS due- to L~Jury

to the liv,.r l)roducin,'~ c11:lnf-~<c ~-; i.L fibri-
~ ~

nog\:m form:' t iun.
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IIIPtom ~ocalization:

In generalized amyloidosis, it is
said in the older literature that the
~toms of the disease are always those
referable to the kidney. It undoubtedly
ks true that most patients in large series
nIl show kidney signs. In Bell's group
)f 65 cases, albumen in the urine was
)resent in all but 4. In Rosenblatt's
!eries of 125 cases, the urine was studied
~n 109 cases and 79 of these showed a~bu­

linuria. However, in the more recent
.iterature, cases are being reported in
lhich the presenting symptoms pointed to
lamage in other orgqns: adrenal, heart
md brain. Some of the c~ses with odd
listribution sho~ed symptoms duo to the
.ocalization of the deposits in the nose,
;ongue, larynx, skin, muscle, bladder,
~tc.

:pecial localization: In addition to
,hese bizarre types, there are cases of
;eneralized c.unyloidosis which also give
:ymptoms due to the special localization.
rastro-intestinal 8lDYloidosis causes
:ramps, diarrhea, constiprttion cmd in
uch individuals a di[~nosis of intestin~l

,bstruction rn8.y be made. Involvemant of
he heart may produce cardiac docompensa­
ion. Adrenal deposits lead to syn~toms

f Addison's disecse which may oversh8..dow
11 of the other symptoms. Philpott re­
orts a case of Addison's disease in
hich there ~as 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 t he symptoms of suprarenal insuffi­
iency, including pigmentation were p;Bsent.
h8 presence of these symptoms is probably
at alYlnyS recognized.

Kidney in Amyloid Disease: Many
nterpretations of the renal symptoms can
e found. Some a1lthors hQve interpreted
he clinical findings as evidences of li­
oid nephrosis or various forms of
ephritis and when amyloidosis 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 due· to the suppura­
ive conditions it would seem that probably
he underlying disease from the beginning
as the amyloid deposit.
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Many single case studies C311 be
found. Bellis series consist of 65
cases. This author makes the following
observations:

.A.lbuminuria was present in all but
4. The absence of albumin is almost
conclusive evidence thD.t very little or
no amyloid is present in the kidne;y·s.
The albumen esc~pes through injured
glomerular capillaries.

Urin8xy proteins are low in albumin.
In lli~yloid dise~se, the percentage is
35 to 60 where3,s in chronic nephritis
and lipoid nephrosis it is usually about
905~.

Ser1.ID1 proteins uniformly show'
levels below normal.

Edema is variable. It was present
•in 5~o of the cases. It may be dep8nd-

ent upon as sociat cd glomerular ch8.Ylge s
other than amyloid.

Hematuria is occasionally seen.

Hypertension is most often absent.
A large number of cases show h;ypotension
(adrenal insufficiency?). A few cases
of hypertension ilave been no ted. Bell
collected 6 such cases and h2,d 3 in ids
own series.

Renal inSl.1_f~·iciency is a well-lrno\"ffi
cause of de0th in 2~rloid disease. In
Bell's g~oup, all of the cases ~ith ad­
vanced arcryloi d depo si t s showed iIIT.tJari ed
kidney function. The size of the kidneys
is usually l8..rge rot II contracted" kid­
neys have been found. The enlo..rgement
appeexs to be partly due to clou~r swell­
ing resulting from the infection. The
lesions in the kidney consist of amyloid
accumulation in the endothelial CE:lls of
the glomerular capillari es, in the TInlS­

cle layer of the arterioles and under
the basement meElbrane of the tubules.
Obstruction of the arterioles may be a
significant part of the process. Bell
and also Th. Fcilir stress the presence of
cast s in the tuh1.11 es producing olls tr\h~-
t i on and a trophy •.

!
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Congo Red Test:

The test was introduced by Bennhold
(1923) and has since become a standard
procedure in diagnosis of amyloid dis­
ease. Bennhold stated thRt 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 tlw.t the dye
is also retained within the serum. In a
more recent review of the Congo red test,
Wallace states the.t in "tubular a.nd par­
enchymatous nephritis", the ciye disap­
pears through the kidney. Therefore,
the urine, as well ~s the serum, must be
examined for the dye. In II spl enic tumors
of non-amyloid origin,tl 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 'without 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, '32) observed that the granules
of the eosinophiles take up the due.

Healing in Amyloid Disease: Waldenstrom
in twelve cases was able to watch the
changes in the liv8r by means of di8.gnos­
tic puncture. In three of these cases,
the ~T.Yloid disappeared entirely coinci­
dently with the healing of the primary
disease. In one of these eRses, the
liver had extended into the iliac fossa
and another CD.S8 h,.;,d gone through a period
vf uremiq and m[~ked edema.

Impressions:

1. The literature on mnyloidosis ('on....
t c,.in~: vE~ry f F:':i £UIrumlr i zing P<Jl)fC-. r::;. Par­
t i C'ul b. r 1y iIi r e c p n t y r< IT ::; , c :) ~.., (; ~'j with
u.nusu<1.1 distribution are 'bf'lnf~ rt'ported.
It i~; notabl,:' th::'lt in our Univ('r~;it Jr group
5 rr:cent pf.:1pers on :unyloidof::',i~; helve ap-
pe ~ ..red.
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2. The term "amyloid" was given to
the dise~se 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-sulpwn~icacid and it was
assumed that the amyloid \-"as made up of
this substance. In 1908, it was shown
that although the organs contained excess
of this substance the wnyloid deposits.
t~emselves were free of it. Now, it is
assumed that the substance is a protein,
the exact nature of which has not been
determined.

3. The stai ning properties of amy­
loid are poorly understood. It reacts
variably with a large nWl1ber of sub­
stances and even in \the same specimen
the reaction may not be uniform. It is
unY-Jlor-ln whether the re2~ction is physical,
chemical or varies with the age of the
deposi t.

4. Amyloidosis is remarkably wide­
spread as it occurs in all types of
animals from amphibian to man. It is
spontaneously or experimentally induced.

5. The earliest form of the deposit
consists of fine droplets in the cyto­
plasm of the reticulo-endothelinl cells
a..nd in the endothelhJJTI of blood vessels.
The deposit ~ithin the cell increRses
until the nucleus of the cell dis~ppe~rs

leaving a clurnp of 9nyloid. Further
frorvth of the deposit beyond t.his stage
is not well kncrm. It probably gror;s
b:l the addition of more C1m~/loid \'/ithin
C'.djacen t cell s r ?ther th2l1 by addi t ion to
the originnl deposit.

6. The deposition within the reticul~

endothelial cells le.?ds to en12rgenL'nt
of the org~ill and the deposi tion \;i thin
the endothel ium of blood vessel s 1 c;ds to
obstruction 3l1d circul~tioll 2tnd nC1.tul':'11­
ly to atrophy.

7. Any org.:tns in the' 'boC\Y rr,:;~,.. 'b~'

involved with the r,ossible ,-'x,-'\'pti,'ll,)[
bOlk::S 8Jld ~>-,n;;J.s. No 11L.t :~.n'_'t' ,-',I' Ln-
vol Vt'r:1cnt ()f th('~"," ~'.tn.l·:tl.U~{~;-, i~'.f;-i_:rd

-I' n t 1- 1 -, 1 -1' t '1' t ill" I J1 ,',"':~ . ", -::. ;, i' ,~"en, 'P ,1 -. l, . C:,'- ' t • " .' . ~ - ,~-,". • .--

izvd ~'l1nyloidosi.s th,,· spl,:,.·n, kLdlL'Y,
livcr ~\Jld. ;\dr('li~\l ~- r.·u',·' 1.\' \ ~",.'.''J'' •



8. ~ 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. Hyaline-like deposits which re­
semble Dnvloid have been described ~s

pre-emyloid stages (see l~st week). Some
of the cases showing odd localization
have been of this type. The usual causes
of clinical amyloidosis are v~rious

forms of longstanding suppurc!.tion, notR­
bly tuberculosis with secondary infection.
The other types of associated longstand­
ing suppur8tion cJre malignancy, leuke­
mia, syphilis, arthritis.

11. In the recent liter~ture, there
is an unusually large number of cases
with no demonstrable preceding disease
renorted•...

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
COmr:lon methods of production is the peri­
toneal implantation of homogenic or het­
erogenic pieces of tissue Ivhich on dis­
integrati on releases the protein? It
has been suggested that the leucocytes
brought out by the bacteria or the pro­
tein are the actual e:::ci ting factors.
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14. One of the most interesting theories
is that of an antigen-antibody-precipitin
phenomena. It is kno~n that the reticulo­
endothelial system is the one which is
morphologically involved. The theory is
as follows: a protein, either autogenous
or not, is 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 hRs often been suggested th~t

an anaphyl~ctoid reaction takes place.
Certain tissues become sensitive like the
II shock" tissues in true an8_phylactoid re­
actions and the isolated loc2~ization of
amyloid deposits perhaps can be explained
by the anaphyL:"l_ctoid reaction wi thin
.. shockll tis sue s.

16. This theory of genesis is receiving
considerable attention. It is well-l~o~n

that horses used for production of sera
frequently develop ~loid disease. The
widespread presence of the dise~se through­
out the anim[J kingdom suggests th~t some
such common process is involved. Block­
ing of the reticulo-endothelial system
del2Ys the development of a~loid.

17. Other facts, however, are difficult
to expl ain on the oas i s of thi s theory.
A die t high in fr;t cU1d al sol i ver and
meat is protective rmd delClyS the forma­
tion of ~!Wloid. It is said that amyloid
does not develop until the liver is de­
pleted of fat. Ho~ever, the development
of 8.ffi~yloid after the injection of silica
is difficult to eA~lain.

18. The incidence of &T.yloid dise~se

is very low. In 1727 e'utopsies, the
, . d . 7 ')t:1.1 n c 1 eneel s • '-' /0.

21. In f'Al,crimcntC'll :.)llir:·' L::. , ~ r:::"Lt
lo~.,s of wC'ight ('cincich:nt \;ith c1c.'v\'Ln.'-

20. In one ,8:roup of 65 C'l se s in Lle
Q" c>("c.dPco f1'or11 10 too Cll L~}lil"r ",-;",1-':",-1' '-;':i + ,~l \T"-' -,C,4, ......' u.. _ \... ...\ '- \, '....~ ..... -..\,- . .a.. \,. J. I.M,. \. ... .J....tl

c:m even di3tributioL I,/ith ~'-- cL'filli t~-~ll­
crer~~::.c") br,t,','c,>n 40 ,:,-nd 50.

13. There ~tre many theori es Et s to the
2.~tual development of the amyloid clepo­
cits Yihich llave been presented. It is
s~id th~t amyloidosis is a manifeGtation
of abnormal prot ein metnbol ism; that the
amyl 0 id is formed in the [I rea of suppurn­
tior. r'1.nd tr8n~fc:-rrt'cl to its finr\,l rest­
ing plnce by the serum or l(~ucocytcs; or
the' t th e amyl a id repre ~:;8nt s a form of
degen(~rr~tion wi thin the org'ms.

19. Males and females
invol vade

('l.re i'lb ou t C' (1u::-:11 y
• t
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~nt of the a~loid dise~se h~s been
seen. There is anemi a al so and n 1euko­
cytosis of the polymorphonuclear type.
A subnormal temperature h~s 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
s:>nnptoms of amyloido sis are n8arly always
referable to the kidney. It is probably
true thRt in lnrge series of cases most
of the individuals show signs of kidney
damage. However, in more recent litera­
ture, cC-.ses are being re!Jorted in \-;hich
the presenting signs point to dron8.ge in
other org2~s, i.e. ndrenals, he~rt,

brain, etc.

23. Cases ~ithout generalized distri­
bution show signs due to the localiz~tion

of the deposit in the vQrious organs,
such ~s the no se, tongue, 1 ~\rynx, skin,
muscle, bladder, etc.

24. In the picture of generalized
amyloidosis, the~e also may be symptoms
due to special localization, for instance,
gastro-intestinal amyloido sis causes
cramps, diarrhea, cOLstipation and some­
times a dia~10sis of intestinal obstruc­
tion is made on this basis. Involvement
of the heart may produce cardiac decom­
pens~tion. Sever~l sases are being re­
ported in which invol vement of the ?dren­
als gave a picture of Addison ' s disease.

25. The kidney in amyloid disease has
been more intensively studied. Since
the symptoms of ~myloidosis of the kidney
are very much like those of other forms
of nephri tis, mDllY cC'.ses h~lve been cl in­
ically diagnosed Cl.snephrosis or pqren­
chymatous nephritis and when the amyloid­
csi s w-:,\S found 8..t autopsy numerous theor­
ies reg;~rding the inter-relr.'.tionship of
the trw h'.ve been presented. I t seems
tL:-:.t probfi,bly the nmyloido sis 'iJaS usually
a prim~ry condition.

26. The absence of 81b~~en in tho
ur 1.ne is [J.rno st conclus i ve evidence thDt
t}..... ·~rf; i:; very little or no ;,myloicl pr i '­

S(2nt in Uw kidnc:y. The :11 hl..lInlnurin is
d.-wo

• to i n,jur cd gloHlt:rul''..r cap ill 'T i c s.
Tr_c: d.egree of ~J.bl..m1inuri:l i:~; v:'.riable.
It ffiny hi.: fo'~nd Gnly shortly l).:fore derlth
or Trl1.Jy bE prl·sent in l:t.rf,t> qu,'mti tit'S
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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 shoVl marKedly low levels similar
to those seen in lipoid nephrosis.

29. Edema is vqriable. It is pres­
ent in ab out 50% of the cases and it
may be dependent upon the primary causa­
tive disease rather than upon the a~y­

loidosis of the kid~ey. Occasionally,
hematuria is seen.

30 G Hypertension is rare. Most cases
show hypotension (adrenal insuificiencyt
Only a few C~S8S of hypertension have
been observed. Bell collected 6 such
cases and had 3 in his oym series.

31. Renal insufficiency is a well­
known cause of death. In a gro"C_p of 65
cases, all of the cases rdth :ldvanced
deposits sho·ned impaired kidney function.

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

33. T:ne 1('si011 in the kidne;y consists
of amyloid a~c!J,Dul('!tions in the endothel­
ial cells of the glomcriJlar capillaries,
in the muscle layer of the artericles
and under the basement membr2..:l18 of the
tubules. The tubules are filled ~ith

casts and lead to obstruction EillC!. atropl\,'l#

34. Congo Red test was first intro­
duced in 1923 nnd since then has "become
a standard procedure in dia~losis of
amyloidosis. Normnl 2.bsorption of the
dye is up to 30%. In wnyloid dis83sc,
there is from 40 to lO~b a1)sor~)tion oD,i
it is said that any absorption over G~~

is conclusive for 3m~yloidosis. The cl~lt""

is tc0::cn up l)y the dEposits :-md ::1180
re t.:lil1ed wi thin the st::Tum. It i;:--; :'2id
t'}l,-,t lIt1'b,w.'··ir ',nd p·'r'l-'n('h~,'rn·"t.cl1c",: ne,,·;'rl-• (_" .A. I. . "" .' <_~ ._ - t.! 1 ..•. '....... ~ ... .~. ~ ......

tis ll
lCCi,dS to cxcTc'i:,ion of th,.' (1.vc'

thronr,h the kidnc;)r. Tlw-,,-fc,rt", "tu'ine
:"1.:::'> \'/c1-:;" ,~iS t.h,'> ::::'.l_TUm rnu~--,t b.' ~.\::\m·Ll':.l''-1..

It lns ':-ll:"o bt't-'n \·,aid th,d ::'Tl~"n'\:l:'/':l1:':

·~··-'-ll('I·~"'" di ·C' ·~I··ll"-'·-lr···tJ'(··(·' ,)1' t· l ", ch ·,. [\1', r, i..~t ,( __ . 0.-.' ....... ._ .... ) \ I. 0" •• \.. ,_ I. .... ~. ~.' _,1. _..... ) ... ._

......



as not been confirmed.

35. The dye may be injected ~aickly

ithout ill-effects. Perivenous extrava­
ation causes no damage but the dye per­
ists in the tissue up to 4 weeks. Hemoly­
is and clotting interfere with the test
od the presence of the dye in the blood
ncreases the tendency toward clotting.

36. Waldenstrom in 12 cases w~s able
) watch changes in the liver by ffi8QnS of
iagnostic punctur(;s. In 3 cases, the
nyloid aisappeared entirely coincident
ith the healing of the primarJ disease.

37. The follo~ing points in the liter­
ture are nott;d riith particul,~r interest:
L) The tendency to place the di sen.se in
1e realm of immunology. (2) The odd
solated localizRtion of the de?osits
~ich may be tumor-like masses in v;;-"rious
~~rts of the body. (3) The evidence thRt
nyloidosis IDLW heal.

R. W. K.

II. CASE RE?ORT

CHROnIC .ARTHRITIS. AhiYLOIDOSIS.
URE~f1IA.

Case is of white male, 28 years
f age, admitted to Minnesota General
Jspital 9-26-31 and discharged 3-5-32
161 days); readmi t t ed 10-30-33 2nd ex­
ired 11-3-33 (4 days). Total stay - 165
sys.

ain Ri gh t Arm
1922 - Following ~ttack of fever and

iarrhea, had WeW<ll8SS and soreness of
ight ~trrn which lasted all winter.

ns~t of Arthritis
1925 - Soreness of right shoulder \"Jhich

che:d at night and fel t stiff in morning.
ymptoms continue.

!lk;Zlo si s
1927 - J 0 in t s nm; comp1 e tely :--\rL~r los cd.

£thri tis, Lt~ft Side
102'3 - Injur.::·d I,·ft l::ncc. TriO dnyc

':t.:::r t s ..",olling r~ncl stiffn(:ss dcv(~lopl\d.

n,::c b';Cc'illlO :l.cutoly inflrUT!(;d, and 1 imi ta-
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tion of motion persisted up until the
time of t=tdmission.

Marked Progress ion
Interval history: Left shoulder, left

knee, both elbo',-vs, h~j.nds. -.vrists Dlld
acl~les bec8me progressively involved.
Salicylate gi ven for pain.

Admitted
9-26-31 - Physical examin?otion: Q,ues­

tionable systolic murmur at apGx. Limi­
tc\tion of practict:tlly 811 the joints,
including both m2.ndibular joints. C>-m­
plete anl,=ylosis of right shoulder.
S-.velling !!lost ffi[!Tked about knee joints,
which con t~3.in fluid. Lahor(},tor;y: Re­
peated urinalyses neg~tive. Blood-
FTh. 61%, ~bcls 15,200, rbc's 3,470,000,
L 21%, Prm's 7~;. Stools - negative
for blood, pus, mucus and p8Tasi tes.
X-r2Js of right knee and right shoulder
S~10\'1 alrao::.t complete destruction of
right sllOulder joint, marked bony de­
structi on ond s OH1e bony anl::JTlo si s. The
appe arance sugge s ted the end stage 0 f a
pyogenic or destructivG arthritis. The
righ.t :knee joint showed some n~rrO\:ling

of the cartilage ?Jld bsginning destr:.i.c­
tion of the artic-ulrtI surface of the
medial condyle of the tibia.

Vaccine TreQtment - Imnrovement
?rof;ress: PI'-:ced on :BIaud t spill S

follo·,·Ii·'lg -r."hicll t:::.cl"?; \12-S 211 illcreE:\St.?Cc
Ho. of 10% (7). ::.=tcceivcd 19 injections
of streptococcus virid.?J1s vaccine intr~\.­

venousl~r. At the end of hi s s t,~' in the
hospitcl, the improvement not~d r;C',s~s

folIous: Atl:: to chew ni tl~ut p~in.

Could move neck more freely. VtOr2:
sli~lt limitation of motion persisted in
riellt elbow but no prtin. ~brk8d i11­
cre2se in 3:bility to fl(,'x 10ft ell~o'::.

Snelling of both l<:necs subsided consid­
erably. LirJi t~tion of [:lotion lcs~-;

ffi"T%ed. Both .':'1..n1<.J.os rr.'~ch i:r1})rOved, :'.nd
could ~Jut on arm sllOes, r/nich 1>.:- (',-!uId
not do on :-,..dmi~-:.sion. At tiue or' diG­
ch'rgc, he go t aoou t '1:i th (1.id. of
crutches Ell1d l:"nllCt.'cl .'-'oS f~)r ns r~ blocks.
Dul' i nE; th i~. ;-,.clrni s ~. i Oll , t h(''l' t" \. \ ':~ ,Jn ('
,'1spir,"tioll of ~yn\Jvic:;l :flltid fnlLi bit:"
r i eh t j 81 e l-' <i (j i n t. TL \:-' 1 h 1. i d",<:-: qnit: '
c 1oud:r" ,".11c~ ,~, '2Jl1:"ill ~~r!10 un t IJ f :}1 t...' illl. r,','

I )r",.'.,·'nt C;"l'\"'"l- \ \"",' ] (I ~:{I-' ","11" ~','l'
_ ............ " I • -'-- .1 .1.. .... ._....... ", \.r.- . '-- ~, '--" ...

c mm • (> f ',,' }l.L c ~ l '~I 4- \ i l..' l' ,I', 'nUl I ,- • ~~ 1:1 " r~'
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showed no organisms. Cul tures taken but
not reported on chart.

Continued Improvement
1932 - Since discharge, has been taking

vaccine treatment in the Out~Patient De­
partment fro~ time to time ~itll consider­
able improvem2nt. His chief difficulty
in the 2-year interval ~as pain in the
hips.

Epigastric Pain, Diarrhea, Nosebleeds,
Stupor

1933 - For tho yep..r "Drior to admission,
he 11'1s ho.d epig~lstric distress rlith
vomiting after eating numerous kinds of
food. It usually came en two hours
o.fter meals, nas not tlssoci::;,ted yvith any
p::'..rticulCtr t~rp8 of actual ppJ.n. The Ctt­
tacks occurred at interval s. ,About 6
weeks prior to admission, he began having
diarrhea. TIith pain in the upper abtomen.
Stools contained bright red blood. No
chill s or fever. Diarrhea stop_Jed Cl1)­

proxiffiB.tely three r:ee:i<:s prior to ,~\clrnis­

sion. Two weeks prior to aXJission,
nosebleeds begM 8.l1d ~n[',ve b8en all-no s t
continuous since onset. Appeared to be­
come more ill, being sleepy 8nd stuporous.

Admitted
10-30-33 - Physicol exarnin 0 tion: Tem­

per~ture 96.4. Pulse 100. Elood pres­
sure 64/40. Dellydrated and droBsy,
anSTIers questions very slowly. Cheyne­
Stokes respirations present. Breathing
is gasping in type. 3100d is present in
the mouth and nose. Pulse r'leru.: and
thread;y". Me,rked muscul~r atrophy. Joints
enlarged but not tender. SeverRl of the
joints fixed. Mucous membranes pale.
Lungs neg~tive. Heart - negative. Abdo­
men - sunken, no masses felt, no tender­
ness or rigidity, spleen not p2~pable,

liver not enl~rgcd. Labor~tory: Urine
(3) - sp,;cific grtlvity 1,015, 1,020,
1,01~; nlbwnen: 3+. 4+, cloudy; sediment
hyaline c:-i.sts, gro.nul:..r C2,sts, Y/8.XY C0.sts,
occ~~sionnl nbc f s. Blood - Hb. 50;-:~,

rbc f S 2.420, oor) ~ '.)bc I s 12,800, PInn ' s 75~b,

1 25%. :£Hood sugrl.r - 94 mgs., B. U.N. ­
46.9, crc~tinine 11.4.

Urumi [\. p-: ric ".rdi t i ~?
11-1-~S,j - VcrJ droHs;yr. T<."lTrpCl'".turc

98.6. A.ppl:;\rS to be· ~\. frictiOll rub
over l,,,ft ch<;~~t. R::::spir:,t i on:::· slur:.
Period.s of apnen,. Cornp1Elins of IJ:!·in in
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left loy;er chest. Paraorn.l fluids gi ven.
B. U. N. - 123.5 mgs., cr0r.ti:"'.inc 12.2.

Congo Red - protein
11-2--33 - l.'iore drowsy. Congo red

test - 200 ffibs. in 200 cc. triple dis­
tilled wqter injected iLtravenously. No
Congo red in blood serum in 60 minutes.
Blood V:as~;ermann and Kahn - negn.ti vee
B .,.- 'tIJ l?'"""" t·· 11 r'5• u. .l.. - 00. 0 mgs., crerl. ln1ne • ...:',
~l' ~ 0 ~ . t' ~ f d'Ceo Clum O.v. ~X2IDlna lOn 0.... Ul1 1 -

meQia cloudy preventing det~ilcd ex~­

ination of fundus; moderate degree of
optic ne1lTitis; retinitis edematous;
vessels a-:?parsntly nOrr{lal; no hemorrhages
or e)"''l1dates. P. S.P. - no return in
~ hours~ BloOQ Chemistry: 70tal Pro­
tein 4.71; Fibrinogen 1.29; GlobLuin
2.67; Albumin .74 (corrected readings)

11·-3-33 - Comc~to see 9: 47 A.. M. ­
:Sx.)i}>Jd. CI-Ll1ical Impressions:
1. Chronic arthritis. 2. GPJl-bladder
disease, :i!ossible typhoid focus. Z,. Per­
forated abdominal viscus, gall-bladder
or duodenal ulcer_ 4. Tuberculosis of
peritoncmu. 5. Diverticul-@1 of lo~er

end of esophagu.s or stomach. 6. Glomer­
uloneyhritis, ure~ia. 7. Amyloid dis­
e2,se rvi th urernia.

Hote: Uremi0" hypotension, absent
edema (7)

Auto-psy:

Art)ritis - slirht 3dema
:C;;idy is that of a well-developed,

1 . - d -, 4 1 'I"'" ". ~pOOJ.' ;.' nOUrlSl1'2 , \Vnl ce ma e, GO J 88,1 S

of :::'-6e, T!lcasuring 170 cm. in l8ngtL and
r/e i[;hLlg 130 1bs. Rigor is just begin­
111L.g. Hypost2,si s is purplish and post­
erior. There is 1 to 2+ edema of tllC

feet, 1+ of che~.t wall, abdominal r;all
ano. neck. No cJranosis or jaundice.
The lJupil sore reguL-T, cae:ll ,neDsurj.l<~·

6 1~1r:l. in eli ['Jf:e t 81'. Therei £, anlcy1 0 ~; i s
of th~' sllOuldcr joints. Tllt:~re is (.(iJ:­

trrtcture about both )·,::nee ,joint2 r,·i til
the :.:necs held in parti2-1 fL:ox1.1.r'c· ,:>n.:1
t:lC;Y ccmno t -DC \:.:,:t t:-ndf,d. Juth c']:l~..:l ':3

cmd ~.::nee .jointsrtre; dc'fini tely ,~·nl('rG,~"'d.

iJ.'h,::c(? is prooolble enl;-\rgdrlc:nt of the
('1 bo\'! joints. SUl\cut,"n('()ll~:: f?: t '-'vcr OF'
8bc;'o men'- nd elL: s t sho\,\· S V t' ry (h' f:1.ll it",
CdClll.:l. There: :'1[''2 nwncrou~"'~'Ul'.(·tl;.r,.

\'I Ol.Uld s.

~ .
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_{fusions into Serous Cavities
There is excess of clear fluid in the

Peritoneal cavity. Appendix is not
examined~

Pleural cavities: On the left side,
there is about 1000 cc. of clear fluid
with flecks of fibrin. On the right
side. the cavi ty is partially obliterated
along the interlobar fissure and apex
of the lung, and in the interstices be­
tween the ad.hesions there is about 800 cc.
of cleex yello~ish fluid. The Pericardial
~ contains a slight excess of fluid.

Normal
The heart ~eighs 250 grams. No fibro­

sis of ~oc[~dium. No infarctions. The
mural endocardium is smooth. The valves
are \7ell formed rmd show no recent or old
endocarditis. The root of the aorta is
of normal si ze ru1d shows no Rtheromp.tous
changes. The coron~ries are soft end
patent throughout.

Pulmonar,{ Edema
The right lung ~ei~ls 900 gr~ns, left

650. There is very m~rked edema in both
lungs, being extreraely mr>,rked on the
right side throughout both the upper and
lower lobes, The upp.:;r lobe has a con­
sistence almost th~t of lobar pnG~~onia

in Qn e~rly st~ge but on cross section
the infiltr~tion app~rently is due to
edema. The pleura is stripped up in ma.ny
places ov~r both lungs ~ith subpleural
collection of fluid. There is some com­
pression of both lower lobes due to the
fluid in the pleur~l cavities.

~Kfloid, Spleen and Liver
The spleen weighs 140 grams, is firm,

he.s a lC8-thery consi stence and is bri~ht

reu in color. It is dry 2nd no yu1p
can be scraped D..W::1y. A 1ugol' 8-sulphuric
C'~cid t e;; t fo r CIDY10 id. shows a very strong
po 8i t i ve r C :lct i:)n. L.'Jrge t blui sh
blotches of ~urwloid show up throughout
the eXdIDin,,;d f.urf8_ce s.

The Liver weiGhs 1540 gr[\lll~;, h~'s ~ pink­
ish coJ.or (C(illE;O n;d), is quit:: soft,
a.oes not cut with inc:i..'t::-'"sed 1'8sistru1c-:,:,
The: 1ivr.::r m;'Tkll.i.t~S aI'·:; fairly \':.:;11 r·::;­
tr'.irl.cd. No Cl',,1Jl1b t" about the pcriportr'..l
;:p:-l.''':'.. s. Th,; nrnylolrl ti_~~t i::. dOlh..' ~Lnd

likeNisc sbJ"IiS it stronG positive' r~·(\ction.
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The gall-bladder has a thin wall. No
~,tones or polyp. The ducts 2.re p':ltent
throU~lout and are not dilated or
thickened.

Kormal Bo\vel
Gastro-intestinal tract: There is no

diaphragmatic hernia, diverticulum.
enl2.rgement or change in the lower pclrt
of the esophagus or the upper part of
tlle s tom:1.ch. There is no ul cerD.tion or
h:'n)i:~rtrophic inflammation of the stomR-ch
or c.luodenum. No adhesions about the duo­
deaum or g[:1~l-bladder. The small bowel
sho\'!s no thic1::ening or evidence of 8JT1Y­

loid deposits. No reddish discolor~tion

of the bowel, indicating no absorption
of the Congo reG. The bowel is opened.
There is some edema of the colon. No
cvL~ence of chronic ul cerC':ti ve col i tis.
The mucosa is smooth throughout. no
pol~~s or ulccr~tion.

The pancrc8.s is so ft, Sh01.7S no
fibrosis, t1..Ull0rS ·or C:fstS. No pinkish
c1i scol orn,t ion.

.Amyloid in AClrenru. s
The adren[ll s nre nell-developed on

both sides. No adenomas present. The
co:'tex of the adrenal t inste~·I.d of a
norrrwl golden-yellon color, has a very
decided reddish-orange tinge, 3.PlJr~l'ent1y

due to the absorpt ion of the Congo red.
T~-~(' medulla s:r~o\",'s no ch2.11ge.

Ki~:;'7-eys Invol ved
S:he right kidnC3Y Yfeighs 100 gr8IJs,

left 110. '1h8 cD.psulos strip IEli rly
e r""~T on "'OJ-'ll C'l'd~s iT11-J k-l'C.ir:'''''s ·-J"'y)·)'-·r(.-,0~J U . U '10..) c. j..Lll, .1_,--:/: ..1:-1 f .... (·.

smclll. They [l,re not firm or h:lrd.
~he~I C1J_t rd th :"1)proximately norD~.!.l r2­
sistDnce. The kidncy rat is 81 igl'lt1y
incrc3.sed in nmount. The pol V;_) S 5..::10\,;"

no evidence of h;ydroncphrosis or il:'{\;c­

t iOJ.l. Thc kidn0v cortGX a';Yl)c:~r~; '~,J. i,:ht-
~. ...... ... -.-

l;y climini shed in (llUoun t. The surfr'.c ,:
of the kidnev nftt?r rt.:rnovc'l of tho C,-J)-'" -
sule is sI'nooth. The ,"sn;;.rloict tL'ct ::\1)-
p1ic,d to the kidney i~.; ~.trOJ1[J;.· posit.ivc:-.
The uri:'t".:r~, ,' ..r2 Eot lliL_'.t'c·d or lldl:-'111Cd.

No Gcni to-U~'int!.r;'L InI';'ction
'lhe blc,~t(..lcr. ~;110\/~:; no cystit.is, \.~l­

v \~' :.: t i cuI .. (: 0 l' t r ~1) c' eLlL: t i (111 ~~ •

,,1H' Dr0 s tr;.t, cis r~p :-~ r 0 :,,~ i m"~ t ... 1Y 11() r ,1,-:1
iii :~ i 7. (-':. 1,; 0 <,l.'0:c, c\.; ~~ :>.;::; or, vi ,It'n I:: ,:.

~..

. .......
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The seminal vesi­
No pus, adhesions

Lymph Nodes Not Enlarged
The lymph nodes are not appreciably

enl arged ei ther in the abdominal or
thoracic cavities.

Organs of NeCk - not examined.

Normal
Head: - The scalp and calvarium show

no change. The meninges are thin ctnd
smooth throughout. No excess fluid.
Externally, the brain shows no change.
On cut surface, no hemorrhage is present.
The ventricles ['re not dilated. The
choroid plexus appears normal.

Here and there, a projection of bone
is S8en Hhich suggests hypcrtrophic bony
change. The cartil~ge Eilld bone of the
tibia sho\'/S approximately the SRille changes
0S described. Resection of portions of
the joints is done. This resection shows
thE.:.t the bone o..bove the joint is thinned
out. There is n.n c\..trophy of the cortex
and c[ulcellous bone. T1le m::\.rrow c;"\vi ty
is filled with yellow, fntty mnterinl.
Th~ shoulder joints ~re very difficult
to expose. TheTc Et.pp2ffi' to be cl.dhesions
vf th('~ muscle tendrJns tInct the ccl.psule to

1. Chronic arthritis.
2. Atrophy of cGrtilages of bone.
3. Hypertrophic sJTnovi ti s.
4. Ankylosis, bony and fibrous.
5. Edema (aD~sarca).

6. Asci tes.
7. Pleur~l effusion.
8. Peric~trdi[\l effusion.
9. Pulmon8,ry edema.

10. Amyloidosis of spleen, liver,
kicLDe:>TS CU1d adrenal s.

11. Uremia (clinical).

Kidney - Practically all of the
glomeruli are involved. The amyloid
infil t rat ion is extre:-~rely advanced.
Only a few capillaries witt.in the
glomerul i are pt'tten t and many
glomeruli appear to be completely
obstructed. In some of the p~tent

capillaries, proliferation of the
endothel hun can be seen. The
tubules are atrophic. Many c~",-sts

.' are seen in the collecting b ...:.b'_~L1es.
Some of the tubules are dilated.
In the smallest 8rterioles, the
amyloid infiltrc~tion is within the
muscle 18.;yers. No [hT.yloicl is seen
in the 1 arge vessel s.

Di :\gno se s:

Micro scopic Sections:

Spleen - In all the sections, thl.."l'\:.: is :1

wide colLe\r of nJL1.yloid surrC'unding
the Mc·lpishi~ Bodies. TLe lYi!1~)l1,_'­

cyt e s \"11 thi n tllt~ ~~ l' l)l.)dil.~S:".I?

diminished in m.U11lh'r. T}~l.~ c,ulp is

Prostate, bladder, brain, lungs,
hedrt. and pE',llCreaS - SllOW no de­
posits of 8.m~rloid [\nd there is no
significnl1t histological Ch2J1ge.

the bone. Part of the cavity is oblit­
erated by bony union. There appears to
be only irregu]r spaces remnining in
the joint c8.vity 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 ndjacent to
the joint is extremely thin, can be
easily broken dovvn with the fingers,
exposing the same type of yellow marrow
described for the femur.

through-

Arthritis
Joints: - The right knee and shm.'_lder

joints are exposed. There is an excess
of clea.r, slightly turbid joint fluid
in the right 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 approximately normal
surface. Greatest change is on femoral
and tibial surfaces of the joints. There
is atrophy of cartilages \nth 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 appea.rs eaten aw~ for a dis­
tance of about 5 to 7 mm. to form a groove
folloYling the junction of bone and car­
tilage. Tilis groove has a striking re­
semblance to the groove seen in wood
e ,~ten away by a WI) rrn.

of chronic infection.
cles are thin walled.
or fibrosis.

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

--



also invaded but to a less extent.

Liver - Generalized infiltration with
~'loid extending into the lobules
from the perportal spaces. At the
periphery of the lobule, the liver
cells hQve been completely choked
out. At the edse of the amyloid, it
can be seen that the deposit is
ent irel;l wi thin the sinuses and the
~tropl~ of the liver cells is a
secondary process. Tne centers of
the lobules are free of Dmyloid.

Adrenals - Medullae n.re free of the
deposit. In the cortices, there ~ro

extensivQ deposits particul~rly in
the inner nnd middle zones. The
periphory shows only slight inv~s­

ion. The omyloid is deposited in
the stroma cutting off clurnps of
the adren~l cells. The cytoplc\sm
of those is vrtcuol~.ted ')nd CtPl:JODXS

to be degener~ting.
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