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Vtama:L. In the acute cases, prinecipally dysentery there apre
;ggqu@ni and paithful stools, containing mucous and blood, with assoi
clated temesmus. There mey perhaps be sloughslarge encugh to be
recognized. There is little or no fever, but sometimes the temper-
aturc 1s high.,  Accompanying there may be emaciation, feeble heart,
and death nay occur in a week or month from the severe hanar rhage. A
perforation end peritonitis may cause death, usually, however, these
eases become chronic, showing symptems of indigestionas el ternating
eonstipation and diarrhoea, continuing in this for 6 ~12 months,

The diarrhoea  with bloody stools and micuous are aggociated with
pein and straining, more or less fever, which is irregular intermsitw
tabr and usuelly not high, emaciatgion, snemia, red glazed tongue.
Sometimes these symptoms are so mild as to be latent, and the disease
runs such a subacute course as to be called dyspepsia,

™he complications whikh are not mentioned above are malarial,
culosis, ete. ot ‘

lagr is made upon the clinlecal history end finding
the amnoeba in th 0ls. Be careful net to mistake a large round
epithelial cells for the amoena, for it does not have the outer clear
hyaline zone or the pseudopods. Look for the hepatic abscesses, and
their attendent symptoms are enlargement of the liver, pain in the ‘
shoulder, septic fever, cough and the characteristic sputun when the
abscess hes ruptuned thru the diaphram, Thrtr 14 usually o eluco-
eytosis, however, it may be ¥ufmufinxx latent and you eznnot find
the amoeka even after purges or use of the rectal tube, again the
pus from the abscesses and the sputa may be free of the amoeba,

Prognosiss'~ These cases usually last from 6-~12 weeks or as .
mneny mnonths, There mey be remissions and perioeds of improvement
but later they die of exhaustion or other cemplications.

Treatment:= As the disease 1s produced by the ingestion of in-
fecteqd water and foed, it can be prevented by boiling the water and
cooking the foods.

in the acute cases put *he patient to bed and preseribe en easiy
assimilated diet of milk and broths. Injections of 1-2000 guinine
high into the bowel and begin with a pint or a guart and ineress to
one gallon should be gslven every day until the amoeba have disappearw
ed from the stools for sometime, 02 the IREBREIX injection may
consist of ice water, in one pint or one cuart smounts a2t firast and
inerease to one gallon, If there is much pain and tenesmus comw
bine lavndanum and starch water with the above, or give morvhine hy=
podernatically. :

Locally apply hot turpentine stupes or hot compresses over the
abdomen,
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Anklyostomiagis
or Uncinarlasis. Is a disease produced by the anklvostore <r hooli-
werm, The chief clinical symptom #&s anemia,

Etiologys-~  The worm is greyish yellew, round or cylindrical,
scmetimes red from the inge&tion of reb,c. The male is from 810
foMa. long and from 0.4 tp 0.5 Broad; the female is longer, 12-18
Kyle the hesd is turned back and the mouth has a row of hooks sur-—
rounding it. The generative organ in the male is atthe back end
and is known as the burse, while in the female it is situated at
the junction of the middle and posterior thirds. It is especially
Tound in the duodenum and the jujenum, The disease is most often
found in the tropics and temperate climates, The eggs are oval,
55%X60 miowpms and mature outside cf the body, TFhey have no inter-
mediate host, the eggs becoming encysted and live for many months in
water and moist elay, The Americen form of the worm is shater and
smaller = the mele measuring from 7-2 M. M, lonz by 0.3 M.M. broad,
and the femal is 9~11 M, i, by 0.4-0.56 M, M, and the vulval openins
i1s in the middle of the body. 1he eggs are larger than the Huropean
being 36x75 microns, : :

3gmnﬁﬁm5§b These begin frequently with dyspetiic symptoms
as tendérness and colie, but the most important is the anemia, There
may be dyspepsia as the anemia increases accompanied by weskness,
cachexia, headache, rapid heart action and i% may byp: rirophy and
te furmurs of 2 haemlc orfgin are frequent; there are_ also . i
g%%%éiﬁesﬁﬁr§?§§in§ in the earg?blfitle fevéT,ﬂW5i§h {susualiy 1rre-
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pgulay; but sometimés it may be as high as 103-4, As the ane nila
and toxemia increase therc is edeme, egpecially in the ankles, and
1+ may also be marked in the face, The parssites are supposed to
excrete & toxin which retards the coaculation of the blood and thus
predisposes to free bleeding, 4 fatty substance is found in the :
paragites mouth and this destroys the r.b.c, &8s does the cancer oKX~
ins, The liver and spleen .may be enlarged, accompanied with e fit5w-
ions in to sbdomen, producing & marked protrusion.

Frequently inky spots are Tound on the tongue, e Jjoints mey
be painful and the condltion closely resemble rheumatisn., In those
who go bare footed, iltching Iw of tho sdles is not infrequently noted
this 1s the "@round-itch" , and it is probably dus to the paresite
penetrating the skin, _

"piagnosisi~ 1g made upon the anemia, ané eosinophilia and :
1s eonFirred by finding the parasifes or their eggs. The e nosino=-
philia may vary greatly and in fact there may be none at all or as
high as 27~36%. the Hb is also decreassd,

Treatment:~ 1s simple but not wniformly successful,

, miie diet should be light and for seve ral hours before the
treatment no food should be taken at all,

Give a purge of salines in the morning or calemel at night,
then 3~4 hours after glve EXERREEX fymel in 10-80 grain doses, re-~
peat the Thymol in 2 hours, then 2«3 hours later gilve a purge of
Balines or castor oll and examine the stocls for theg ova. By re=
peating this treatment at seven to ten intervals it affect a cure.

micalyptol (1/% @r.) or Male fern (1-1 1/2 a¥) will do very

well, ,

After the worms and ova are expelled the patient improves
rapldly, but you must give wgsmgxsg  iron and arsenic in their
drinary doses for the anemia,

P;ease settle up for your Medicine notes ag soon o8 possible
for weg need the money and your $1.50 will be grevefvlly recelved,
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Diseases of the Urinery Systenm.

I. Anatomical Considerations.

The kidney develops in the smbryo from the lower end of the holfisn
duct, this is called the mesonephron, the kidney being mesoblestic in
origin., 4s to the situation- the right Xidney is usuelly & 1little lover
then the left, projecting telow the twelfth rib. The surface shouléd be
smooth, but in infintes and small children it is usually lobulated, a con-
dition which mey perisist into adult life. The capsule should strip
easily, leaving a smcoth surface snd the red color of the kidney shoulad
show through it. O(n the cross section the cortex and medulla normaelly
are easily differentiated, the cortex being about one half as wide as the
medulla. In the cortex we find the glomerules, convoluted tubules end the
medullery reys (pyramids cf Ferrein). In the medulla we have the malpigi
nian corpuscles and the colums of Bertini. It should we remembercd that
the renal artery enterin st the hilum breeks up sending large branches aloan
side the pyrmeds to the zone between the cortex and medulla, where these
large vessels bend sharply at right angles, rumning then spproximately
parallel to the conves surface and fro m this then are given off vessels
which run straight toward the capsule, supplyving the cortex. It is fron
these that the arteriele running into the glemerulus has its origin.
Another set of arteries are given off whieh 1un streight down to the
pyramids. The rensl venules and veins follow outward in & like direction.
The teginning of the renal tubule is the glomerulus, end expended blin extre
extremity closing investing the arteriole, the epithelia here being rlat.

+ithh reference to the funetion, renmember that the kidney is prolu=-
ably the greatest excretory organ that we have and the bllood supply
to its 1s comparatively greater than to any other organ.. ‘hile the func-
tions of the various parts of the renal tubule is 8till. soomewhat in
dispute, it is probable that the water and incrganic salts are secreted in
the glomerules and the urca and allied substances through the epithelia
of the rest of the tulbule, particularly the convoluted portion.. Cne
st remember, also, the probability of an absorption function of the
eplthelia of the tubules.

I1. Congenital fnomelies.

ftlf}g\ 1. Of the ¥idney itself.

: Aphasia, or absence of both kidneps is guite rere, and, .of
course incompatable with 1life. Congenital absece of one kidney is ¢rel- -
atively frequent, a fact always to be ¥ept in mind when operating upon
the kidney.

: Eypoplasia, or & conzunital smallnes of one or both kidneys, .is
Tound usually on one side. This is due to a congenital smallnes of the v
~enal artery, or perhaps to intrauterine inflamnation; or to a stricture
2f the ureter.

As & second congenital ancmaly of importance, is the socalled horse
shoe kidney resulting from the partisl fusion.of the two kidneys. . This.
12y occur at either pole, and the bridge may be fibrous tissve or true ren’
-enal tissue. As a rule, each portion of this horse shee- kidney has its .
Wn wreter, and these mey open scrarately into the blaader as normal, or:
‘ney may be fused into one:;  this fusion most frequently being low down, .
-t may, hewever, be quite high.

Anomalous distributions of the blond supply are elso. to be kept
in mind. It is a frecuent thing for such a horse shoe kidney to be
-ocated much lower thon cne would expect, even as low down as the brim of
- he pelvis or the promontory of the sacrum. . The persistent foetel lob-
-Latlions are fairly common but are of no clinical:s;gnirtcaﬂce;.HSupernu;
3WBTY kidneys, one or more, hehe SOS renobbad, TN pnetateme ] b henst
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2. fnomalies of Position.

: Congenital malpositions of the kidney are more frecuent in
the male than in the female and usuelly affect the left kidney. The kida-
mey bLe as low as the promontery of the sacrum, it may be fixed in this
position, or again the kidney may be entirely transpo sed to lie below
its mate én the opposite side, :

The acquired malpogitions of the kidney more frecuently affect the
female snd the right kidney. Such a kidnoy is spoken of a s moveble, if
it cen be felt, but not pushed below the umbilicus; it is called float-
img kidney 1 1t hes a greater range of mohility.  In rere cases such kid-
neys may tvecome fixed in their vosition by inflammatory edhesions. Tor-
slon of the vessels or the ureter may give risc to cdinical symptons, Lo
6 followed by en enurca with an increase of flow when the torsiocn is
relicved. The bile ducts or the duodenum may be dragged out of Posi-
tion, with eppropriate symptons. As to the cause or ¢suses of such mis,
placenents probaebly altersation in the depth of the normal cavity in which
the kidncy lies, will serve to explain the greater number of casges.

It is possible, although not proven,thet tight laecing may have the effcct
of beginning displacement cf the kidney.
11I. Circulatory Listurtances,

i i 1. Anemia of the lkidney is found in severe enemias of any kind whet
er due to hencrrhage , pernicious anemis, etc.. Also blocking of the renal
artery, a&s by an embeclis or the oressure of a tumor of fibroid sdhesion
may bring abcut sowe desree of enemia. This anemis may be temporsry fron
‘gpeshodic contraction of the renal artery, -s in certain ecases of hys-
teria, where for a time there may be complete anuris. The suppression of
the urine from catheterization or from injury to the Upethra, is nrobably
due toc a reflex vaso-constriction of the renal artery. If recent and of
short duration, the kidney is smaller, nsle, and firm: irf long continued,

t is sure to be folloed by various degenerations, especislly fatty., In
elthier case the amount of the urine is less end it may have slbumen from
degeneration in the glomerule., :

2. hyperemls,

4f The causes of hypersmia of the kidney may be tabulated;=—--
() from acute inflammations, (b) from irritaent poisons; ag turpentines snd

«cantharides, or toxins from infectious fevers, (e¢) from removal of one
kidney, (d) frequently in diabetes, either melitus or inecipitus, (e) in
conditions of high arterial pressure. The border line between simble hype
redia end acute infections is often cuite vague, The organ 1s usually
leree, red, cortexsgmaell, sng the v .d points of’ the glomerules are plain- -
ly seen. One may have small hemorrhages, :
5. Congestion:- Any cause operating to dam beck the blood in the

renal vein will, of course, give rise to congestion. Prominent among s
such eauses arc mitrel discase (either stenosis or regurgitation),
weakened heart fron myocardiasl disease, some ~forns of pericaprditis, and
empfiysema. Of the local causes , thrombosis or compression of the vein by
tumors or fibrous adhesions are to0 te r membered. If of comparatively sho
duration, the kidney is too large, dark red, the capsule strips eesily,
and the stellate veins are very prominent. On section the or=zsn drips
blood, the cortex msy be 4o broad, but the medulle is eshecially dark
perhaps almost blue, especially at the bottom of the pyramids. If long
continued, ecyanotic induration occurs, t-he kidney is then somewhat smalle:
derk red, capsule adherent in places, snd the organ is guite hard, fThe
cut section shows the medulla dar) red, with a decidedly paler cortex.

The veins show as large dark red lines. This condition mey paszs into def
inite chronic interstitial nephritis, 2 conditon which it closely recem-
bles. In the egrliesr stages the urine is usually ess in amount, dar-
ker in ecolor, with a higher spe¢ific gravity, perheps a little &albumen,

e few casts, and mey be & few r,b,c. _ oA

4, hemorrh&ges:--Functate hemorrhages are f'ound shea Severe hypere

mias and the sccalled hemorrhagic nephritis. ‘Larser or massive hemorrhage
may occur in the kidney of the nevborn in difficult labor, but they

most often result from definit. tresumatisms, as a fall on the side, a
- 8tab wound, puncture by a rib, etc.. The blood may escape into the peri-
renel tissues, giving rise to & hematoma, or ihto the urinary passages,
causing hematuria. In the smaller hemorrhages the blood may escape into
the rencl tubules and appear in the urine or it may remain in the

g
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interstiti:l tissues and later be broken down and carried gwsy

5. .dema:-- this results from the obstruction of the venous flow.
The kidney is larze, soft, and juicy end nlcroscorlcally, the lymph sne-
ces between the tubules are cuite large.

¢. Thrombosis:-~ It is rare aad occurs in the larger renal ves-
sels. If a vess el of much size is involved there will te & hyperenia
or congestion or hemorrhaze cr edens and finelly eemes, if the nutrition
is cut off, verious de:enerations ensue, . i

Lecture Z, 10,8/ 08,

7. imbolism:~- It is fairly frecuent in the branches of the rensal
artery. The emboli usually teing flakes of fibrin which have formed on
the roughened heart velves or on'athromatous patches in the aorta. The
cowdltlon is esnecially frecuent in vegetative or ulceratiive endocarditis
An infearect is the usual result and this infarct is most oten esnemic, orwhi
It has the usual typicel arne:srance of s vhite infarct, teing cone shaped,
based turned toward the capsule, bulging outward, of e dull yellowish
appearance, Tirm and dry, with a per1p1era1 hjheranlc zone., If tacteria
are carried in, as scmetimes in endocarditis,® this infarct may bresk down
into & pus aav1tj. If there sre numberg of %hebe healed infarects, so es
to pucker the kldﬂey much, we speak of it: as~an embollﬂ contracted kidney
IV, Ztrophy of the ! 1dney.‘

£side from the congenital hJPODla*lc previously mentioned, the
usual cause of atrophy of the kidney is erterio- snler031s, eﬂhecially
that accompanying old age. This senile atrophy, es it is called, ClOuQIJ
resembles chronic 1nterstLtic1 nephritis and will be rentioned agein in
the discussion of that condltlon,

N ivPertrOph :

this is usually compensatory, one Fidney edlarging to take o the
funetion of. its mate, this function he ving been destroyed b disease or
lacking through COHTeﬂltul absence, hypoplas*a, or surgicel rcmoval
In any case, the younge? 'the patlent the better sble is the kidney to hy-
pertrophy to such & dfvrce as to perform the function of both n such
real or true hypertronhy both cortex end medulla are enlarced, If the
hypertronhy has occured during the zrowth of the individual there ig a
numerical increase in the elementS' leter the increase in size is due to
en increase in size of the glomeruli end other parts of the urinary tu-
bule, these sometimes being even twice as larse as normal.

Pséudo or false xypertrophy, - This may occur im such conditions
as aiahetes mellitus or 1n01n1tus, sometimes in beer drinkers, but here
the increase in siZzs is due rather to definite pathological 1@51ons.
Sometimes a localiged hypertrophy takes nlace in the kldney which has been
diseased in some way, especially in chronic interstitial nephr1t1u. l
Vl. Infiltrations. ‘

1. Fatty:-- 2 reszl infiltration or invasion of fat into the renal
tissue 1s rare, and indeed some clsim that it never tzkes place, however,
in some conditions as in beer drinker's %idney or in chronic 1nterqt1tlal
nephritis, sometimes in general okesity, thero 1s a marked excess of
pepipelvic fat. This is of its self unimportant but it must be teken into
consideration when judging the smount of real renal tiscues.

2. Calcareous:-- This deposit of lime sd3lts is found first, in
the kidneys of old people and .others. suffering from & destruction and
absorpntion of bone, a form of so-called metastatlc celeification., Second,
in the necrotic epithelial cells in cert:in poisons a=s tismuth, phos-
phiorus; .and L=C1%; thivd, in certaln chronie 1nterbt1t1a1 ”lnCﬂlefS-
In the latter case the lime selts are deposited in the dense fitrous
areas, also, about or within the fitrosed glomerules. In any case the
deposits nay Le too small to bLe seen with the naked eye ot they msy appear
es fine white or grayish white lines, usually in the cortex, tut in
certain rercs cases the apices of the prranids may be crusted over with
& deposit of calcium salts IThey can be recoznized microscopically by
tire Geep blus staip with kematOYJIOﬂ and their irregular outline, also,
if they be ccmposed of. caslcium carbonate, as an acld causes them to give
of CCZ.0 Thelr cheif importance probebly lies in the fact that they may
fine their way into the urinary tubules or nelvis 1o be the nucleus cof
& rensl calgulus, .

2 Uratlc.-- Stuch denoszts of urates are usuaily sodium or potas-

siun salis and they ocour in gout and the socalled uric acid diatheses.
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these deposits show as yellowish white lines, usually in the cortex, at
times in the pyramids. These amy collect in large enough masses to form
11ttle concretions in the kidney substandée. The so-called uric acid intapet:
are an almost consiant feature in the kidneys of the new born and of 1infant
They may last up to the age of two maonths, but most freguently disappear
sefore this. They show up as glistening golden, or yellowish red lines
converging toward the apex of the pyramid. The urine is turbid and glist-
ening. MHicroscopically, these urates and wric acld are %o be seen 10 be
dieposited in the collecting tubules. ‘The cause of this deposition is not
wnown. At one time it was thought that fthey occur only in the kidneys
of those infants who have bresthed and thus it was believed sn evidence
~f the fact that the child was born alive , taken on thus a medico-legal
:nterest, however, they have been found in the kidneys of still born in-
sants and thus their medico-legal importance is not so great. If they dc
not disappearprobably thelr presence may cause an irritation or possibily
a blocking up of the tubules.

4. G¥ycogenic: _ This occurs particularly in diabetes mellitus,
cor some reason involving especially the epithelia of Henlie's locop. The
sells are too large and are filled with a somewaht glistening, homogeneous
waterial, the deposits of which do not tend to run together, nor 1o destroy
:he nucleus. The nucleus is frecuently too large and vesicular. In ordi-
nary preparations the g¥ycogen is dissolved out, leaving the cytoplasn
vaculoated. The best stain is a frozen section of unfixed, (fresh) tissue,
5y dugol's solution in thick gum arabic, which gives a brownish red color.
VI1l. Degenherations.

1. Cloudy Swelling or Parenchymatous Vlegeneration: _ This is one
sf the most common affections of the kidney since it accompanies practi-
-ally all of the inflammaticns but it may be met apart from the infliam-
-ations, although the line of demarcation is by no means sharp. The causes
sre to be found in toxins or other psisons. The toxins :are especlally
‘hose of infectious fevers, &s diphtheria, scerlet fever, cholera, yel-
~ow fever, typhoid fever, etc. Certain chemical poisons may cause it as,
wrsenic, P. kgCl2, and the mineral acids. .

Grossly, the kidney is somewhat emlarged, the capsule is tense, and
'n section the cut surfaces bulge, forming eonvex surfaces which can no
~onger be approximated. The cortesx is too wide and of a grayish turbid
.ppearance, as though it had been scalded. The cortical markings are some
shat obscured. ; :

Mirutely, the change 1s seen to affeect first and prinecipally, the
-pithelia of the convoluted tubules although those of other parts may also
e involved. These cells are swollen, not imfreguently occiuding the lumen;
“he cytoplasm is very granular, and the nueieus may ne obscured, the outer
-dges of the icells may be frayed, the celis even desouammating. The nu-
lei are somewhat too large and too pale or as suggested before, absent,
‘his last feature is nct so marked in cloudy swelling as in. fatty degener-
stion. Unless the nucleus is completely destroyed, complete Trecovery of
“he cell is possible. This condition not infrecuently passes into fatty
iegeneration or is associated with it.

2. Fatty Degeneration:-- &£ all the causes given for cloudy
swelling may opsrate to give rise to faity degeneration, excepti that here
shey are probably more severe. Do not forget the inhalation of CEC13 as
3 possible cause, also ether, but not to such a marked extent. This ex-
nlains the albuminuria sometimes met afte anaestheslia.:

The appearance of the kidney varies with the degree of fatty change;
it 18 too large, capsule tense, the cut surface is bulged, the knife has a
sreasy feel, and scraping the surface with the knife may bring away little
‘at globules, the cortex is too wide, the color varies from & grayish yel-
iow to a deep yeillow (butter yellow), the cortical striations a«re lost
and in severe cases the cortex gives & distinguished from the medulie
7ith difficuicy. The tissue becomes guite friabtle.

jeroscopically:-- Here again we find the conveluted tubules first
nd chiefly affevted. In side the cytoplasm of the swollen cell are nu-
ierous globules of fat not tending to fuge and best shown by stain ing with
semie acid. The nucleus disappears, much fraying and desguammation is
+een, so0 that the lumen may be filled-up with a fatty detritis which
sometimes fuses into a fatyy cast. The individuali cells, fattily degen-
srated, cannot recover, and if replacad at sll this must be done with new
spithelia. In many cases it 1s practicelly impossiblé ‘to distinguish
aressly between cloudy swelling and fatty degeneration, or even microscop-
‘eally uwn4il the fifferential stain-of osmic acid is used.
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All gradations up to definite inflammations are to be found. Indeed the
best example of fatty degegeration of the kidney is found in chronic
nephritis. ExXcesses of bllod, either arteriasl or venous, will serve to
obscure the pidture and confuse one in the disgnosis.

3. Amyloid Degeneration of the Kidney:-- This accompany similar
changes in other organs as in the liver and spleen in cases of chronic
long standing suppuration, particularry tuberculogis of the bones, or of
the 1ungs and sometimes in syphilis. Certain degenerations of it are not
unusual in emuﬁyoema, bronchiectasis, pyonephrosis, etc. LEere again we
meet with all stages, however, a typical amyloid kidney is very much enla.
ged, is quite pale, firm, indented from the pressuse. On seg¢fion, if
the degenertain is very marked, the surface has a semitranslucent, pale,
grayish, somewhat bacon appearance.

Microscopically, one finds that the earliest changes has taken
place in the arterioles of the glomeruli tufts, at first converting these
vessels into a clear homogeneous material taking the mahogeny stain with
iodine, or the rose color with gentian vidlet. Later the glomerulus is
converted into a solid lobulated mass. Patches now begin to appear in
other vessels, then in the walls of the tubules; deﬂenertlons of the epi-
thelia are to be expected and in many of the tuhules homogeneous waxy
like casts show. Sometimes much milder degrees occur, as 1nclronlc inter
stitial change, and these will be found énly‘upon special search or by
accident. In a tyylGaL amyloid kidney the urirsry changes are somewhat
constant, There is much albumen, probably from .6 to .Sﬁ, decreased amour
of urine, high specifiic gravity, decrease in the daily urea and various
urinary casts , some of the waxy ones taking the mahogony coler with iodi:
these are the amyloid casts. uwhere the amyloid change accompanies cases
of chronic interstitial nephritis the urinary changes will be some what
different., uith a chronic.parenchymatous nephritis we find 2 merked in-
crease in the amount of albumen with a déminished amount of urine and
probably also a decreased specific gravity. If there be marked intersti.
tial change in connection one will find an increased amount of urine with
a8 low specific gravity but much albumen,

Lecture 4. - do/4i07'an,
VII.I. Inflammations.
2. Acute Nephritis:-- H:zere we place al¢ the inflammations of the

kidney which are essentially acute in their process, leaving all those
which rppresent anr acute flaming up, recwud'“cence, or exacerbation of
& chronic process. ue attempt, also, to exclude those not always satisf;
the simple degenerations as rloudy swelling, fatty and amyloid degeneratic

la. Acute Parenchymatous nephrltls.-~ Ey this we mean an
acute inflammation affedting chierly and esgsentially the epilthelial
elements. Synonyms:~- Acute tubular nephritis, desquammative nephritis,

degenerative nephr1t1¢, catarhhal or croupous nephritis, and acuvte Bright"
disease.

Etiology:-- Prominent in the cause of this disease are the infect:
dieases, péisons,anenia jeuvndice, and pregnancy. This is the most typler
form of the kidney of pregamancy. The toxins of the infections are prob-
able the most potent causes. The resulting infection may be slight or
severe., In many caseses it will be‘practically impossible to grossly
differentiate this from cloudy sweliling or even fatty degener ation.

: Gross Appearance:-- The klcney ig usuall ¥y larger, paler, oapsule
tense and thln, and stripping easily. The organ cuts easily, the cut
face Trom palie to gray or graylsh ye}1ow in color, tulging or beczomlnfr
convex Trom the reiease of tension, usually juicy, surface turbid, almost
as though as scalded. The coriex is somewhat w;dened, marked with red
striae, the glomerules perhaps seen as small red dots, the tissue is too
friable and the pyramids darker than the corgex: :

Microscopically:-- Although there may te some granular albumous
deposit vs exudate within the cepstle of Bowman, many of the glomerules m
be unchanged, except perhaps for excess of blood. The Chief change then
is in the epithelia of the convoluted tubule s. These are large, swollen
quite granular, often dropsical, perhaps fatty, fused, and the free edges
are frayed. The nuclei are too few in number, with an occasional mytotic
figure, (evidence of repair). The lumina are closed by the swelling of
the cells or by granular debris. There is an occasional tube cast.

The arterioles and capillaries may be filled with klood, but this is not
constant. There is occasionally a number of leucocytes in the interstiti:
tissue, but this is by no means marked.

o
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Effects:-- The changes in the urine naturally very with the sever-
ity. The amount for 24 hrs is less, perhaps only £/7 as much; Specific
gravity is high, from 1020-10853 glbumen present in distince emounts; in
the sediment one finds some renal casts, usually braod hysline, and the
pale granular; some of these may heve rensl cells adherent: also there may
be sone free renal cells. ;

3 og. scute Interstitisl Nenmhritis:-- Eere we include those aocut
cases vhere the interstitisl tissue is primarily and chiefly involved.

1t. Simple Acute:-- Definition. This is en acute in-
flammation of the kidney, involving both parenchyma and stroma without
suppuration, _SYNCAYS: Called slso ecute diffuse nephritis, acute glo-
merulo-nephritis, acute interstiticl non-suppurative nephritis.

itiology:-- This is the most frequent form of acute nephritis and
may arise under many conditions, oS in the acute infectious diceases, €8-
pecially scarlet fever, diphtheria, ulcerative endocarditis, smell pox,
yellow fever, cholera, typhoid, erysipeles, pneumonia, measles, and acute
erticulsr rheumatism. Kere the iritant action is from the toxins of the
diseese snd the eicretion of the bacterie themselves. The blood sunply
to the tubules for the most rert passes first throusch the glemerulus, where
. there is sbstracted from the klood water end inorganic salts. This con-
centrates the toxins in the hlood so that their action upcn the tubular
epithelia, while this epithelia in attempting to seratate the urea and
uric acid, is more severe., Also any of the toxins which have passed into
the glomcrula space pass on along the tubule coming thus in contact first
wit: the epithelia of the convoluted tubule, where & certain smount of it
may be &bsorbed and give rise to trouble. Uertein poisons seem to have
a selective action, as some affect mostly the epithelia of the glomerules,
giving risec to glomerulo-nephritis; while other toxins affect chiefly the
epltheliae of the convoluted tubules. &nmong the poisons which are important
in csusinz this form of nephritis are =Hg(l2, phenol, turpentine, can-
tharideue, &£s, ether, ChCl3, etc.. Any substances producing nethemaglobin
aemia, as the chlorates, are important also. Simple exposure to cold,
clinically hes been knowvn to produce this form of nephritis but how, we do
not know. :

" Gross Appearance:-- This veries with the duration and intensity,
also with the amount of blood conteined. The kidneys are usually emlarged,
frequently much so, white,to grayish white in color or sreyish red, or
perheps oven deep red depending upon the amount of blood, or it may be
mottled gray and r d. The gepsule is tense, thin, end strips eesily but
usually it carries ‘~way little tags of renel tissue, The stellate veins art
prominent, but the surface is smooth except where torn. The organ cuts
easily and the surface bulges, beconing convex, The cortex is too wide,
dull grayish pink or grayish yellow, its striations indistinct, and the
glomerules show as rod dots. 'tThe zone of srched vessels between the pyra-
mids end cortex is red. The pyramids are usually much too dark, the tissue
quite frisble, and, if more advanced, aress of distincs yellow fatty change
are found in the dortex. : :

#icroscopically:-~ The change affects the glomerules, tubules, and
the stroma. :

Glomerules:--The change may be slight or very marked, (glomer-
ulo-nephritis). The endothelia of the glomerule tufis may be so prolif-
erated as to fill the capillaries with large cells, which fuse into & mass
becoming fatty. Then again, the epithelia may proliferate and desquanmete
to lie free in the space together with & few leugocytes or r,b,c. In
very severe. cases this exudsate into the Space may be fibrinous of hemor-
rhagic. The Tubules:-- The changes here are chiefly degeneratike, as ¢
cloudy swelling, fatty degeneration, dropsy, end necrosis. In the necrosis
the karvolisis and kariorexis sre mors COmMMON. OGranular debris, tube cast
despusmmated cells, hyaline material, and r,b,c, arc also found in the tu-
bules. i1ho collecting tubules mey show extensive desguammation.

Interstitial chenges:- These vary in degree and are most marked in
scarlet fever end diphtheria, The stroma is edematous and loose, so that th
glomerules and tubules seem to be wide apart. The infiltration of the leuc
¢ytes seems to te a constant feature, most frewuently confined to the corte
<nd ™MoSt prominent about the glomerulus and the vessels, ‘hile the leucos
are usually small leucocos, the polys may eppear in congiderable numbers.
Qecasionally one may see a distinct proliferation of the filrrous tissue,
but in these acute cases this is not usually marked. Plasma ceells may be
seen in numbers. In pll of these cases the vessels are full of blood, at

*
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times the glomerula tuft being stuffed tight., Some interstitial remorrhnage.
are not unusual. Indeed these may be numerous and so prominent feature as
to make the kidney distinec tly red. when examined microscopically this
nay have fused into blood hyalin. ¥Vhen the hemorrhages are prominent
or intense we speak of the condition as an acute hemorrhagic nephritis.
Effectsi-- The amount of urine is distinetly decreased, at times

waech less than half; has a high specific gravity, perhaps 1025;: there is
such albumen, & distinct number of tube casts, hyaline, pale granular,
some repithelial casts, free renal cells, frequently some r,b,cC,, and the
tatel urea distinctly decreased, usuelly the percentage also but not
necessarily.

Lecture 5 10/16/'08.

oh, Acute Interstitial suppurative nephritis.

This is practically alweys secondary in origin, though it is true
some csses seem to be primary. The kidney appearing to be the sigi:it of
lowered resistance toward organisms circulsting in the blcod, however,
even here 1t is probable that some 1ocalized area has been overlooked.
Leaving out the very rare cases where a penetrating wound has gaused the
suppuration of a kidney therc are two general groups of infection:- (@)
through the blood, causing the hematogenic form; (v) through the urine,
causing the urogenic form.

(a) Hematogenic form:-- hiere the infection, as the name signifies,
hes been brought bg the blood and the condition has been found in pyemisa,
ulcerative endicsrditis, osto-myelitis, purulent thrombi of veins and
arteries, and some times with locslized sbscesses. The bacteria usually
responsible are the pus organisms, the pneumococcus, B typhosis, and in
mertain other rare cases the actinomycosis. :

Gross Appearance:-- Both kidneys are ususl y affected, are large,
soft snd underneath the capsule are to ve seen yellowish white areas of
verious sizes. These are surrounded by hemorrhagic zones or distince hem
orrhages. On ssction the cortical markings are lost, cortex increased in
width, end both it and the medulla show the yellow areas of suppuration.
ihese ebscesses vary from minute up to Xamgx 1 1/2 cms, rarely larger.

#ieroscopically:-- The abscess areas are made up - of great numbers
of polys which have filled the interstitial tissues and broken into the
lumina of the tubules. Sometimes the remnants of a destroyed glomerulus
markes the center of en area, Groups of bacteria may be made out by Drope
staining. The kidney tissue in the area gs¥es is of course,- dastroyed,
end the epithelis of the other parts show various degenerations. The ves=-
sels arc full of blood and hemorrhages in end about the abscess areas
are fregquent. =
Li}%ﬁ&%y(b). Urogenic suppurative nephritis:-- Suppuration of any part of
the lower urinary tract may ex tent up to and involve the kidney. The
principle causes, therefore, are pyelitis, ureteritis, and cystitis, the
latter by fer the most frequent starting point. Usually only one kidney
js affected, particularly if the jrritant mischief has been a pyelitis,
as from a stone, but when the inflemmation is ascending from the bladder
it may be bilateral, although not necessarily so. The kidney mischief
begins in the apices of the pyramids and extends along the straight col-
lecting tubule until it reaches the cortex, which in this form is less
affected then the medulle. The kidney becomes enlarged, red, hyperemic
and soft. The abscessee may be small but they usuallu coalesee and form
larger collections, when we have the typical surgical kidney. At first
the pus shows as yellow radiating lines in the pyramids, then the apices
sre destroyed and finally in ext reme cases almost the whole of the kidney
may be destraped, converting it into one large pus sac = pyo-nephrosis.
These pus cavities may rupture jnto any of the adkacent structures. A
general infection possibly with pyemia may arise. The & Coll is the most
usual organism isolated in these cases and the protius wvulgaris the ne Xt
most frequent. The B Coli is said to occur when the urine is acid and thc
protius vuigaris with ammonical decomposition,

Microscopically:~——~ The collecting tubules early are filled with
leucos, cellular debris and bacterisa, %hen the destruction is greater
there is much necrosis about the pus collection,The rest of the kidney
shows more or less severe acute inflammation, but where the process is slc
in developing a good fibrous capsule may wall off the pus.

Effects:=- In the pyemic, (hematogenic) form the urine will show
only the changes indicated before with acute nephritis. Tut with the uro-
genic form we have the urine so loaded with pus cells as to sometimes
make it look like pus. : -
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In these cases the pus cells will probably obscure any renal cells or
renal casts. Sometimes in the sediment one may make out transitional epi-
thelia (5ziled cells), which probebly come from the ureter or the pelvis
of the kidney. =

%, Cnronic Nephritis:-- The principle characteristics of chronic
nephritis are the produoctive inflsmmations in the intertubular or inter-
stitinl connsctive tissues, Along with this in all forms there are cheange.
in the epithslia. At times this latter is so marked that we speak of it

£}

as & chroalc parvenchymaitous nephritis.

Ha. Chronic Parenchymatous Hephritis:-- Here we place ali
the forms of chronic mephrivis in waich the epithelial involwement seems
to be the prominent changes= we recognizg LWe forms one without induration
or contraction, the large white kidney: the other with induration cr con-
traction, Smaki wllte kidney. Dear in mind that alx foims of chronic par-

enchy .matous nephritis are also called diffu

e nephritis end from EX=zAd
etter name.,

3

fus
poikmEs cevitain stand points. the latter is a b
; 7 v'e shall discuss the etio logy of #ll the forms oc

chronic parenchylstous nsphritis together, As ihe small white kidney 1is

probably only an advanced stage of the large c¢na , being more fabrosed and

secondarily cted-, Tnis affection may follow the agute ‘diffuse ne-
3 malaria, erysipelas, exposure ta cold, etc,.

sgin insifucusly and seem to be chronic from the

L:

=

e ‘<
i
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Lowever. mosh 5
very stav S continued slininstion of small
numbars o 5 only in the acute infection
but at other times T s imporbtant.  Thai 18 Lo say it is not unreascnabl
to supoose s of becteria enter the blood from time to
tinme througn outh, shout the iesth, tonsils, pharyn¥, al=
imentary musosa, and WUl the genitc-urinary tract. T™ese must be
gotten 116 € : Caven AT Geatroyad by the lsucocytes or dther pro
tective forou! sody ihe resulting producis, if not neutralized,
fregusutly LOX 8% climinated. Upon the kidney Pfalls much of this

+ couse of our chronic inflammation. Then in

work and th
additicn o imination of metabollc polsons produced in thc
intesiinel tract snd elsewhere 1is thrown upon %he kidney. This muay hav
an important besring.mpmm Chronic parenchymatons nephtitis occur gag dn
men esnescially between ages of 20 and 40, but it may be found in Womern anc
children. o : L - ;

1b. Chronic Parenchydatous neph?ﬁtis without induration.
large white kidney:-- The organ is insreased in size, sometimos twice the
nomial, the color is waltish yellow, vellow or red, depending upon the-
emount of hlood nresent and the degree of £atty change. The organ 1s
fiacid simont doughy.® The capsuie 1s Lense, as g 1ale slightly too thic
and fo . most part it strips easily but teals out. little plugs of
cevia,  The siripped surface is smooth, enecept for ths torn places.
The surface is red, yellow, or freguentiy fotsisd red.and yeilow. The
“nte Teins are prominent. The orgen ocuts Wit gome, increassd re-
sistanca, slithengh nod much., The cortex 1s ma 3 ; ‘n width

&1y inoreas

D
o

5

2 M-

X
3

perhaps twice T I 2L, has a yaliow oy solor, The mednlilary
rays havs a g% cant eoler contrasiing with the ysliow of the res
of tha norl B ruis the pryamics 0 han the coviex,
% 5638 they oo may bdes spmsPace has a
he ‘kinfe endrlittie ne scraped off.
¢ aliy:-- The chengss ‘lomesrulus, tubul
% 1 +issue. The Drix de generation
el i sompanied by relati b lcod we get
the yellow 2vior. :

Gioueruls change:~—~ Thass are consiantly nragent and are both prc
1iferative and degenerative. Ths dogsneraticon nay L2 both rfatty and hyall
affoctine tha spitheiia snd also the endothelia. Tite way lead $0 ale
most compicts destruciion of the glomsrulus, At the same Lims there may
occur a proli foration of the gpithell heip desguaumsation so thet

R

o ; skin with their 2
‘the capsular spacs may seem to be filled with cells, zometimes arranged
in a semilunar shape about the turlis, Along with these epithella ale leu
eytes, grenular material, and probably r,b,c,. In some or tie glomerules
there occurs an adhesive glomerulitis, SO that the glomerule may be COm=
pletely fibrosed. :

fubular Changes:~- Theis most prominent chan§e here is the fatty
degenerstion in the epithelia of the convoluted tubules. :

e
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In advanced cases the epithelia of the straight tubules may be involved,
The cells amy be large but more frequently are eroded, the lumina msay be
idilated, filled with granular material, fatty anf hyaline deposit s and
tube casts. ‘Where this dilitation of the tubules is very ,arked the epi-
thelia may be flattened. If Lemorrhages accompanies the process the r,b,c.
may sppear in the tubule, altered blcod pigment shows in the erithelia
and &lso in the stroma.

Interstitial changes:-- There is an edema and round cell infiltra-
tion of the stroma, some newly formed fibrous tidsue appears as the result
of cellular prolisration sbout the glomerules snd tufts. Foe some reezon
the newly formed tissue remains loose, Fat drpplets and pigment granules
may be demonstrated in the stroma. At times even in the large whote kidne:
the fibrous changes may be much more marked srnd thc plonerulus begins to be
obliterated by tie flbrous changes. lowever, they clove description is-

hat of a typical large white kidney snd every gradation between this snd
the next form is to met. '

2¢. Chronic Parenchynatous Nephritis with Induration:-—-
1t is also called small white kidney, secondarily contracted bidney end
secondary chronic interstitial mephritis. In these cases, in all prob-
ebility, the lerge white kidney has prececded and this one merely results
where the fibrous proliferation has been more marked and it has now contrac
However, nunbers of cases with the large white kidney do not live long
enocugh for this contraction to occur,

Gross Appesarance:-- Typicslly, the orgen is less than normsl in
isze, is white or yellowish vwhite, perhaps mottled red and yeelow. The
capsule is distinetly thickened and when stripped away tears up distinet
plugs of renal tissue, leaving s roughened finely granular surface and
subcapsular renal cysts are frequently seen. fThe orgen cuts wiht increasecd
resistance, the cut surfaece is mottled whitish yellow and red, It is dis-
tinctly too tough. The cortex varys in width, in places being normal in
width or even too wide and in others much too narrow.

Microscopically:~- There is a distinct inerease in the amount of
interstitial tissue, this being of the adult type but showing many round
cells and fibroblasts. The chief change, however, is in the cortex. The
glomerules being affected the most. There is a hyaline degeneration of

the capilleries, many of the glomeruli susgounded by &hickened capsules of

Bownan, from which the fibrous tissue may penetrate into the interior,
giving rise to an adhesive glomerulitis ¢ompletely obliterating many of
the glomerules, The glomerules which do escape may become lerger, this
is the kind of a compensatory hypertrophy. The epitehlia of the tubules
degenerate, many of the tubules being entirely destroyed by pressure of the
fibrous tissue, others may dilate into eysts, heving been closed below by
the contraction of the fibrpus tissue. TYube casts are frequent,

. Lecture 6 - 10/19/'08.

Effectst~—~ :

The urinary effects arc not constant. As a @ule, however, in the
large white kidney the amount of wurins for the 24 hcurs is less, has s
higher specific gravity, the percentaze of urea is deccrsesed and the amount
in 24 hours mueh so; slbumen is present in relatively large amounts and
microsgcopically, we find casts of all deseriptions, hyeline, psale and
dark granular, epithelial and fatty casts. Most of these casts are broad.
Frees renal cells will probably he found also compound grenule cells ( full
of fat globules). As this condition passes into the small white kidney
(secondarily contracted), the urine approaches thet which will be described
for chronic interstitial nephritis although the amount of albumen present
is likely to be greater, there is a greater variety of casts.

2a, Chronic Interstitial Nephritis.

Definition:-~ This is e chronic inflammation of the kidney, in-
siduous in its beginning end characterized anatomically by a great increse
in the interstitial fibrous tisdsue,

Synonyms:-- It is alse called primary chroniec interstitial nephri-
tis, primarily contracted kidney, gouty kidney, granular Xkidney, and red
2renular kidney. :

Etiology:-- briefly told the important conditions causing chronic
interstitial nephritis are géut and uric acld diatheses, alcohol syphilisg,
certain of the chronic poisonings as with lead, perhaps mental strain com-
bined with sedentary life. In &1l probability heredity is a factor of con-
siderable importance. This condition is most common in men at middle age
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‘%ﬂ+beyond but sometimes 1t may occur ¢ven tn ehildren. It is of insid~-
2u5 beginning and &f long duration. Tt seems that any cause producing
~teprio-selerosis may bring about shronic interstitisl nephritis. & Cere
%ﬁn degree, which nay be though of as the least approaching chronic in-
fretitial nephritis, is almost constmnt in very old people., OSenile atro-
ny og the kidney is of this type.
Aabeid Gross Appesrance:-- The ridneys are much too small, in gXtrenc

cs cne third the normal size:s they are r.d in color, cansule 1s quite
ex acherent to the verirenal (pararenal) fat and slso to the kidney
sogue, sc mueh so to the latter that it strips with difficulty tearing
he tissue and leaving lLehind & rough red granular surface. Subcspsular
rinary cysts of varying sizes are almost constent. The kidney cuts with
aercasocd resistance, ihe knife may perheps even eresk. ‘The cortex is
oo thin, in places the base of the pyramids reaching allnost to the capsule.
ne dietinction between the cortey snd the medulla is nor kept because of
he bands of fitbrous tigsue which run from the one tc the other. 'The peri-
-glvic fat is increased in smount, the pelvis may be 100 large, end the
ut vessels stand wide open.
_bmxa{_%icroscdpically:«— he intertubular fibrous tissue throughout 1is
rpoatly increased, showing as adult connective tissue wita or with out the
ibunger cells, the vessel walls are much thickened with fobrous tissue.
‘he capsules of Bowman are nuclh: too thick, many of the glomerules converted
nto comnletely fibrosed areas, showinz as homogeneous or finely granuler
~yelin 1like balls or rounded sreas. There may be som larze hypertrophid
-lomerules; the glomerules appearing closer togethet than they should.
he tubules which arise in the obliterstsd glomerulcs arec afirophic,y being
mall ecollapsed, with low celils snd darker nuclei. _Cther tubulcs may be
ilated into cysts and while most of thess are urinary cysts, some Gl titem
ay be Tilled with a colloid 1like materisl of uncertain origin. The amount
£ degeneration in the more normal tubules will vary considerably. .here
he s-tories are especially affedted and the increase of fibrous tissue
‘cems to start from around fhe vessels wo have the arterio-sclerotis type,
nd this is the form usually found in senile strophy of the kidney.

Chenges klsewhere in the LBody:-- Femenmber the hypertrophy of the
‘eft ventricle which mey be excessive: the retinal chenges as sclerosis
+f the vessels and hemorrhages: and the well marked general arterio-scle—
~08is.

: Effects:-=~ The daily output of urine is very much increased, even
-0 as much as 6 liters. It has a very low specific gravity, 1010 pr lower;
‘he daily amount and percentage of urea is @ecreased; there is very 1itEle
1bumen often none, .and microscopically one finds only e few urinary
~asts, usually narrow, hyaline or pale granulsr. = _

fcute Exacerbastion of Chronic Tnterstiti 1 bephritissd-- ot infre-

uently through exposure to cold, alcoholic €:=CEES, during acute infections
Sven mil@é forms, there is superadded to a case of chronic interstitial nephr
tis an acute Process. Lere the eppearance of the kidney, the symptons of
che patinent and the urinary findings will he altered, sometimes so much SO
:hat the original chroniec charscter may be overlokked., ‘ine urine decrecases .
‘n amount, sm»ecific grevity lncreases, alburen is profuse, broed casts
rske their appearance and parhaDs SOmo r,b,c,. At the autorsy one finds
~he changes mentiocned for chronic interstitial nephritis with the exception
“hat the kidney will be mottled, pale r d or yellow, there is a naried
sxeess of blood and microscopically, we have the picture of an acute ¥epil=
~itis in addition to the sclerctic changes mentioned before.
A 4. Uremia:-—- Definition:-- This 18 a toxemia developing the course
f a nephritis or with suppression of the usrine or anuria from eny cause.
5 Symptons:~-= Of the cerebral symptens we have headsache, convulsions,
.oms, local palsies, dyspnoea, scute mania, and delfisional insanity. Ghe
~astro-intestinal symptons:i-- +e have nauses and vomiting, sometines diopr-
hes. A rise in the temperature is not a constant feature, as tae temper-
ture 1may be even subnormal but in some Cases there may be a marked rise,
‘05 F. In the case of suppression the breath mey have a urinous odor. iot
‘nfrequently the case 1s carried by a socalled terminal infecticn as acute
seritonitis, pericarditis, pleurisyl endocarditis, meningitis, etc. The
~gult here probably being a lowering of thc patient's resistance to the
sausative orgenisms, permitting their more ready entrance into the blood
and feilure to destroy them after thay have thus entered.
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As to the real cause of the uremia we eare still in doubt. Indeed differ
cases present such totally dissimilar clinic al pictures as to lesd one
easily to suppcse that more than one substance is to blame. Most af  th
substaences normally exc reted through the kidney and found in the urine
are of slight toxicity, such as-urea, uric acid, purin bases, creatinin,
Therefore it is probable that the responsible toxins or pcisons, are not
normal excretory substances but abtnormal substances, perhaps some of the
antecedents of some of these subst snces and among these prprominently to
te thought of are the amido acids and ammonium carbammate. .nat this is
not the only one is evidenced by the faect that other substsnces abnorma.
are present also. e can not lay the blame to the inorganic salts, for
the resan that these have been fcund experimentally in that the freezing
point of the urine is a great deal too much depressed to be due to the p
ence of inorganic salts, pointing to an increase in the inorganic substa:
in the urine even thdéugh these have not been deflinitely isolated and
identified. ZAnother factor to be lept in mind as & cause of urema is the
possible existence of an internal secretion of the Kidney. It is very nc
sibtle that such an internal secretion is actually formed and tsken up in-
the blood in much the same wat that the other internal secretions are.
The exact action of this is not *nown. Indeed it has not been definitel;
proven but syill must be kept in mind. Another feactor in bringing about
the cercbrwl symptons is possibly the edema of the brain snd cord. That
such transudation of fluid does occur in other parts of the body during
~ephritic is well known and carefully held autopsies have revealed x%xal:
at least in numbers of cases, an edems of the brain and cord. The exact
value of this is still ip deubt, :
Lecture 7 10/23/'08.
IX. Specific Grenulomats or infections.
1. Tuberculosis, :
la, HMiliary:-- This form of tuberculosis of the kidney is
alweys hematcgenic, the tubercle bacilli having been brought 45 the kidn:
by the blood stream. It is most frequently & part of a general tbe and ¢
a rule involves both kidneys. Certain cases of apparentiy primary tbe ¢
the kidney are probably due to somiél raﬂal primarysource which has been
overlooked, such as a caseous abdominal node or a bronechial node. In suc
cases the bacteria have found the kineys a place of lcwered resistance ar
thus the disease has started here.

The lesions show as smelh grayish areas , varying somewhat in siz

ard considerable in numbers, and usually confined to the cortex.
. KMicroscopically:-- The usual histological structure of the tubhir
is seen with perhaps more leucocytes then usual about it. The surroundin
kidney structure shows hyperemia with degeneration of the tubal epithelis
: - 2a. Massive or Chronic Tuberculosis of the Kidney.
Etiology:-- Undoubtedly ouite anumer of thesc cases of chronic tt
of the kidney are primary 1f we accept that term to mean that there is no
well advenced or large size tubercles in the body. ©n :ae other hand man
of these cases of massive tbe of the kidney are accompanied by tbe ulcer-
ation of the pelvis, ureter, bladder, testicle, or seminal vessicles and
it may be impossible to say which is the primary lesion, especially since
én the lower urinary passages are involved both kidneys are not always
involved. Also even though both kidneys be involved at the time of
death it does not necészatily folow that the infeccion was primary in the
lower urinary passages, becamse the second kidney can tecome tuberculous
from the first one either through the circu lation or by first infecting
b.adder, from which it may ascend to the other kidney. This is the form
tbe kidney which is of surgical importance. Perhaps in most cases only
kidney is involved, but one must remember always thie possibility of the
other being likewise diseased, -

Morbid Anatomy:-- Thils chronic¢ tbec may show itself in one of two
general forms: (a) either as involving the kidney substance proper, or
(b) 85 a tuberculous ulcer:tion of the apices of the pyramids. The forne
the more frequnet and the more importesnt. Here the organ is much enlargec
but the shape is preserved. On handling it usually gives a fluctuating
sensation or a doughy feel. Externally, it may show nodules or lobulatior
over which the capsule is thickened and adherent. The part first involvec
is usually one pole, more freaunetly the lower. Cn section, one or more
large distinctly caseous areas may be found, separsted by trabecula of
more normal kidney tissue, which, however, microscopically is tuberculosis
Advanced cases will show an extension and fusion of these areas,
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so that the kidney may Le converted into a large secl with only a rim of
cortical substance. This sack is Filled with a thick dirty white or yel-
lowish white curdy pyoid meterisl . ‘The inner wall of such a ss~k may bte
smooth or somewhat irregular, from the persistane of parts of the former
trwbeculae, or they may be covered with a more adherent caseouvs naterial.
Along with this therc may be en extension in to the perinephric tissue,
causing a great increase in the surrounding fibrous tissue some parts of
which will nost surely siow tubercular invilvement.

siiecroscopically:-~- The usual changes met in a tuberculous cavity
are scen. ith reference to the form which shows an ulceration in the
pyramidal apices, this is probably arisen from an ascending infection and
the amount of caseation of kidney tissue prpper will vary according to the
stages of the process. : ‘

Effects:-- In fhe miliary form only evidences of a cloudy swellingz
or acute nephritis will te met in the urine. 1In the chronic form the urir
is practically always loaded with pus cells which may obscure all the
other elements. It is acid in reaction ufiless accompanied by cystitis wit
ammoniacal decomrcsition. E,b,ec,, either a few or many, are almost conste
features . In zadditien to this, a careful search will reveal the tubercl
t cilli. & characterisite of which in the urine 1s th at they tend to
form clumps as though it were & small pure colony of tubercle bacilli.

In the form which shows chieflay  as an ulceration of the apices bleeding
is a constent, early and important sympton.

2. oyphilis of the Fidaey.

tside from the fact that syphilts msy be a predisposing cause fo:
or furnish ideal conditions for the development of hephritis, eiter acute
or shronic , we may also find definite mummats, salthough they src rare.
They occur in congenital or acguired syph and in any part of the kidney.
Thir size varies from miliary up to 2 cms in dismeter. JSometimes, how-
ever, there occurs a wide spread gummatous cgange giving rise c a much
eplarged kidney. 7The gummata found here present the usual gross and micrc
scop ical appearances of such ledicons. In healing there is a distinct re-
tracticn of the cepsule producing & stellate sesr. ihen there are many
such healed gummata the Kidney may resemble very closely that described
as the cmbolic contrscted kidney. Fowever, sbsence of the fresh inferct c
of a source Bor the erboli together with evidence of syphilis in other pa:
of the body will serve to differentiste it.

¢ iy Tomore. :

= 1. Eenign:-- These are rare and usually unimportant whereas the
malignant tumors, especially if we include the hypernephroma, are fairly
freauent. '

Fibromata:~- ihile these are usually small and of no clinical i
import, certain cases have been described in which large fibromas nixed w:
s certain amount of smooth muscle have been found arising usually from th
capsule of the kidney. These are very ldle uterine fitroids both grossly
and minutely and like them are very liatle to degenerations, cyst formatic
snd celcification., 2t times smaller fibroids may be multiple, well encap
sulated, white, and glistening o n section,

Caverncus gnginoma:-- These may be founé as trighy r d patches
from minute in size up to thre or four c¢ms in diameter. Usuelly, they sar
juot under the capsule, more rarely just beneath the mucosa of the pelvis
where they may give rise to hemorrhage. In sll points they resemble thos
so freguently found in the liver. Cther rarer benign connective tissue
tumors such as lipona, myoma, chondroma, and osteoma are met,

Adenoma:c-- True adenoma of the kidney ere not frecunent. 1hey ar
usually small , rounded, white or yellowish, often multinle, and usually
definitly e:capsulated, ané practlcally elways in the cortem. .lcroscop-
jeally but not grossly, it is possible to distinguish too general tynes:
the tubular end the papillary. In the tubular _ form the microscopical
picture is that of a proliferation of fairly well formed tubules lined by
columnar epithelium. In the papillary from the tubules are much larger
and meny small clutted or branched processes of fibrous tissue vroject in-
them, covered over or surmounted by epithelia. At certein times the epi-
thelia is distinctly fatty, so much so that it ncy give a yellow color in
the gross. Tither from mey become cancerous by proliferwtion of the epitl
lia, a penetration beyond the basement membrene and an invasion into the
kxidney tissue., hLence its importance.
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2. Malignsnt Tumors,

la. Sarcomata.

Eticlogy:-- If patients of all ages are included the socalled
sercomna of the kidney is perhaps the most freguent tumor found in that orga
It is essentially a disease of child hood, although not unknown in sdults.
It is frequnetly congenital, having been found in the still born and in
those dying a few deys after birth. Eoth kidneys may be inve -4, sonme
avthors say in as much as 50% of the cases., Fhe females is the sex of pref.
erence. Trauma seems to be an sitological factor of importence, at least
in sterting the growth into vigorous activity.- They are rarely composed
of a single kind of cells and it would be more proper to class them as
mixed tumors; possible a better name being adeno-sarcoms. The exact
tissue from which they origi nate is uncertain but it is probable from s
some mispleced embryonic tissue, as portion sof the “olfian duct.

Gross iAppearance:-- Typically at first they are of slow growth, the:
from some reason, psgsiblt traume, they assume a repid growth, so much so
that in a few months time they may almost comnpletely fill the child!s albdo-
men., The kidney tissue i€ comrressed into & thin rim; the general shape
of the kidney is retained although it may be somewhat Robulated. On sectio
it ia gray or pink] rarely red. Lesénerative softenings, ocysts sand hem-
orrhages are frequnet. At times the tumor is made up of & number of dis-
tinct ncdules. A capsule is usually present although toward the surface
this may %e identical with the capsule of the kidney. The tumor is usually
sharply demarkated from the kidney substance.

#icroscopically:-- It is here that one begins to s:e the complex
nature of the growth, sections from different parts of the tumor frecuently
showing totslly different pictures. In one portion or part you may find
definite gland tubules similar to the collecting tubules of the kiney
lined by columnar or low columnar epithelium, yet practically always hav-
ing a definite basement membrane even though the cells may have so prolif-
crated as to fill the lumen. A penetr ation of these cells Leyond the
rasement membrane is quite rare and there is no periphersl growth of the
sells such as one finds in carcinoma. Thus this part 1s adenoma.

Lecture 3. 10/26/ 108,

«hen one comes to examine the stroma the sarcomatous nature is
1ace manifest. liere are the round or spindle cells with large prominent
iyperchromatic nuclei and a minimun of intracellular substance. Indeed
fhole sections may show only this appearance, so that 1f these narts alcne
7ere exenined one might say that he was dealing with ¢n unmixed sarcoma.

In additon to these may bte met definite musecle cells, both striated and
smecoth with all gredations between these. Isolated patches of hyaline car-
tilage are not rare.

Hetasteses of these Tumors:-- This as a rule, occurs late, the
.iver, lungs and abdominsl nodes being first involved. These secondary
umors show the same heterclogous nature as the primary enes,

Prognosis: This is always grave. The frequent involvement of both
‘idneysp the tender age of the patient and the metastases render surgical
nterference of doubtful utility.

2a. Carcinoma: =

Ihe occurence of carcinema arising in the kidney substance is rare.
‘hey may, however, start from the epitheliacf the pelvis and invclve the
~enal structure. WHore rarely we have an adenoma~carcinoma, whese tubules
"imulate those of the kidney. Such a carcinoma may grow to a very large
ize. There 1s a distinct tendency for these carcinomata to ulcerate into
he pelvis, from which condition tkere may arise serious hemorrhage. Secw~
ndary carcinoma in the kidneys are not umusuzl in genercl carcinoematosis.

3a. hypernephrrma:

The grosS and minute appearances of these tumors have already Leen
iven unger the discussion of tumors of the adrenals. It is sufficient
ere then to call to mind that the usual sites of these hypernephromata
re in the kidney and that they arise from early foetal inculsions of bits
f misplaced adrenals, which are usually just under the capsule where the
Ypernephromata most frequently arise. These tumors are usually marked off
rom the renal tissue by definite EBibrous wzlls, which, hewever, may rep-
esent condensed kidney structure.

3Cyats:

Dnlerte Pirst:-- The congenitsl cystic or poly c¥stic kidney is not in-
requntly met at postmortem or in onerations upon the ¥idney. The kidney
s found to assume ofle of two gemer appesrsnces:--(a} in the more frequent
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form the outline of the orgen, which may be muech enlarged, is frecuently
very nocdular; many rounded elevations occur undex the capsule varying in
sigze frem very minute to as mich 23 2 1/2 cms in digmater. Unless the
capstle be too thick these cysts SBQW-contents.of*a-clear fluid or poOs~
sibly ematerial more brown in color. On section in this form practieally
the whole orcen is seen to be occupied by these cysts, séparated from one
another by fibrous trabecula or possible by some tissue in hich i€ 458
possitle to recogmize renal structure. ' The inner wall of these cysts 1s
smooth, unless possible in sone of the larger ones you mnay find remnants
of fibrous trabecula as though one or more had fused together. 1he con-
tents arec usually clear, light vellow fiuwid, containing treéces off urea,
btut in sche it is to be found a browvnish colloid lilke substance whose com-
position and origin has not ryet been de finitely determined. :
= Second:~-— In this form insteac of'multitudes-ofr%maller'cysts the
entire Tkidney subistarice may be gone or mearly so -and its-plﬂ@e‘occupied
by several very large cysts. Fere acain the organ is decidedly too Lardge.
These cysts may communicate one with ancother and in rare cases with the
pelvis, although these openings are likely to be quite samll. i
In either of these two forms, microscopically one always meets
with some remnats of kidney tissue. The inner lining 1is epithelia,
which may be low cuboidal or possible from pr.ossure besomes flat epithelia.
: tn occasional form of & congenital gystic'diseaSE is where one '
meets one or possible two large cysts in the kidney which is practically
normal otherwise. ‘he exact mode of origin of these-poly-cyStic conditions
ig not definitely settled, but possibly the preferable theory is that -
they have come about from an intrsuterine inflemnation of the papAillae,
whieh riay be due to constrietions or to'tha-exyengion‘Qf'@'pyaliﬂis,
such an inflammation may bloc¢k up thenstraight_cﬁllecfing”tubules, pres=
ventung drainage. The glomerules and the convoluted tubules still having
the functuating power, continue to secrete the urgpe and its gradual ac-
cumulation, iR eXEESS of absorption causes the cyst. It is true that some
of thses cases seem to arise frm diseasedaconéitiens“afterubirthrbut the
greater nunber are undoubtedly congenital. ‘ ,
Inflammatory Cysts:-~ In almost every case of lone standing nephri-
tis, especisally of the jinterstitial type, some renal cysts will usually be
scen, especially just under the capsule. At times they may be & prom-
inent feature of the gross appearance. These.are,undoubtedly-petemtion
eysts, the rctraction of the ecxcess of fibrous tissue heving shut off the
drainage. They contain a elear urinary £luid or the brownish colloid.
They very in soze from minute to as much. as 1 cm in dismeter. Their
lining is again 1ow cuboidal or flat epithella. '
~ Dermoid Cysts:=- vhile threse do occur they are very very rare.
Echinecoccus Cystsi-- These are due to the scollces of the Tenia
Eehinococcus or Dog Tape Vorm. Such eysts are mare im the kidney and may
e metastatic. AsS: @ rule they are rounded and smooth, sometimes lecbulated
gnd may reach the size of z child's hesd. ?he'cyst,may_rupture inte the
pel vis of the kidney and some of the daughter cysts may be discharsed
in the urine. TRupture into any of the neighboring structures is possible.
X1, Parasites. ; ' = :
1. bacteriali-- The causative organisms of meny infectious diseases

are pactially elimineted by the kidney and may be found in the urine¥’
£ prominent example of this is the E Typhosis, which 1S found constantly
during the acute attack and may be discharzed in the urine for months
after the case has recovered from the acute infection. In this way the
ratient may become a chronie thphoid carrier and distributer, a menace
to the community, however, this is not so great a souree of danger as the
stooels.
2. Aninmal Parasites:-- The Echinccoccus has been described under
the cysts. : ; :
The Distonum Eematoblum :-- In ecertain cases this has been found
in the veins of the kidney and its eggs may get 1into tl.¢ perenchyma. The
rilaraf Sanguinus hominus has alse been found in this organ. Cther
rarer animal parasites have been recorded.
B. Pelvis of the Kidney and the Ureters.

1. Anatomical Considerations:-- The pelvis of the kidney is the epi-
thelial gack into which the ce,lecti¥§btubulgs fm€%¥. and the apiges of the

11 whié te

vramids. preiegkanto it. It has a fibrous wa h, however, 1S guit
£nis 3@arpgﬁg gﬁi&%ﬁ end it is lined throuBhout by traﬁsitional’epitgglia,
usually stratified. : -
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This structure graduelly merges into the ureter where we begin to find a
cost of smooth muscle, with usually normally a single layer of tr ansition
al cpithelium.
1I. Congenitel Anomalies.

The pelvis and ureters on one or hoth sides may be absent. Iiither
the pelvis or ureter or both msy be doubled. Uthere the ureter is double it
may remain so through out its course, each portion having a separate
opening into the bladder, usually, however, they mcy izin before reaching
the bladder. #Abnormsl openings of the ureter have been recirded, as into
the prostatic urethra or seminal vessitles in msh, into the vagina, uterus,
urethra, or intestines of the female. Dilitation of the pelvis and ureters

i

condition here. The csuse is obstruction scmevihere as by an impacted
foreign body, stone, blood clot, parseites, a bit of tumor, or by stricture
of the ureter, elther by inflasmmatory changes within or by pressure with= ;
out, osuch external pressures may be due to a tumor, retroflexed uterus,

o

disyended bladder, deformed pelvis, a kink with a misplaced kidney or 1
some abnormal formation of the kidney (horse shoe kidney). Stricture of t

the urethrea is frequently on importaent csuse. The obstruction may be par-

tial or complete. The larzest dilitations arc usuelly where the obstruc— 1
tion is pertiesl. As the urine a cevmuletes it bascks up into the ureters

and pelvis, compressing the kidney structure end finelly distending the

pelvis so that only a comparstivelt rim of renal structure remains, the

orran apparebtly having been conveeted into one large renal cyst, whieh 1
condition is known as hydro-nephrosis. The contents are usually fluid, |
clear, light yellow, of & low speeific gravity, { rarely over 1012. most
frequently 1004 1o 1006.), a very small percentsge of urea and other solids
At times this material may be gelatinous, The sedimant shows desquamm-
ted epithelia, a few leucocytse, sometimes r,b,c, and in the fluid small i
amounts of albumen may be present. osonetimes the sac® becomes infected anc |
is converted into a pyonephrosis,
TEXIxxxRukmulix Lecture 8. 10/30/'08.
III. Caleuli or neparolethiasis.

It is in the pelvis of the kidney thet the renal calculi chiefly
form. Sometimes the pelvis is seen to be filled with innumerable granules,
a2t others the pelvis and calices nay be a lmost completely filled with
larze branching calculi. The constituents of these stones are derived fromw
the rensl secretion and are deposited either becsuse of the supresaturatior
of the urine with the material or Lecause of sh slteration in the composi-
tion of the urine where by 1ts solubulity for these materials is diminishec
The most frequent is the uric acid calculis, iere probably the underlying
disturbance is not so much the incresasc il ‘he neourni ©F UPLC acid being
excreted, although this may be a factor, so much as it is a decrease or
sbsence of the substances which normallu hold the uric acid in solution.
The next most frecuent is the calciun oxalate calculi. As usuell, these
caleuli always present some sort of a nucleus and frecunetly the meterisls
are held together by some cement substance, nrincipally mucus.

The uric acid calcull are guite hard, are yellow or vellowish red,
from the presence of pigrent substance (urochrome and urobin), they may
Le large or cuite small. . Calculi composed of urates, usually the smmo-
nium urate, are rare in adults but are found in the kidneys and in the
pelves of the new torn or of infants. They are distinctly softer and
deeply colored. £ calclun oxalate calculus is browm, slick, hes numerous
1ittle rounded projections like the mulberry calcull of the bladder; is

vepry hard and when broken has a distinet crystalline, usuelly radiating

appesrance. EFrom their roughness and hardness they usually give rise to
tleeding. «ith smmoniacal decomposition one unay get caleculi of the triple
phosphates, either the ammonio-potascium, and sometimes the caleium phos-
pheate. These may be secondary. deposits upon one of +the other froms. They
are dirty white, irregular in shape, crumble and are easily dissolved in
week acids. As a rule, few of these calculi are pure, often consisting

of combinations in varying smount of the constituents namned sbove. The
nmicleus may be a tit of desquarmated epitelia, a gromp ol backteria, or
Llood clot: Sometimes animal parazsites or their ova, These calsuli may
ceuse hydronephrosis, pyelitis,.pyonephrosis, and ureteritis, with or
without ulceration. They may become impacted in some of the passges,
giving rise to the intense renal colic. They may ulcer:te into the sur-
Zounding tissues; not infrequantly the smaller ones pass into the bladder
vhere they may in turn become nuclei for larger stones.
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1V. Inflammations of the pelvis and Ureters.

Pyelitis and ureteritis are 50 similar in nature and their origin,
end are so freguently associated thet we will consider them together.

1. Acute Inflammation:--

Etiology:-~ The organism most frequently isolated in ecute nyelitis
is the T Coli. It occurs in acid urine. Acute pyelitis may arise from
the extension of & cystitis, with or with our oreteritis. It may e pro-
duced by the irritation of & stone, by the extension of a purulent mig= "’
chief from the kidney or it mey hematogenic. ot infreguently it is grafte’
upon a chroinc pyelitis. The condition is usually bilateral- :

Gross Apnearance:-- The Process may run the stazes cf ¢catarrhal,
suppurative, nseudomembranous, Or gangrenous. In the catarrhal stage
or form the mucosea is red, swollen, and may show munute hemorrhages. The
urine contained in the pelvs shows leucocytes, desguammated transitional
cells and r,b,c,. These may also be found in the urine passed naturally
but their disgmostic value is not so great. FXoweverjfthe ureters have
been catheterized, exemination of the urine may be of value in diagnosis,

a point which holds for other forms of pyelitis.

In the suppurative form the pelvis is filled with pus or pus and
urine mixed. If the pus i=m greatly in excess and the pclvis condider-
ably dilated we have a pyohephrosis. The mucosa is thick, diryt white, Wit
hyperemic places and under the micrpscope one finds much descuammstion and
erosion of the surface epithelia, with much hyreremia, perhaps interstitiel
hemorrhage and a narked infiltration of the mucosa and sutmucose with lesu-
cocytes, the polys predominating. (Pyonephrosis = pelvis full of pus;
while pyelonephritis = inflammation of the kidney and pelvis with out
reference to suppuration).

In the pseudcmembranous form there is added to the above picture
a false membrane, a prominent constituent of which is fibrin. vhere the
condition has become gangrenous the mucosal surface becomes a dirty,red,

_ brownish or even greenish, with evidences of ulceration. Perforation of
the pelvis may occur in such cases. «here there has been extensive involve
ment of the kidney tissue proper in any form pf pyelitis we designate this
by the term pyelonephritis. :

o Chronic Pyelitis:--Under the etiology of this chronic inflammati
come the seme fattors as those mentioned for the acute, tut they are scting
in & milder degree and over & greater veriod of time.

Grossly:-- The mucosa becomes thickened and thrown into ridges ,
even at times showing papillary outgrowths. BSometimes the epithelia becone
flattened, horny and shiny from the deposit of cholestrin. Do not forget
that such chronic inflammations are very liable to have acute pProcesces
grafted onto them.

V. Specific Infections.
1. Tubereulobisi-=
: ililiary Tuberculosis:-- In rare cosSes one may fine miliary tubercle
in the pelvis or ureter. It is very rare for them to e primary hsre.
Chronic tuberculosis is almost always secondary, either fron a similar
process in the L idney or from extension upward of a tubercular cystitis
or from other tissues lower down. The mucoss becomes thickened and cascous
perhaps ulcerated. In the ureter a favorite site for the tuberculesis
to involve is just before the ureter opens into the bladder. Tuberculosis
of the ureter may cause such a thickening of its walls as to produse
partial stricture. In the tuberculosis of the palvis or the ureter the
tubercle bacilli may appear in the urine with various muters of leucecytes
and r,b,c,.
VI. Tumors. ‘

& villous pepilloma extending into the pelvis 1s sometimes met.
1t has a soft velvety appearance and microscopically it consists of finely
brenching fibrous tissue cores surmounted by the transitional epithelia.

. It is possible that these have their origins in inflammatory chances. Ul-
ceration and hemorrhage may ocCccur.

True carcinoma may arise in the pelvis and show & marked tendency t
jnvade the renal substance. These are not infrecunetly accompanied by
calculi, sugh as ones finds in carcinoma of the gall Eladder.

At times the pelvis anc ure%ers are the s8ats of mulitple little ¢

cysts, the origin of these is uncertain, some claiming that they arise

-



(18)
“pom the proliferstidoon and softening of the lymphoid areas, others that
hey are paresitig in origin.
V1l. Parasites.

Eystrongulus Gigas, or round worm are sometimes found 40 the pelvig
£ the kidney. Also the schistotoma hematobium, or blood flike, and the
ilaris Sanguinis hominis may be found in the pelvis.

, Urinarv Bladder.
1. Anatomical Considerations. (See Texts)
1I. Congenital Malformations:-- Complete absence may OCcur. Eere the
retors-open into the urethra, vagina, sometimes at the umbalisus.,
. Exstrophy:-- In this condition the anterior wall of the bladder is
wanting, the mucus membrane beinc continuous with the skin gurface. There
s neerly always some abnormality present, such as failure of union of the
s/mphesis pubis, epispadiams, or gplit clidoris, sometimes the anterior
~dominal wall is partially deficient. This fsult arises from the failure
# thet vart of the urogenital clefts to unite.

Urachus:-- This normally is the channel connecting the bladder with
ne atlafitois at the umbalicus but should finally close up intec a fibrous
ord running from the summit of the bladder in the anterilor abdominal well
o the umbilicus . This may remain open, resulting in a. permanet vesico-
,balical fistula or portions of the tube may persist to form cysts, and
n the cysfs calculi have been discovered, A septum, either partail or
amplete may @ivide the lladder, viae partitese iladder. (versteh?)

III. Acquired Malformations.

1. Size i=- Dilitation :--The commonest cause is the interference
ith dresinage as Dby stricture, hypertrorphis prostate, partially impacted
tone, or paralysis from spinal disease. The sixe may be very great. Iif =
onsiderable time has been consumed in the dilitation the wall thickens
ut if the obstruction has been fairly sudden the wall may be avry thin
- even ruptured.

Hypertrophy:--—- Any cause increasing the difficulty of urinsation,
aqeh as those mentioned for dilitaion, if not tooo acute, will cause a hy-
srtrophy of the bladder = adaptive hypertrophy. The cavity msy be larger
r smaller than nermal, If there be considerable hypertrophy & peculiar

- ibbed appearznce is presented from within, froming reeesses 1in which
aleuli may lodge or becoming =EEX sites of origin of herniation of the
LCoOSa.

atrophy:-- Socner or later in hyperdistension atrophy will occur,
g, a decrease in the amount of the bladder wall., It also accompanies old
bgeQ

o, Shapez-- Liverticulai-- These may be either one of two kinds;
he true, in which at least & part of the muscular wall anters into the

ormation of the wall of the projecting portion; and herniation of the
ucosa is the second form- vhile some of these are truly congenital,
thers may arise from increased internal pressure where the walls heve
een weakened either congenitally or by disesse. These puches form pints
f weakness and are fevorite sites for rupture.

Lecture 9. 11/6/'08.
%. Positioni-—- - ‘ ‘
Vaginal Cystocele:-— Here part of the btladder descends into the
vagina, there has usually preceded this a prolpas;of the uterus Qragging_ﬁge
bladder down. In the female a prolapse pf & portion of the bladder through
the urethra has been known to occur. ] :
Inguigal Cystocele:~-- Here & portion of the bladder has_harnlated
through the inguinal ring and this may or may accompany an intggtinal.her-
nia. Acquired Changes in the wmotility and paralysis of the bladder.a;
This occurs with hyperdistension, prolonged compression as by a Qregna?
uterus or by igjury or discase of the spinal caord.. It rgsults in loss
of contractile power, ctention of urine and laternlncogtlnence: _ -
' Irritgble Bladder:-- This occurs in hys?erla, leb excessive ac :
of the urine, end possible a gimilar conditicn 1S fgund in cystltis."
The bladder tends to contract freguently ané there 1s & constant or almost
constant desire to urinate.
IV, Younds And Rupiure:-- : _ _
wounds:—-- If the rart wounded is covered with perltonegm.and iﬁat
rok ; ine £8C¢ i 3 s toneal cavity and a perito-—
slso be broken the Urine escapes into the peritonea 7 : :
nitis is sure to follow. 1f the wound be in other parts, the urlnefeiiugez
into the cellular tissues, infiltrates dirfusely and 18 frewuently followe

by & cellulitis.
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Rupture:-- This may be due to traumatism, overdistension, egither
from obstrcted drainage or from the injection of too much fluid in washing
out the bladder. #any of these cases are in alcoholics, snd here the trouw
is two fold, the alcohol causes an increasad amount of urine and blunts
the sensibilities so that the nan does not notice the fullness of the
bladder. This predisposes to rupture upon Pairly slight traumatism. The
tear nay be either entra-or extre peritoneal.

V. Circulatory Changes.

1. Hyperemia:-- It is difficult to tcll a hyperemia of the bladder
after death, since the blocd dreins away. Lowever, with & cystoscope 1t
is shown as & diffuse redness of the mucassa and is seccn in acute cystitis
and also where irritants ore being excereted in the urine.

, e Longestion: —- This may result from pressure on the vena cave
es by tumors or a bregnant uterus. It also accompanies chronic cystitis.
itTere it is due bo pressure; 1T long continued, the veins may become vayri-
cosed and project into the bladder pushine the mucose before them., This
condition is known as hemorrhoids of the bladder. These mey breal or ulce:
ate giving rise to hemorrhage .

X %z Eemorrhages:-- These are due to ulcerating tumors, ulcerated in
Plammations, varicose veins, calcuii, injury, not infrecuently in fracture
of the pelvig and in the socalled hemorrhasasc disthesis. These hemorrhage
winile most frequentiy silght, may be very intense, especially those from
tumors. 1If the urine be examined immediately the r,b,c, retain their shar
and color, noi being crenated or washed ou

VI, Inflammations.
A\ 1. Acute Cystitis.
1a. Simple Acute or Catsrranale--— Etiology:—— The essentisl
cause is always some DsCuerla. The protius Vulgaric can itself decompose
the urine and produce an scute cvstitis. The socalled gonorrheal eystitis
is nearly always a mixed inPection. 1B
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ne typhoid bacillus and the pus

organisms seem capable of themssives of producing an acute eystitls,

however, thse mest fregunet orgsnism responsible 18 the E, Coli. In this
case, however, it mUST have been preceded by some predisposin cause as,
lesions of the spinal cord, pressure of cslcull, retention of urine{ from

—any cause), traunatism, irritant gualities of the urine, or even exposure

to cold.

dorbid Anstomy:-- Grossly after deaih the bladder may be contracte
and practically empty, the mucosa edematous, vessels perhaps injected

and if a little more severe interstitial hsmorrhages or ulcerations may

show. These changes are best seen szbout the trigone and the urethral and

ureteral crifices.

Microscopically:--ie have the usual appearsnce of a caterrhal
inflgmnation of a mucous surface. These cases of acute cystitis ney recov
or repested attacks lead to chronic cystitis.

X 55 . Pseudomembrenous Cystitis:-- This is frecunelt superim-
posed upon & chronic cystitis and may be found in severc ammonisgcal
decomposition, especially if this be due to a paralysis of the bladder.

It may also occur in a Waoma afte labor. There froms a more or less eX-

tensive dirty white membrane, usually fairly adherent, consigting of fibr:
mucous and epithielia. Sometimes flakes or masses of this memebrane mey b=
passed in the urine, an evidence of extensive exfoliation of the membrane.

ﬁ na, Phiegmonous Cystitis:-- This again is practically alway«
engrafted on-a chronic cystitis and consists essentislly of pus collectio:

in the submucosa which may break into the bladder, leaving ulecers or spre-

externally to inveolve the cellular tissues as a para-or pericystitis.

Such phlegmonius condltions are most fregunet in retention, after strict-

ure or enlsrged prostate.

3z 4a. GOASLAHEAL Cystitis:—- &gain a chronic cystitis practica

always antidates. (This should be CGangrencus Cystitis). The gangrene is

most frequent in paralysis, in acute septic conditions, and in very sever
injuries. The base 18 usually &ffected. The part is covered by a dirty

2

green slough about which the mucosa is very red.
Lffects of Acute Cystitis:i-—-— in any form there ig pain, frequent

desire to urinate and a difficulty of urination. The disesase may ascend,
producing @ pyelitis lyelonephrosis, or uveteritis. The urine is usueally
"gcid, except when engrafted upon a chronic process. It contains pus cell:
whose numbers will vary with the from of gystitis, desguammated bladder

g. varying numbers, efl. a 11t% d nel.
cells, %?y63r013%38y§t3%1§’b’0’ and a litile albumen
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2. Chronic Cystitis:--

Ltiology:-- Any of the ‘causes named for acute cystitis acting in
a mild degree and over a greater period of time maey produce & chronie eyst
tis. kere there is nearly always an hypertrophy, especially of the muscu-
lar coat, so that in extreme cases the walls a2y be 2-3 cms, in thickness.
The interior shows the ritlhed appearance, the neins stand out prominently,
tlie mucose is somewhat yellow, covered with mucous and deposits of urinary
salts, especially in the recesses. Sormetimes we mey zet a ver thin wall,
especially if there has been parelysis with hyperdistensione.

The urine in-chronic cystitis is Practicaelly always zlkaline, has
a very bad odor as of decomposition, is turbid end does not filter clear.
It may be somewhat stringy and albumen may be present. Microscopically, i:
the urine one usuelly finds many triple phosphates, ammonium urates, pus
cells, bladder cells, and bacteria. Fere also the inflammation mat extend
to the upper urinary passages. Upon a chronic cystitis we not infreguentl
have an acute process placed as indicated before.

VII. Specifie Infeetions.

OoKed_ 1. Tuberculosis:-- This is most frecuently secondary to & primary
lesion at some point along the genitozurinary tract. It may also accompen
pulmonaru or intestinal tuberculosis. In the former case ;» trom thé genit
urinary tract, the primary point may be in th kidney]l prostate, or sen-
inal vessicles. The first change is a thickening of the rucess, usually
Bhout the trigone, then an ulcerstion, perhaps to snd including some of th
muscular coast, at times to the perivesicular tissue or even into the
rectum. The edges are undermined and the base of the ulcer may te coverec
by a soft, grayish, caseous materizl. Upon removing this small tuhercles
may be geen.: Crdinarily there is an accom-anying cystitis and hypertrophy
of the Lladder. Qun Tty

The urine may show the ordinary changes of chronic nephxitis and i
additeon to it may ke found some tubercle bacilli. Usually, however,
the amount of urinary decomposition in this tuber cular cystitis is not
80 great as in the ordinary shronic form. :

2. Syphilis:-- Involvement of the bladder by syphilitic chsanges
is very rare, '

L, VIIl. Vessiecle Calculi:=-

A Ltiology and Formation:-- Some of the stones have their origin
in the kidney or in its pelvis, at least the nucleus. Drinking hard water
various diets, predisposing to altercd urine, chronic cystitis, presence
of bacteria snd forelgn bodigs may be mentioned as predisposing causes.
Vessicle calculi are rather more common in the extremes of 1iFfe, in the
very young and the very old. They are quite rare in the females, the
shortness and size of the uréthra permitting a more resdy pessage of the
calculi. '

Practically always the calculus consists of three partss eg,

(a). The nucleus, vhich ma: be a bit of blood elot, mucous, foreimm body,
or a smaller renal caslculus; (b). The body, consisting of layers of the
constituent salts held together by mucous. (¢). A er ust of varying thickn-
of' soft phosphatic material. These calculi may be single or multinle

and when multiple may bLe faceted and there may be an excessive deposit of
urinary salts which can hardly be classed as calculi.

Composition and Lescription:-- The calcull are rarely pfure, but
consist of a mixture of various salts. They are named, however, from thei:
cheif ingredients. .

The uric acid calculus is usually an oval or spheroidal shape,
fairly hard, smooth or nodular, brown, distinctly laminated, and frequentl
encrusted with phosphates. This is perhaps the most frecuent stone and
may reach the size of 3-4 cms® in dismeter. “hen very small and maltiple
they may be passed ty the urethra as gravel,

fmmonium PAXEAIL/LE Urate Caleuli:->* These are verylike the above
but lighter in color and the laminations are less distinct,

Calcium Cxalate Calculj:~-- These are *he hardest found in the blad
der. They are rough, have an irregular surface covered by little rounded
nodules or sharper spicules to from the mulberry calcouli- They are very
dense, hard, lzminasted, of & dark.rsddish brown colo r or aimost olack
from the presence of blood. As a rule thay are not ~arge, as thoy grow
slowly and their roughness casuses much irritation attracting attention to
them earlier than in the &ther Torms.

Phosphatic Calculi:-- In tiie pure state *hese are guite rare.

They from the usual encrustations on foreign bodies when an alkaline
decomposition hes ensued. They may, however, be fairly pure vhen depositec
in the recesses of the hypertrophied bladder, however, when they begin

be enerust other aalculi they form the lervest bladdor stemas v 2% ik

\
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we meet. This then gives the sione a grayish whote somewhat chalky
appearance, grenular surface, friable, of an offensive odot, and very litt
appearance of lamina can be seen. They are composed usually of a mixture
of calcium snd ammonium phosphates.

Cystin Calculi:—- This 8 & rare ecalculus. 1t is of & greenish
waXy appearance. :

- ¥anthin Calculi:-- This is quite rare and of &« distinee red color.
= Results:-- 4 frecunet desire to urinate, pain, especially at the
end of urination when the stone or atonss are prussed down upon the. sensi-
tive trigone., At times a sudden cessation of urination, as th. siones #
occlude the teginning ¢l the urethra is noticed. Sooner or later a chroni:
cystitis with hypertrophy cccurs. Later ulcerction with an ascending
inflammation involving the renal pelvis of the kidneys is seen.

T¥. Percign Eodies.

It is mervelous, the varicty of foreign bodies which find their
way into the bladder, as pieces of cathetsrs, hair pins, pins, etec. They
become encrusted with phosphates and cause & chronic eystitis if allowed
to -remain, ‘

Lecture 10. T/ 131086,
X. Tumors of the Bladder,

Benign:-- Polyps of fibrous tissue covered over with the epithelis’
lingng of the bladder are not unusuall results of a chroni¢ inflammation.

Pap.llomata:~- These tumors also at times secm to arise & s the
result of & continued irritation, but then again there is no apparent
ca-se. They are usually situated near the base of the bledder (trigone),
and sppear as villeus or caulifiower like excressences, thhe whole tumor
having a soft , gray or pink appearance. They are Very vascular and liableg
to zive rise te bleedinzs.  hicroscopically, the l1ittle processes are CoR-
posed of connective tissue centrally placed, in which are numerous capll-
lary blocd vessels and covering over this connective tissue is the lining
epithelia of the bladder, which, however, may shcw a greater or less
number of lavers than normal. Sometimes the connective tissue may have an

5

almost mucoid appesrance (very 1008€ ).
Fibro-myoma and iyxoma have been recorded, but are rare.
2, #alignant Tumors:-- Sarcoma almost never occurs, exXcept as a
£

seccndary invasion from a tumor, in the neighbeorhood.

Carcirioma:—— In nearly all the cases of ca rcincma of the bladder
there has preceded it a papilloma. The bladder wall is thickened and in-
filtrated, there is an incresased tendency to blecding, and cn cystoscoplic
examination cne sees & rough, raw, necrotic area. In the female, second-
ary extension to the bladder by cancers of the cervix and vagina are the
most fregunet complication of carcinoma in these situations.

. Urethire. :

1. Anatomical Ccnsiderations:-- Remember that the course of the urathra
in the female is comperakively shott, that in the male much longer and for
convenience we speak of an anterior and posterior portions. The EFirning
epithelia is at first of a transitional character, quite similer to that
of the bladder but gradually approaching & scusmmous vearlety to0 merge with
thet covering the glans or vagina as the case may ULe.

TI. Congenital Ancmallies:- Complete absence, either partial or complete
may lead to the death of the foetus. Double or even ftriple urethras
have tceen observed, which may have a common cpening or separete ones. Con-
genital absence of the roof, epispsdiss, or of the fioor, hypospadias, or
net: Sg rape.

TiT. Inflsmmstions. Ureathritls. ,

1. Eticlogy:-- By far the most freguneny cause of urethritis is
the Gonoecoccis and in mractically in all ‘the cases this comes about
from impure sexuzl intercourse. In decd, nongonorrheal inflammations of
the urethra, except post onerative; are SO rare &as to be elmost negligible.

o, Morbid Anatomy:-~ The gonorrheal inflemmation is at first
superficial and confined tc the anterior part of the urethra. The nucosa
becomes swollen red, the epithelia desguammat:s to leabe a raw surf.ce,
there is 2 thieck yellow irrit ating pus which in the male, if remaining in
contact with the glans may cause it to tecome swollen, edematous, and of
an angry red color.

%z, Microscopically:-- In the early stages the biscuit shaped
diplococei are to be found within and between the lining epithelial cells
and within the poliys. Iatcr on thsse organisms are found in the submucoss
and beneath it, here freguently inhabiting the leucocytes. Unless prop-
erly intelligently end thoriughly treated h&s acute inflammation practi-
cally always tecomes chronic by involving the urethral glands and the poste-
rior urethra (posterior Urethritis or Gleet). Now in the submucosa
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results a dense infiltration of leucoecytes, a multiplication of fixed
connective tissue cells rorming embryonic connective tissue cells and fibro..
blasts which finmlly go on to %he formation of adult connective tissue.

It is the contraction of this latter which causes the common compliestion o
of stiricturc, In place of the normal transitional epithelia we now neve
definite flat cells which are usually stratified snd may even oform papil-
lomatous projecticns. It is impossible to say and often difficult to dem-
onstrate: just where the gonococci in these chronic ceses make their abrde.

4. Associated Lesions:-- Lymphadenitis:-of the nodes of the groin
is not fr ecuent in uncomplicated cases. Other tissues near by arc fre-
guently involved. In the male epididemytis, prostatis, periurethral
abseesses, cystitis, and pyelitis arc common. In the female vaginitis,
which 1s ususlly the primsry sSeat, cycstitis, pyelitls, ecndometritis, sal-
pyngitis, and oophcritis are found.

Listent lesicns:-- Thesec usually result from sn infoction throush
the blood es, arthritis, teno-synovitis, endocarditis, nyocarditis, peri-
cerditis, pleurisy, peritonitis, neuritis, myelitis, and mycseitis. (lesrly
gll the serous membranes may be involved by the gerorrhecal infcction)°
Do not overlook the gonorrheal ophthalmia, which is estimated the dzusc of
gt le ast cne third of all cases of blindness.

. nesplts:i-- Lere we deal not with the assoeist«d lesicns but
with the condition of the ursthra itself. The important complication herc
1s stricturc. This is a very freouent secuells of gonorrhea and gleet.

The most frequent site 1s in the bulbo-membrsnous portion, possible the
next most fregusnt is the anterior 2 or £ 1/2 inches. There may e one
stricture cr several: This is due to the excessive formetion of fibrous
tissue and the older the stricture the more dense snd firm this fibrous
tissue tecomes. The stricture usuelly sppesrs late after the acute infec-—
tion, rarelt under & reer, more often efter 2 or 4 years. LEg the result of
the stricture the portion of the urethra behind it is dilated, then the
bladder, then a chrornic cystitis with ell of its attendant possibilities.
Periurethral abscesses, fistula, infiltration of the tissues with urine
with a subsequent cellulitis are not infreeunent.

: Prognosis:-- It is doubted by many 2ood suthorities whether chronic
gonorrhice or gleet csn ever be surely cured. :

1V. xechanical Injurics of the Urethps.

These are usually due to too foreitle introduction of scunds or
catheters or the passage of foreign todies, ealculi, end stones, and to
cxternal injuries. If the injury be loagitudinal, &s in surgical opergtion:
it heals without trouble. If transverse, the rucos: retrects, healing 1y
sranulation end stricture practically always results. False nassages
produced Ly instruments, wounds, etc., may lead to extravisation of urine.
ihe blocd from such ‘njuries is usuelly bright red passed with the first
urine, tut blocd clots in the form ¢f casts of the urethre are sometines
passed,

Vo opeciftio InPlamastian, .

1. Tubterculosis:-- This may due to deseending infection when it ie
usually situsted in the posterior urethra. It may be situated anyvwhere as
the risult of an infection from penile the.

2. Syphilis:-- The primaru Chencer msy be situat.d in the anterior
portion of the urethra snd on healing will pwoduce a stricture. Cummath
8re€ TaTrc, '

VII. Tumors:~- Tunors of the urethra are uncommon. The papillomatous
projection in chroniec urethritis arc usuglly insignificent.

Cercinoma may te of the flat cell variety, s isine Pron the linine
cells cor edeno-carcinona Leginning in Cowper's glands.  3econdary invasion
sometimes occurs, : :

iiscases of the Blood, (utlite of

I. Preliminsry Considerations of the Elood.
1. Fhysica- Chemical, .
la. Specific Gravity.

£a. Reaction,

3a. lLemoglobin.

4a. Plasma.

2. U¥tolocy,

le. fed Elood Cells,
1bs hormsl.
Zb. Abnormal,

2a. Leucocytes.
1b. Hormal.
Zb. Abnormal.

3a. Elood Plates.

’ S =
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1I. Variations in Hemoglobin.
T1I. Veriations in Leucocytes.
* 1., Degenerations.
2, Hypoleucocytosis.
3, Leucocytosis.
la. Physéological.
2a. Pathologicsl.
1b. Post-heorrhagic.
2b, Cachectic .
3b. Terminal.
4b ., Inflammatory.
sb. Experimental.
IV. Vvariations in kErythrocytes.
1. Polycythenia.
2. Anemla. ‘
la. Secondary Anemia.
1b. Etiology.
2b. Byjood Changes.
lc. Physio-chemical.
2c. Cellular. .
=b. Associated Lesions.
4b. Prognosis. -
oa. Primary or lssential Anemia.
1b. Chlorosis.
2b. Procressive FPernicilous Anemia.
%b. Leukemia.
le. Hyelogencus.
2¢., Lymphatic.
4b, Pseudo~leukemia.
5b. Anemia Infantorium.
V. Elood in Acute Infections.
1. In Fevers.
o, Septicemia.
3. Diphtheria.
4. Pneumonia.
5, Halaria.
6. Typhoid. ‘
Lecture 11. 11/16/'08.
Liseases of the Rlood.
1. Preliminary Considersations of the Elood.

1. Physio-chemical properties of the bllod.

Ja. Specific Gravity:;-~- This, in the normal individuel,
varies from 1055 to 1060, it usually being somewhere about 1059. Cne may
ffine an ncrease in the specific gravity of the blhdod in those living in
high altitudes, in the new born infant, sometimes after profuse sweating
accompanied by muscular exercise, sometimes after a serious diorrhea, in
certwin skin diseases, sometimes in old age, end after menstruation.

It will be seen then that with the exception of the skin diseases the in-
cressed specific gravity of the blood may be practically regarded as phy-—
siological. :

The decrcases in the specific gra¥ity are more distinctly petholog-
ical and are found in chlorosis, in the anemias, (especially pernicious),
malignant diseases, leukemia, and in certeain cases of dropsy.

on. Resction;- The normal reecfion of the blocd is aklaline,
although it is gquite difficult to ascertain a normal stendard because the
difficulties of determining the degree of alkalinity are such as to maXke
pessible mang errors of operation, however, it is probably cof almost the
seme degree of alkalinity as a .2 to .3% solution of sodium hydrate.

This alkalinity is decreased in fevers, in cechexia of carcinoma, and in
diabetic coma. Indeed, in the latt er the alkalinity is so much decreased
as to almost justify the belief that there is an acid intoxication.

Za, hemoglobin:~-- This is the coloring matter of the blood and
is found in the erythrocytes, combined with oxygen giving the bright red
color to the blood in mass, this 1is oxyhemoglobin,., ihen it is combined wit
carbon dioxide it produces a dark red color, = reduced hemoglobin. As o
rule, the number of rd cells per cubic millimeter is reduced correspond-
ingly to the reduction in the hemoglobin. For convenience we S&¥ that the
normal hemoglobin is an hundred percent, this means 13.6 gms, of hemoglo-
pin(=¥) (¥b), to ever 100 cc of blood. The Eb index, or color index, is
the quotient obtsined by dividing the percentage of bbb by the percentage of
r,b,c,, taking 5 000 000 per cumm as the standard, ie, if the patient have
a hemoglobin of 50% and a r,b,c, count of 3 000 000 per cumm, his Hb index
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would be 50 divided by 60 = .g3. 1If, however, the Eb be 607 with a r,b,ec,
gougt of 3 000 000 (60% of normal r,b,c,), the inflex would be 60 divided
1ité% = 1. The fluctuations in the Eb and the Hb index will be indieated
- . 48. Plasma:-- Thls is the fluid part of th loao rrics
in soluticn a whole host of chemicals, both inorganictsglzsozgdagga:iﬁg“m'
material, the latter including not only the urea, urie acid “etc. Dbﬁt
many other socalled :pecific bodies, whose neture and chemiéalrcoépdsition
we do not know, as anti ktodies, complimemts, etc.. Let us mention specif-
lcal}y onky one of these, the fibrin forminig todies or fibrincgen. These
are 1ncr§ased in certein diseases such as pneumonia, articulaf'rheumatism
Suppurative pracesses etc, so that the blood clots more auickly and firme;
than usual. %They are decressed in pernicious anemie, heﬁophilias' ete
so thet the cosgulation time is longer and the clot less firm. Tﬂe iniecm
tion of peptones, you may recall, m ay inhikit the coarulaticn altogether

Sy bylolapyi—— = = -

la. Led Cells or krythrocytes,
= 1b. Hormal:-- The normal red cell is a biconca¥e disc
from 7-0 microns in diameter, about one micron thick, is very elastic -
hes no definite cell wall, but the cytoplesm is s nmewhat more condenséd on
the surfaceé. FEemember, that in early enbryonic 1life snd in the early stagc
of formstion of r,b,c, ofter tirth, these cells are nucleated, however, in
the circulation nuclested r,t,c arc not normal. In a properly preparcd
wiaght's stain, the red cells have a light pink or slightly orange color,
the center being slishtly lichter in color then the periphery. The normal
nunter of rcd ~ells in the sdult male is ususlly given at 5 000 000 per cu.
in the female at 4 500 0CO. This number is subject to slight normal var:
ations even at different times in the ssme day.
cb. Abnornmal:--

S5ize znd Shape:-- .hile in normal individuals there may be & slight
varistion in the size of the r,b,c, this is not marked and ss to shape the:
red cells may elongete to souceze through the fine blood vessels but they

. quickly reassume their ordinary shape. Cn the other hand, in cergsin disec

which will be ziven later, many variations in size snd shape appear in the
r,b,c, to which the general term poikiloecytosis is given. £ cell smaller
than the normal red cells = microeyte, ong larger = macrcecyte cr megalo-
cyte.(lione of these are nucleated). The microecytes are usually frcm

1-4 microns and the megelocytes 10-20 microns in dismeter.

Chances in the steining prpperties:-- Pathologicel chenges may
occur in the cytoplasm of the red cell where by it looses its affinity
for acid stwmins and either tales no stain et all or the basic stsin, This
may i¢ true of the cell as a whole or it may occur in little areas through
out the cell irregularly. This is snoken of as polychromat ophylia or
polychromesia. 7These are protably desenerated changes, however, some look
upen them as regenerative.

Hucleated Zed Blocd Cells:—-As indicated before all nucleated red
cells in the circulation are stnormal. Their significance will be gziven
under the various diseasses. ..ith .right's stain they hzve 2 dcep blue
nucleus =nd a distinct amount of pink or very light blue cytopasm. There
are four kinds: (a) Normoblests, which arc of the seme size ss the ordinary
red cell, 7-2 microns, have a deeply stained centrally niaced nucleus ocAlu~
pying sbout one third of the cell. They may bte told from the smell lym-—-
phocytes, which they reeemble, in that the nucleus is not so lerge and the
relatively grester cytoplesm is not so blue but shows ¢ distinct tendency
to tske the crdinery stéining of the red cell cytcpesm. (b) Kéfhd Hicroble
These sre nucleated reds, smaller thsn the ordinary red cell, from 2-5
microns. It is like the ordinary normoblsst, edcept in size. (¢} Hege-
loblast from 10-20 microns, larger than the ordinsry cells, gemerally
rounded, although their shape may te somewhat distorted when spread on g
slide. Their single nucleus, while usually ouite dense, may be fragmenyed,
loted, perhps showing varoius mytotic ligures or even a nucleolus, (a)

Cigantokblasts are ell nucleated reds over 0 microns in diameter. Therc
is morc tmndency in them to show varoius nuclear changes.

ca. Leucocytes.

1b. Normel:-- Theé normal numbsr of leucocytes veries

quite & good bit under different conditions and at different times of the
dsy. It is usueslly siven at from 7 0CO to 10 000 per cumm. The relation
of the whites to the reds is important. Thig should be from about 1 to § 0C
to 1 to 1000, lc. Lymphocytes:-- £11 lymphocytes have more nucleus

then cytoplasn ard &are divided somewhat erbitrarily into the small end largo
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1d. Small Lymphocytes:-~ These are from 5-8-
micrens in diameter, more frequently the latter. In the adult they con-
stitute from 22-25% of all leucocytes, in children from 50-60%. They hav
a comparatively large cantrwlly located single nucleus with an insigaif-
icant narrow rim of cgptoplasm. ¥With ¥rightfs stain the nucleus is a dsar)
purplish blue with a robin's egg blue cytopasm. There are rarely sny cyt
plasmic granules. These cells may be very slighylt ameboid but are not
phagocytic. 2d. Large Lymphocytes:--— From 8-10 microns in
- diameter, constitute from 2-<% of the leucocytes, af¢ relatively large
round, single centrally paced nucleus, with s distinect rim of cytoplasm.
The appearance with Vright's stain is the same as for the small lympho-
cytes, except that they have more cytoplasm and in this cytopgasm are occ
Sionally a few dark blue or purple granules, though naver marked in numbc
These are somewhat ameboid but not phagoeytic.
2c. Transitional Leucocytes:-- These are from 11-1.
micrens in diameter, constitiute from 1-2% of the leucocytes, have a larg
rounded cr oval, usually matched centrzlly palced nucleus, with a relativ
gretere rim of cytoplasm., VWith VWright's stain the nucleus has & finter b
than in the lymphocytes, the cytoplasm a faint blue with some few purple
granules, They are actively ameboid and phagocytie.
3¢, “locture 12, 11/20/'08.
3¢.Polymorphonuelear neutrophils:-- From 12-20
microns in diameter, in the adult comprise from 60-70% of the leucocytes,
have a centrally paced, distinetly lobed or twisted nucleus to represent
the various capital letters. If may be elongated or curved. These cells
have much cytopasm with fine grsnules. %Vith ¥right's stain we find a dar
blue or dark lilac nucleus and the fine cytopasmic granules are of a redd.
lilac color. These leucccytes are actively ameboid and -are phagocytic.
4c, Eosinophils:-- These are from 8-20 microns in
disméter, usually about 12 microns, snd comprise from 2- 4% of the normal
leucceytes. The nucleus ic distinetly lobed or double, there is much cyt
plasm containing large shiny grsnules, :ith Wright's stain we have s blu-
or dark lilac nucleus.and the larger cytopasmic granules are distinctly
red, lying in a light blue cytopasm. Fregquently in the slides these cosir
ophils can be seen breaking up and discharging their granules. They are
boid and somewhat phagocytic.
- 2b. Abnormal Leucocytes:--
lc. HMast Cells:-~ These are from 8-12 microns in
diameter, the nucleus is single, double, or at times lobed. There is s
comparativeély narrow rim of cytoplasm in which are large grenules. Sone-
times these may be encountered in the normal blood, With vwright's stain
the nucleus is purplish or dark blue, the cytoplssm is blue and in it ar-
meny large dark purple, afmost black round granules,

' 2c. Myelocytes:-- These are always abnormal in the
peripheral blood. - 1@, Losinophilic myelocytes:-~ These are large
in exceptional cases reaching 49-~50 microns in diameter, but usually fronm
15-18 microns. They have a single nucleus, usually excentric, with nuch
cytoplasm and fairly large granules. Viright's stain gives a dsrk blue
or dark lilac nulceus, a faint blue cytoplasm in which are many red, fair’
large granules. It is differentiated from the ordinary eosinophil by its
single nucleus, its usuelly large size, and somewhet smaller granules.

‘ 2d. Erlich's Myelocytes:-- From 15-18 microns.
has & centrally pdaced, single nucleus, with eosinophilie granules. irigh
stain gives a lighter blue nucleus with red grsnules and a2 lighter tlue
cytoplasm. Crdinarliy this is included under the preceding group of Ag{
eosinophilic myeloecytes. ‘ :

2d. Cormneil’s iMyelocytes:—- From 15-20 micron:

has a single excentric nuecleus, with much cytopasm showing fine granules.
wright's stain gives a lighter blue or lilac nucleus with a fainter blue
cytoplasm in which are fine purplish grenules., This, perhaps, is more frc
cuently cslle d the neutrophilic myelocyte. These myeloeytes normally
occur in the marrow of kaones, where they are spoken of a s marrow cells.

3a. BElood Platelets or Plaques:-- These &re 1little spherieal
or ovoid htodies from 1-<4 microns, circulating free in the plasma, variousl
estimated at from £ 00 00O tp 400 000 per cumm. The origin and signifi-
cance iis still in dispute, but as yet they have no clinieal importsznce.
They disappear on exposurc of the blood to air. Vright's stain shows them
blue with smooth or irregular margins, conteining many small blue or viole
granules toward the center. They fregqunept 1y cccur in groups or masses.
The greatest importence connected with t':em is when lying accidently upon
-a r,b,c, they may be mistaken for the malarial parasites.
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II. Variations in ths hemzglobin,

Normally therc should lLe nofree Eb in the plasma or steining the
tissues, however, in certein discase whirc therc has been extengive hemoly-
sis, e5 occurs in certein snske venoms, with poisonous toad stools, certgin
drugs es ¥0l03, carbolic acid, snd after severe burns, and sometimes in
the acute infections as pneumonia end malaria. A condition somewhat s$ime-
ilar ocecurs in postmortcn decomposition. Then the Eb is dissolved in the
plasma the condition is called hemoglobanemia; 1f eliminated in the urine,
giving it a dark browm or deepd red color, he condition is called hemo-
globinuria. This last is charsctoristlic of certain severe infec:ions of
nalsria, = "black woter fever". In all of these cases an excess of &b
is carried to the liver, transfered into tile pigment, so thet wo get jaun
dice. As a rule, the porcentcge of nk varies up and down uniformly with th
change in the number of r,b,c, however, in some conditions &s chlorosis,
the b index may be less than one, which means that the individual red cel.
contain less kb than usual. On the other hand, we sometimes the b index
greater than one, &8s in perniclous anemia when it is 1.7, meaning that even
though the r,b,c, erc decrcased in number, each cell carries more Hb than
usuel. Various chemical combinations of ib are possible. frdinarily the ¥
Af PB oxysen is loo:ely combincd with the &b = oxyhemoglobin, but some-
times it is moru Firmly bound, less casily dissociated = methemoglobin.
This mcthemoglobin is formed with a variety of polsons prominent smong
which ere ¥C10%, certain of the coaltars as acetanelid and antipyrin, etcC.:
Th:s ezuses the blocd to assume a dark chocolate color and gives & char=-

acterisite spectrua. The carbonic oxide hemozlobin (CC Hb) occurs with
inhalation of Firc damp or illuminating eas containing CC. 1t gives the
blood a rose or cherry red colot. “hon warmed in & porcelain dish with 1€
NaOi: the CO blood becomes cloudy, then clear with reddish flekes on the
surfece, while-normel blood becomes brown with a grenish cast. Also upon
addinz ZnCl solution the CC blocd becomes or remains red, while normal blec
will turn black. ¢n adding 4 or 5 volumes of lead acetate the CC blood
remains red, whilc normal blood turns Llack. This combination of CO with
Eb persists in the ble~d for several days, even though the petient is to
recover. It zlso gives a chesracteristic appearance with the Bpectroscope.

IIT. variations in the Loucocytes.

1. Degenerations:-- herc leucocytes arc present in degenersting
tissues they naturzlly take part in the rrocess, however, in the blocd it-
self certain derencretioms may be found. 7This may occur in some cof the act
infections and progressive pernicious enemia. The neutrophilic granules
may tecome acldophilic, the nicleus becomes irregular, swollen or shrunken,
staining badly or even disappesring, sometimes with kariolysis or kario-
rhexis. The leucocytcs may also undergo e gkycogenic degeneration. This |

found in such diseases as diladetis mellitus and in suppurative conditions.
‘hen the filn ié dried end stained with ilodine end gyycerine, Bh ree
degrses of this glycogzenic degeneration( idiophilia) may te found. (a) A
slight diffusc mahogony color throughout the whole cell. (b). Definite
rounded globules in the cytoplasm or even in the nucleus. f{c). The whole
cell mey be filled up with glycogen. Dememker that the glycogzgen is freely
soluble in water so that no water must be allowed to come into contcact wi-
the f1ln. :
o, Eypoleucocytosis:-- This is a condition in which there occurs tc
few leucocytes in the privheral blood. There may be an sbsolute hypoleuco:
cytosis or leucopemia, if the number per cumm be too small. Or it may te
relative if thelr proportion to the red cells be too small. The latter is
a rere conditicn except as associated with an absolute hypoleucocvtosis.
Leucovemia, while strictly spcaking means hypoleucocytosis, 1is sometimes
applied to both The dechesse in the normel number of leucocytes may ocou:
in & nuber of conditions; eg, (a). starvation and malnutrition, as in eeno:
of the oesophsgus., (b). hort, hot or prolonged cold baths produce a tem
porary decrease in the leucocytes. (c?a ifost of the acuté infecctions whic
show no leucocytesis, msy at sometime in thelr course show o hypoleuco-
eytosis. (d). In pernicious anemie the sbsolute count is sometimes low,
indeed this mey occur in ang scverc anemia. {(e). In the socalled splenic
enemia or in the spleinic form of Hodgkin's diseasc we not infrecuently ha*
& merked decreese in the leucocytes. In neerly all of these cases it is tl
polys that suffer most, there being a relative increase in the nuber of 1yr
phocytes = & relative lymphocytosis. : :

+hile stictly cp.aking it does not come under leucopenia, I wish tc
fall at%eniion to certain acute infections, which are not accompanied by &
eltocyt0S15. Tndeed, as suggested above, there number may be actuslly de
Ry

decreased. These conditions and diseases are the Tollowingi—
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Typhoid, para-typhoid, most cases of grippe, measles, munps, maltz fever;
eystitis, certein forms of tuberculosis, including insipient tuberculosis
miliery tuberculosis, tubercular peritonitis, periostitis, ostitis,
pleurisy and pericarditis, It is to be remembered in this connection ths
oriy of these diseases may exhibit complications wherein the Teucocytes ar
increased in number.
3. Leucocytosis,

This means en increase in the leucocytes in tl.c poripheral
blood, This may be an sbsolute increase or a greater number per c.m.m.
and it is to this that we usually refer when speaking of a leucocytocsis.
Or the increase may be relative, where the proportion of whites to the re
is greater than normal. there the number of leucocytoss is grestly in-
creased, the boundary being arbitrary, the condition is called hyperleuco
cytosis. ,

la. Physiological leucocytosis:— Here+we include that 5F
the newtorn, of digestion, of pregnsncy (?), post-2877¥8aasso, after vio-
lent exercise, massgge and cold baths.

1b, Leucocytosis of the newborn:~ At birth the aver-
age number of leucocytes in the babe is from 17, 000 to 34,000. This gra-
dually falls until in the 6th year, when it reaches that of the normal
adult, On the first day the polys predominate, 75%, but by the 2nd week
their per centage has sofallen, that we have only 36% and 45% of pympho-
(vtes, & condition which continues throughout the first yest. “hen the
per centage of the polys rises until sbout the 5th year when the ususl COR
ditions met in adults prevail. : ' :
Lecture 13. 11/23/%08,
~ 2b. Leucocytosis of digestion:

As indicated before starvation decreases the leucoéytes, but on the
other hend after a mid-day mesl, sspecially if it be rich in proteids,
there will be an increase in the leucotytes, reaching its maximum sbout 2
to 4 hours after the meal. The increase is usually asbout 1/3 mere, Any
disease of the gastrointestinal tract may prevent this incresse in the
leucocytes, especially if it be of the stomach. Heals chiefly of meats
gl7e & greater increase thah the vegetable diets, however even in a fest-
ing person about mid-day there begins to be scme increase in the number
leuwcocytes, o kind eof periodic variation.

3. Beucocytosis of Pregnancy:~ ‘hile it is ususlly
- Stated that a pregnanct wemen, ¢specially a prinipara, shcws a leucocytos
in the later years this has been decided end probably in uncomplicated oo
does not cccur, . :
4b, Post-partum leucocytosis: during laber there is
slight increase of the leucocytes especially in primipare and in young
women. Thls continues during the first week after deliverv snd then fell.
to normal. EHEowever, it is not sufficiently marked to be of diagnostic
value.
5b. The effect of violent exercise, cold baths and
massgge:—- where the exercise is violent and prolcnged, &s in s long dis-
tance race, there ls a leucocytosis which spproaches the pathclogical in
the number and character of the leucocytes. The increase due to ccld
baths if not tco prolonged, and masssge, is probably explained by the cha
es in the blocd pressure and the chanses in the size of the peripheral ve
sels. :
In all most all of these physiological beucocytcses the per eentag
¢7 the various leucocytes will be uncheanged, or if there is any change, t’
rolys are increased at the expense of the lymphocytes.
2a, Pathological leucccytoses:~
1b. Post-Hemorrhagzic:.- Almost immediately after a large
heworrhage, say & onc hour, there is usually an incresse in the leucocyte
frequently from 16,000 t® 18,000. 1In s tr#umatic hemorrhege this may
persist fcr some days, In a hemorrhage from the stomach or lungs, while
the leucocytosis occurs, it rapidly falls back to normal. Even in a cere-
b¥al hemorrhage, wherc the actual loss of blood .is small, .one may find
this leucocytosis. So there must be some other facotr, as yet unexplained,
aside from the actual amount of blood lost. In the post-hemorrhagic
leucocytosis there 1s usually a relative and an ebsolute polynuclecsis, Ir
rare cases, though, one may find a lymphocytosis.
: Zb. Cachexic leucocytosis:-
In & great many cachexic condi-
tions one may find and leucocytosis. If this be due to a malignant tumor
the extent and cheracter of the Jleucocytosis will depend upon a number of



&~

{27) ,

factors, as the position of the growth, ita size, rapidity of the grwoth,
and the rézistance of zhe individusal. Those tumors associated with hemor

rhage usually show a high leucocyte count, also if the tumor is rapidly
incressing in size, the leucocytosis will be marked, especially if the
case have a fiar resistance. As a rule the increase is in the polys, but
in cancers 1t 1s not rare to find a lymphocytosgsis.
3b. Terminal or ante-mortem leucocytosis:-

wvhere the dea
is sudden or rapid one does not find this terminal leucocytosis. If the
death be slow there is usually a rise in the number of leucocy.es, even to
80,000 in the 24 pours preceeding death, This is due either to stasis or
to a terminal infection. It is to be remembered that the leucocytes are
more cohesive than the r,b,c, so if the stream be slow more of themwill
gtick in the peripheral vessels and be fcund in the drop.of blcod at the
time of puncture. In this terminal increase polynucleosis is the rule,
however, cases have been reported in which the number of lymphocytes kas
high, 90% or so.

4b, Inflsmmatory leucocytosis:-
This is sometimes

spoken of as the leucocytosis of acute infectlons, a poor term because a
number of important acute infection do not show an increase in the leuco-
cytes. The rule is that suppurative and gangreous processes show more
leucocytes than affections with seruous exudates ( non-suppurative serjous
inflemmations}. Cabbott sums this up as the resultant of two forces:- the
severity of the infection and the resistance of the individual., ({(a). ivher
rhe infection is mi}d and the resistance is gcod there will be a small
leucocytosis; (B). infection less mild end the resistance less good =
moerate leucotytosis; (¢)., Infeotion is severs, ond the resisgtance Food =
marked leucocytosis; (%). Infection severe, reistance poor = no leudocyto

There sre two fairly well defined stages in this case. Early in the
infection there is an apparent decreasge in the leucocytes, due tc & swel
ing of the endcthelia causing the leucocytes to stick and not come out of
the puncture and also tc an actual degemersation of the leucocytes. This i
seen in the early stages of pgiphtheria, pneumonia, and ssepesis. I the
patient's resistance is poor this continuesand is an unfavorbblesign. The
next stage 1s an increase of the leycocytes, due to the regensration effor:
on the part of the marrow tc an increased Tlow of lymph and to the stimu-
lation of the blood msking orgahs by the bacterial prcducts. 1t is the
actively amoebcoid and phag onytic cells whloh are increased, so we find a
greater per centage of palys, even to 95ﬁ This is the reason that letzen:
koffer assigns to the polys sich a high value in the action of immunity ed’
protection. There is no guestion that their ection is protective and
serves to rid the body of bacteria and their products, however,its serious-
1y doubted if this be due to the phagocytic action alone.

5b. Expcrimentsal leucocytosiss

experimentally & leuco-
cytosis may be caused by the exhibition of & great many substsnces, sonme
if injected, still more if given subcutaneously or intravenously. ‘Extract:
of spleen and marrow and thymus gland have been found to produce & leuco-
cytosisg. However, in most of these it must be admitted that the leucocy—
tosis produced ig very similar to if not identical with, the inflammatory
leucocytosis. As & further evidence of this i% is usually noted when giver
subcutaneously, the degree of leucocytosis correspends in a great measure
to the anount of locel reaction. It is possible, of course, that some of
these substances, might te of practical use, as they increase both the
phagocytic and the bacteriacidal power of the hlced. :

"IV, Variations in the Erythrocytes.
i Polycythenia"m
By this is meant an increase in the number of

r.b,e, per cublic c.m. in the peripheral elrculation. This may be an actus
increase in the total number of r,b,c, or it may be due to a degcresse in
the amount of plasma, causing a grcatar coneentration, o8 1t Were, oF the
T, 0:€, . The latter is by far the most frequent.

Etlology:- Such concentrationmay occur in any disease accompanied
by profuse sweating, Pfrequent watery stools, as is diarrhoes, dysentary, or
cholera, provided at the same time there is no marked hemorrhage. Also in
profuse sweating. Then too a polycythenis may be due to a decrease in the
areation of the blood and venous stasis as in endocarditis, emphysema, and
asphyxia. A permanent polycythenie occurs in those 11v1ng in high alti-—
tudes. In these larer cases the r,b,c, may reach 8,000,000 although the
pumber is usually between 7 and 8 million. At first there is a polycythenic
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and many microeytes are found althoughlater on in - few weeks the cells
have their »rormal appearance., At first there is not s corgesponiing inm
crease in the Hb but laten on this usually becomes mcre than 100%, keep~—
ing pace with the increased number of r.,b,c, The cause of this increase
is probably two fold, (a) in the increased altitudes there is much more
water lost through the skin and the lungs, Lesding to ayl degreee of con-
centration; (b) nature must in some way compensate for the rarefaction
of the atmosphere, that is for the decreased smount of oxygen. If the
patient moves to a lower altitude the nunber of r,b,¢, drops to normal,
indeed it retunrs to normal much faster than the increase was made. Then
again eertain polycythenias seem to have no definite cause.

2. Anemia or olygocythenia:-~
Anemia may be defined as a diminution in the corpuscular elements
per cubic H.M.in the peripheral carculation. Roughly we divide snemias
into two great classes:~ (a) Secondary or symptomatic, in which we re-
cognize the cause and (b) Primary or essential, in waich no causeo as yet
has been determined. This then 1s the distinction between the two
classes, but it is probable that as our knowledge pf the ttiology in-
creases, the number of primary anemias will diminish,
la. Secondary anemia:-

Ib Etiology:~ The causcs of secondary anemia are
manifold as one would expect. Unsanitary surroundings, poor or insuffic
cient food, over work with slim diet, emotional disturbances whihe af-
fect the apetite, sleep, etc, produce Varying amounts of anemia., Fainfu
affections from their mental and physicial influences upcon the nutrition
may be accompanied by anemia, Parasites, those in the blood causing a -
blood destruction, as malaria are frequent. Intestinzl parasites, as t
uncinaria and the betherocephaiuslaius may be scconasr-ed by much snemia
In these intestinal parasites the anemia is probably aueto a combination
of three conditions:- (a) Their presence may give rise tCc some indigesti
(b) they may actually eat some of the blood: (®} but ihe most important
is that they laborate a toxin, which upen being absorbed is blood destru .
Infectious diseases are accompanied by a degrse of anemia. In acute in-
foetions this at first is not so manifest, but uswally makes its appear—
ance at the time of the comvalescensg, when it may be guite distinci.
Certain chronic infections, as syphilis, tbc, may produce much anemia.
Chronic inflammations of certain of the orgens, as chronic nephritis,
cirrhosis of the liver, etc, may show an anemia because af the general
disturbance of the nutrition. Cachexic diseases, especially malignsant
diseases, alsc may show & very prominent secondary anemia. It is to be
remembered that the degree of secondary anemia may be slight or very
Severe, approaching even, ¢r passing into progressive pernicious anemia,

2b. Blood changes, s :

lc. Physio~chemical:-
thile the anemia may show verying degrees, the blood is lighter in
color, more watery, flow easily from the puncture, and clots resdily.
The sp. gr. of the plasma is normal, but that of the whole blood is re-
duced, sometimes even to 1050, depending upon the decrease in the number
of r,b,c, and the loss of their nitrogenous material, The Eb reduction
depends upon the severity of the anemia, in most cases the Hb index is
below normal, however, the decrease in the Hb may rollow the decrease in
the number of r,b,c,. The reaction of the blood is usually unchanged.
2¢. Cellular changes:-
As to the number of r,b,c
it 1s possible in the mifidler cases that there be no decreased at all. DI
deed in a few cases the number may be over 5,000,000, yet in these cases
each cell contains too little Hb, that it the Hb index is below normsal.
£.1 gradations between the normal number on down to 1,000,000 may be met
The varistions in the shpae of the cells will depend upon the severity
or degree of the anemia. In the middle,grades there is none, on the
other heand the individual red cells may all of them be slightly too smali
In the severer cases poikilocytes of various shanes adsgizes appear, mic:
cytes and megalocytes also, Althomghi the megalocvies do not appear in
marked numbers, As the irregular foms begin to appear, one sees that
~ heir cytoplasm becomes altered. 1In its staining reaction the cell, eitk
as a whole or in parts, shows an effinity for basic stains = pclychroma-
taphilia. If the anekia be of much severity and the patient's resistance
fair, it is not ususual to find erythrc-lasts. Nearly of these ars mono-
blasts. Meglobfasts whoe only in the severe cases, while gigantoblasts
are particularly seen in secondery anemias, Microcytes are also rare.
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These erythroblasts may be taken as on evidence of rapid blood formatinn.

Leucocytes: -~ vhether or not there would be a ‘leucocytosis denends
upon the cause ¢f the anemia snd this has been sufficiently discussed unde
the genersl heed of leucocytbsis, 24s a rule, as the nuwber of »,0, 0,
decrease the white cells. increase both relatively and absolutely. In the
severcr forms of secondary anemia one may find a few nyelocytes, usually
Corneil’s, An occasional basophil or mast cell may show,

38, Associated Lesions:-- The charsctieristic paiocr of
tthe skin is well known. Legenerative chenges, eithior -arenchymatous or
fatty, are to be expecisd in the verious viscers, as the kidneys, liver,
and myocardium, particularly if the anemia lasts for g considerable itime.
Degeneration of the canillary endothelia are to be expected and it is 1o
this that we ascribe the edema. An important change i1s seen in the msrrov
especially of the long bones. From its usual pale or fatty color it becon
pink and lymphoid in character and smears show a marked increase in the
nunber of erythroblasts. TRemember that some of these nucleated reds are
always present, but in the secondary znemias they ineresse markedly.

4b. Propgnosis:~- This depends upon the cause, its severi
and the possibility of its removal. iemember that with every anemia of s
severe grade a viscious cyels is lisble to be established. The poor
cuality of the blood causes mors work to be throwm upon the important
organs, wnile at the same time the- blood has less ability to carry oxygen
ans food stuffs. This will explain the decenerations mentioned above.
So long as the blcod forming organs are provided with sufficient nutri-
tion to cnable them to carry on their wotk and form new red cells to take
the place of those lost, that long the patient will hold his own or nay
recover. ihen this fails the cese becomes progressively worse and he may
die with or without the blood assuming the characteristics indistinguish-
able from those to be deseribed fro Progressive pernicious anemisa.

2a. Primary or Lissential Anemis:--
1b, Chlorosis:-- Some of the synonyms of this condition
€; viz, green sickness, febris amatoris, morbus virginmis, chloremia,

chiloranemia;

Lefinition:-- This is a peculiar disessc of girls or young wonen,
manifested especially in a woderate decrese of erythrocytes, accompanied
by a marked decrease inlthelilliclogy:~- £t best we must confess that the
cause is not known, It is almost limited to blond females usually under
20 years,of age, developing at puberty or a little after. 4 few rsther
typlcal cases have been recorded in older women under the name of chiloresi:
tarda. 2 host of predisposing causes have been recorded; a family tendenc:
to tbe, heredity, the emotions such as grief', fear, anxiety, home sick.-
ness, love sickness, auto intoxication, habituzil constir~ticn, dyspassisa
or faulty intestienl digestion, menstrial distrbances, vihygenis surround-
ings especially when accompanied by over work and foaulty dict (factory giz
Some authoritys claim to find the disease more frequent in giris of large
Temilies and repard the chlorosis as part of s general condition, one men-
ifestation of which is unusual fertility. 5till others regard it as a
neurésis. f#any of these girls show perverted apetites.

Zc. Elood Changes:-- _

1d, Physio-chemical:-~ The blocd is easily cob-
tained from s puncture, sometimes spurting out as fron sen artery., It ig
toe nele, frecuently merkedly so. The specifice grevity of the whole blocd
is too low 1035 to 1045, although that of the serum is alone unchanged.
Ihe blood clots guickly. The slkalinity may te skightly increased. The
most characterisite change of all, however, is thoe decrease of the Eb usual
to 35 to 45%, This ususlly is the esrliest change, the decrease being out
af sroportion %o the v b.e,. The Lb 1ngex then, is very low, frecuently
from .5 4o .5 . The wotor 6f the blood is frequently ine ressed =hydremia.
Eut the dried residue may be practically normal. The albumens, F and X are
decreased. Changes in the amount of iron are not constant, in most cases,
however, it is less,

2d. Cellular Chenges:-~ In most ceses there is
comparatively 1lit tle deercase in the number of the r,b,e,, indeed they
may be increased, over 5 000 000, The average, however, of s longz series of
cases is about 4 000 000. If allowed to go untreated the number of Tobges §
falls to 1 500 000. Do not forget to contrast this comparatively slight
de crease of the r,b,c, te the very low percentage of Hb.

Changes in Size end Shape:-- A slight decrease in the average size
ef the r,b,c, is frequently seen. Fut their shape remsains normal uvnzil
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the case becomes very servVere when we mee: with poikilocytosis and poly-~
chromatophilia,

' indoglobular changes:

A very marked Ffeature in the r,b,c cf chlorc=
sis 1s their psleness, both stained and unstained, It is the center that
is cheefly affected sometimes only a narrow rim of cytoplasm appearing
about the periphery. HNucleated reds are hard to find and always normoblast

Leucocytes:—~ In most cases there is a relative and sbr~lute leuco-
pemia, although never very marked. The polys are decreased end the small
lymphos increascd. Sometimes the eosinophiles are increased in number
and insevere cases myelocytes in scant numbers make their Bppearance.

Elocod pletelets:-
These are ususally much increcased and and to these
some have ascribed the readily coagulability of the blood.

Associated lesions:—-

; In definite cases the 8kin has 2 somewhat
greenish tint, hence 1ts name green-sickness. FEypoplssic of the sorta
has been described in e number of cases Lut it is doubiful whether this
has any real connection. There is a marked tendency to thrombosis in
the veins, especially thie cerebral sini, less frequently in the other veins
Evidchce of circulatory weakness is seen in the slight cdema about the
ankles. A peculier venous hum is at times heard in the lerger veins: the
cause is not known. Eypoplasia of the genitals, though not constsnté, is
Seca in & nuamber of these cases. No change in the blood formink organs
is to be seen, but the spleen may be slightly enlarged. In marked cases
the - anemia may produce a fatty degenertain of the viscera. Distubzance of
secretion in the stomach is frequently met. usually a hypersecretion.
The bady as a whole seems to be undernourshied and the muscular power is
decreased.,

Prognosis:~-- I not trested these cases may go on to a fatel issue,
however, the mOst Of Tthem esspec ally if they be true chlorosis, are rodily
amenable to chenged hygenic, conditions, diet, snd the administration of ir
iron.

Lecture Fela B
“b. Progressive Pernicious inemia.

Synonyms:-- Pernicious anemis, idiopathic, Addison's Causeless,
Eiermer's Disease, and ¥Myelogenie Anemia,

The defintion is somewhat unsatisf actor¥, This is a pathological
process associzated with excessive henolysisand a dec@eased hemotogenisis,
for which no efficient cause can be discovered, It is charsctorized by =2
marked decrease in the r,b,c¢, and a high Hb index, end a decreases in the
leucocytes, iell defined types of this process are so typical as to con-
vince one that he is dealing with a distinct disesmse entity, entirely dif=
ferent from secondary anemia. Be it remembered, however, that intermedi-
atefdl stages may be found in which 4t is practicallyimpcssible to say
whether one be dealing with a real progressive anemis or a bad csse of
secondary anemia. The description which follows will be of these typical
sases,

le. Lktiology:-—
0f the-rec@l cause we are still in
thie dark. Some hold that the process is essentialily en coxtonsive haemo-
+¥ysis, others that the primary lesion is dericiscnt Hloc? iommstion, or a
lecreased haemotogenesis. cany predisposing casues have been suggested,
such as syphilis, maleria, child-bearing, repeated small hemCrrhazes,
lervoils shock, chronic Gasto-intestinal diseases. lowever, as Cabbott
123 well said these stand in relation to progressive anemia as the last
“traw which breoke the camels back.. All thess cuuses mentioned have ex-
-sted in nuwberless cases without a progressibe anenie fllowing, so that
8 to be real cuases they are probably not, but only accidental. As to
oal demonstrable causes may be menticned the di-botherocephalatus and
he uncinaris. while in both of these parasites their presence even in
onsiderable numbers may be followed only by a fecondary anemia, yet certain
ases do develop a blocd picture and clinical ccurse indistinguishable from
ne typical idiopathis or cryptogenic and later the expulsion of these
arasites lead to the resovery of the pstient. These intestinel parasites
robably do not act slone by stealing blood, but their greater action is
robably due tc a haemolytic toxin which they produce. :
As to the age of the patient, most occur in adult 1ife,usually not
efore 20 years, nor after 60, Statistics show a slight preponderance
v males arfected,;although this is indee@ slight.

.
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2o, Blood changes:

! : 1d. Physio~chemicaliy—~ The color of the blood as
it comes from the puncture varies greatly. As a rule it is pale and
watery, but st times even when the r,b,c, are greatly decreased, the whole
blood may be bright red, as a result of 2 high Hb index. The blood is
obtained with difficulty. #n almost constsent feature is its great Affir-
Af¥ fluidity. Instead of Porming a nice round elevated drop on the finger
or ear it spreads out flatly oWer the sutface and iz difficult to hendle.
The drop may lcok straly as though the cells were separating ~ .. the plas
Coazulation is much delated and is incmmplete. The spetific gravity of th
whole blocd may be very lcw btecause of the loss of albumens, especially
fivrinogen of the plasma, but more egpecially the Eb of the r.;b,c,. Indeec
this specific gravity may be as low as 1025, below that of narmal serum
alone, The dried residue of the whole blood is much decreased, while that
of the sserum alone not so much so. The Eb is actuslly reduced in amount,;
but this decrese does not kecp pace with that of the P.by 0y, the Eb
index being high, above normal, even as high as 1.7 . ™iring the periods o
improvement the I'b index may fall to one or below one, and is usually con-
sidered a favorable sign. %he high &b index is one of the characteristic
feat ures of progressive pernicious ancnmia. It is ususlly said to be due
to the grecat percentage of megalocyies.

Qo tei A—m =d. Celluler chenges:~- As to the number of r,:
r,b,c,, most cases of progressive pernicious anemia siiow between one and
two million per cumm, The fall in number to two million is usually quite
rapid bu* below this the rate of fsll is much slower. The lowest count
on record is 143 000 r,b,e, ner cumm. One or more remissions are to be ex
nected, in which the number of the r,b,c¢, approasches normal, but these
remissions are always followed by a rehanse in which the number often
drops below that which was present before the remission. The number of r,i
r,b,c, may remain stationary, sbout one or two million until death: other
cases may show a gradual progressive deerese in the number until the fatal
issue, : :

Changes in the Size:~- In progressive nerniciuos snemiz the aver-

efe diameter of the r,b,c, is increased, many megalocytes appear, somc

even claiming that unless as many as one third of the r,b,c, are megalo~-
cytes the diagnosis of progressive pernicious snemai should ne made with
reserve, Sometimes gigantocytes are scen. At the same time microcytes

and normal sixed erythrocytes are met. It is the usual thing to see many c
those cells too deeply stained, that is containing too much Hb. :

Changes in the shape:-- Poikilocyteosis is the rule, practically
all cases showing irrepularit¥es in the shape of the r,b,c,. Some cascs
show a marked tendency to assume an oval shape, as though reverting to
the blood of some of the socalled lower animals as the frog. Tennis
racquet, pear, star, or saucer shaped r,b,c with crenations make their
appearance. fmebold movements, usually slow, are at times seen in the r. b
especially the megalocytes in the fresh Preperation. Roulex formation is
sbsent or incomplete or because of the variation in shapes may assume
peculiar Torms. :

Staining reection of the R.E.C, :~- The deep stain of some of
the r,b,c, has been mentioned. At ons time these little and tensely
stained microcytes, called Eichort's Corpuscles, were thousht to be path-
ognemonic of progressive pernicious snemia. hile they may prominent in
this disease they are by no means confined to it. Again a distinet poly-
chromasia is seen, either as a spotting, stippling or diffuse staining of
the v h.o_;

Nucleated Reds:-- khile by no mesns charscteristis of progressive
perhicioius anemia, yet erythroblasts ere usually cuitc a orominent :
feature., Indced, if the nucleated reds casn ~not be found avter search on
several successive days, the diagnosis of progressive pernicicous anemas
shou.d be abandoned. ihile in the secondary anemias the normoblast is the
srythroblast usually found, in progressive perniciuous anemia it is the megs
1egaloblast whiech forms the majority of nucleated reds, about 4 to 1. Free
juclei with tagés of eytopasm containing Hb may be met,

Leucocytes:~- A marked decrease in the number of leucos is a con-
stant feature in all severe cases of progressive pernicious snemia, even
yelow 1000 per cu, M.M, During the remissions the number of leucocytes
nereases along with the increase of the r,b,c, up to and even beyond the
wormal., This decreased number of leucocytes contrasts very strongly
rith the secondary enemias, where the leucncyte number is normal er great=
Ly increased, the latter the most usual thoag. The polynuculear nutro=-
~+hiles are imzyxEEEEd decreased and the lymphocytes are increased, parti-
cularly the Xukimrx small lymphocytes. Prwctically a constont condi-
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tion in progressive pernicious anemia is the nresence of a small nomber
of myelocytes, ususlly abcut o Sometimes we meet with ;asophiles, and
other abornmal leucocytes.
Blood pltelets:-— Cabtptt says thege are greatly decreuscd in numb-—
ET ; :
26, Assoclisiec egiong- '
ic. Central nervous system:— In the brain there 1is
s tendency to extravasation of small sznounts of blood. A eondition, which,
howsver, may be seen throughout the body. These hemorrhaszes may be in
the brein substance or in the meningesx. The little clots may organize
in the membranes end remain es little pigmented scars; while in the brain
rissue their site is marked by pigment, vacuolation of the cells, edena,
and decrcascd staining sffinity.
Chenges in the spinesl cord:;~ Kmm In ell cases
of progressive perinicious anenia vhere the cord wes carefully sramined
at the sutopsy, show lesions ef thet part. These loeic s are usually
sym metrical, or salmost 80, occupying the cerviesl anc dorsal parts of
the cord. - The gray matter is not involved. The parts most affected
bteing the columns of Goll and Burdach, sometimes the latersl coluins in
end near the pyramidal tracts are somewhat affected and more rarcly the
direct cerebellar tract, At times in the cord minute hemoryhaces ere
seen. No alteration in the size or shpae of the cord is caused from the’
1osions mentioned above, These lesions ere 1o be interpreted as degen-
epations from a toxemia similar to that which may be met in diabetes or
diphtheria. The histolosicel appeerance of the lesions varies with
its age; those more recent show axis eylinders with grsnuler, swollen
myelin sheaths, without chenge in the interstitisl tissue. In the older
parts there is e distinct sclerosis, a great increase in the nerucglia,
and in the number of nuclei. The axls cylinder and sheaths both disappear.
producing a honey~comb of the tissue with spaces gither emnty ot filled
with a clear homogenous material. In the connective tissue meny corporéa
amylacea may be seen, The nEER¥x vessel walls are fibrosed and hylaine.
Chenies in the bone marrow:- -
while the lesions just indicated in the
central nervous system are essentially dezenerstions, the changes in the
bone marrov probably represent an efrort %t repair or regeneration os the
tlood. Certain rapnid cases, witli an scute course may show no cheanges in
the marrow, but pAractically all the chronic casges do. The -usual change
is the cohversion of the fet like marrcw in the shafts of the long bones
into & red or pymphoid marrow, which grossly is sinilar to thst normally
found in the epiphyses. Ghis is & current jelly marrow, named from its
color and consistency. Grossly this marrow cennot ke teld from that
frecvently found in secondary anemias, but can microscopically. 1t may
be wide sprezd, involving all the mmmgslong bones or it may occur in iso-
lated patches. wieroscovically this narrow is characteristic. Instesd
of the normal sized erytiarocytes and normoblasts seen in secondary anemig,
we now find a great prepondersnce of the negalocytes and also megaloblasts
#ith large pale nuclei. HMany of these are mytotic, while others axXEX
&how karyorexis and karyolysis. The ordinsry marroiwr lenzecytes &are un-
chnaged, except that the nurber of lerge ones, Giasnt c:slls, are increczsed
and these may ecentain r,b,c.
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Lecture 12/11/198.

Visceral Changes of Progressive Pernicious Anemia:-

Spleen and Lymph Nodes:-- In most cases of pernicious snenis
these organs show no change. Sometimes one may find cases in which the
:gpleen is somevhat too large, even to twice the normal size. Tt 1s us-
ually soft,

The keart shows wide spread fatty degeneration but it is most
marked in the papillary muscles of the lest ventricle whers we may get the
yellow mottling of the Htabby cat heart. The blood in the heart may
remain fluid for hours after death, sn evidence of poor coagulability.
what c¢lots are present are very loose snd frieble., Fatty degeneration cf
the endothelia of the blood vessels and the cabillaries are - frequent,
explaining the tendency to minuts hemorrhages so fregunetly encountered.

The Kidneys and TlV’“ show extensive fatty degeneration end the
pencreas also may come in for a considerable share. 211 thede degensratio
in the viscera are too extensive to te locked upon as the result of under-
oxygenation slcne and are almost surely due to a toxealsa,

ihe dep081tlcm of Iron:—~- This occurs in the livsr, kidneys, splee
end the marrow in the order named as to freauency. It is hemosiderin.
The deposits in the liver are rather characterisite of permicious anenia,
The hemosiderin may be so profuse in the liver of pernicious snemis as to
zive an iron content £% times the normel, Contrarg to the usual situation
in pernicivus enemie the pigmentary deposits of hemosiderin are in the
outer two thirds of the lobules. : A _ :

fastro~intestiinal #ucosa:-- So marked are the changes here in mar
cases that the esrlier observers attributed to these changes the cause of
rrogressive pernicious anemia, however, they are not seen in sll cases.
The changes are usually of &n atrophic form, sometimes the walls of ths tc
ach and of the intestines may te very smooth, thin and slmost transparent.
On the other hand the stomach wall may be thickened by a fribous hyper-
plasia. Hicroscopicelly one may find either a fatty degeneration of the
epithelia of the secreting tutules or a complete destruction of the tubul
with an incresse in the fibrous tissue, at times converting the mucous mem
rrane in to a thin layer, covered by:. {lgk cpithelia,  Op sgain, the micre
scopical changes may be simply those of an ctrecphic gastritis.

Eemorrhages:-- As suggested before, most autopsies in progressive
pernicious snema will show many small hemorrhapges, especially of the brain
cord, and serous surfaces. During life these may show benesth the skin
or typically in the retina with, however, surprisingly little disturbance
in the vision. :

The skin is yellow, a peculiar straw color somewhat like Hanilla
wrapping peper, this color being evenl: distributed. The et ig of a2 1ig
yellow color. The patient is not markedly emaciated unless he fails to
teshe food. 7The muscles are bright red. At the sutopsy the lungs and
stomech are esnccially pale and the other orgens naturally show a decrease
emount of blcod.

sunmary of tb above changes:

Blcod Changes:-- (a) red ce’lb be+weun one and two million. (Db)
leucopemia, (¢) high Bb indox.’ (e) Poikilocytcsis. (e) Erythroblssts,
the megaloblasts greatly prLQOﬂinating. (f) Relative lymphocytosis. (g)

2 small percentage of myelocytes. (h) Loe specific grevity of the blozd
(i) Large number cof megalocytes. '

V15c#ral bhﬁnnes~~~ (a) Seclerosis cof the postrior and lateiral col-
umns of the spinzl cord. (b) "iegaloblastic dewonaratlon“ of the marrow.
(c)Extebsive fatty degenerations, especially of the heart. (d) Atrophy of
the gastro-intestineal mucoss. {e) Increased deposits of iron containing
pigments. (f) Punctate henorrhagzes. (g) Palor of the organs, discolor-
ation of the fat skin and muscles.

40, Prognosis:-- All these cas.s save those due
to the intestinsl parasites, when properlu treated, go on to fatal ter-
minstion. The 1enpth of time from the first ocbservation tc the death of
the petient will vary, usually somewhere sbout 18 months. Indeed, so
great 1s this tsndenc" to death that many suthorities refusc to recolnize
as progressive pernicious anemia any case which gets well, no matter
what the esuse. £11:0st all cases have periods of remissicn where the im-
provement is marked and the blozd picture is almost, if not normsl. This .
mey last a few days or weeks, then the case bccames progressively worese,
nearly always falling to a lower ebb than when improvement began.

3d. Leukemia.
Synonyms: - Leucocythemia.
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Definition:-- .hile here again an attempt at a logical definition
& unsatisfectory, leukemia mey be defined as a peculiar disesse of the
1o00d end blood forming crgans cheracterised Ly the presence in the blood
‘ nd the organs of an enormous nunber of leucocvytes, the cause for which
f ~eing as yet unknow. The disesse ig not confined to man alone but has

~

\ _een scen in some of the loer animals as the cat, dog, ho” et 0
suslly recegnize two henersl tybes:—-- (a) iiyelogenous, (bs Lymphatie,

‘he latter of which may bte gither acute or chronic.
le. kyelogenous Leukemia.
Synonyms:-— siyeloid Leukemia, myelemia, myelocythemia, Spleno-med-
lary leukenia, licnal leukenls.
In this veriety we have in the blozd, in the spleen and orgens,

nd in the nodules in the liver elements corresponding in morphology and

.eletive proportions to the elements of the bone marrow end in the marrcw

he cells arc grestly inercased in nunber.

: 1d, Ltiolegy:-- Cf leukemia in general.

r Age and seXi-- The disecase is more frequnet in males thsn in females
n the proportion of two to one, and increascs in frecuency frcm child-

- nood to sbout 20 D 40 years of age. Tt is ususlly not seen in early child-

) acod, and yet one dofinite cesse 1s recordsec in a still born tabe. It 18
sometimes scen past the 4Gth year. EEREDITY has not been proven to have
2 csusative relation ship. hat is known as a chllatoral heredity;i,€,
as ccering in brothers and sister s, has been recorded. Again, certain
iiseases have preceeded some ©ascs of leukemie, as tuberculosis, syphilis,
rickets, malaria both acute mnd chronic, diphtherisa, small pox, and typhoid.
The relation of these, however, would secem rather sccidental than other=

¢ wise. lraums of the spleen has been recorded in sone myelogenous leuke-

i nias. Intestinal intoxication has been blened, but these too seen not suf-
ficient. Certaein caseés SeeEm to have their origin in progressive pernicious
anenmis and in secondary anemias. In this disease, also, an infection hes
seen assigned & casusel role. The acuts csses gspecially seem to run &
sourse very analogous to tie recognized infectious diseases. 1hen 100,

7 sne case has teen recorded developing in a nurse six 7ceks after he had
jurscd a £ atal case of leukenmia. any kinds of bacteria have been found
in the blood, in the ljeucocytes and in the viscers, kut inoculation eipe-
riments thus far have railed. S0 the case is unproven. ProtozZoa have been
described as occurring in the lymphocytes in certain cases, and nsames heve
been zssimned to them. very few obeervers, accent this theory.

. od. Elood Changes.in myclogenous Leukenia

1e. Physio-chemicali-- 23 the blood flows
from the puncturc it mey look somewhatl ODNBOUE , EEKFEXFHEKERTAR but 1t 18
neither puriform nor chocolats color as hes been described. Such appearancet
a:s these latter were probably due to errors in obteining the blood. The
blood Plows slowly and may te somewhat éifficult to spread put because oF
the many leucocytes. Lven when the numbér of p.B.e, BTC eregtly decreasecd
the letucocytes arc much incressed, the blocd still has its red color
although it may tto pale. In well estsblished cases the kb 18 ususlly
decrsssed end the &b index 1is tco low, usually sbout .6 . “ith enormous
nunbers of lesucocytes nresent at times it may te difficult to read the kb
percentage in Dere's or Von Fleischel'z Femoglobinometer on account of the
opacity thus cesued. The specific gravity is not so much lowercd s one
would expect from the decreased smount of Lb , since other albumens may be
found in the plasma,‘however,'in nost cases the specific oravity of the whot
whoic blood is below normal. The alkelinity of the blood is decrcased
probably by the overporduction of ecids. After death the blood nay wuickly
become scid, distinctly scid in reaction, & rapid postmortem change.
In most cases the coagulation is slow but the Tibrinosen is almo st nornal,
£t times & deuteroalbumose, closely resembling peptone, is found in the
plasma snd this delays the coaguletion of the blord not with standing the
fact that we have the usual amount of fibrinogen. A peculiarity of leukemi
Llood is the presence at times in the blood drawn during life, either prese
present in the cireulatin g blocd or precipitated out almost instently
after being drawn, of the Chareot-lLeydsn crystals. These are colorless,
refractive, long octahedra, sbout 50 by 160 microns. They are usually founc
at post mortem in the blced in the exudat: s, and especially in the spleen,
and a& the postmorten chenges inctease more of them are found. Chemicelly,
they represent a union cof phohphoric acid with some organci substanced The;
are not peculiar to leukemia but have been Poun in the sputum of asthmeatics
and in the feces with intectinal parasites. Meny other chemicel changes

ave been found but are'ﬁqo complicated to be of practical use,
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from the rest of the spleen nicroscopically. This socalled central arter
_which may be more than one, 1S usually somevhat excentrally placed. The
 masses constitute the melnhigien bodies or srtlenic corruscles. ‘ihese ar
‘ies bresk up into arterioles, which empty into the splenic ppaces = venou
sinuses, shether these 51Duses have a complete wall is a2 disputed cuesti 3
they are prcbably so fenestrated thet tire blood is enabled to cone direci—
ly into contact with the splenic cells, since at these places they have
no wells, save that formed by the lymph cells. There two main varicties
oF cells which constitute the cellular clcments. The first and by far
the grestor number is the small moncnuclear cells with scent cytoplasm in-
-dlStlnbulsuabIC from the suall lymphocytes of the circulating blood. The:
seoond is more after the feshdon of the lerze lymphocytes, but CeHaly :
has more cytoplasm snd frecuently contains r,b,c, or fragments thereof q;; =
other engulfed material, vhich proves their nr rP d v%rﬁoc tic actlions t0
these some euthors would rbstcht the ters splenic oiliz, ﬁﬁometmmas,
especially in the ycun3, one muxXe nagy muét with & la xree gell, wvath &
~lzgr lotlbed nucleus a scrt of smell Giant cell. Muclested rﬁa ocllq may

. B¢ founc normslly. Runpinz in betwecn‘all of these cells -comes uwur uéual

delicate reticulium of fitrous tissue _
Lere I vould Tite fto give & oW cf the more freguent P, . Changes
ocecurinr In the spleen:= ' ' -
IP the spleen te engorzed with blood &4 the time of death, it oulch
1y becones soft and pulpyand it is exXesedingly difficult to IC'Qv' such
a spleen without tuuring tne cu,Sule, - ¢
Pseudo-rcleriosia:= This coeours Prom the ESS formed in the Stoneeh
end the intestines, Qctlﬁr upon the iron of the blood, end beine deposit—
ed as the black iron sulphldu, This is slways superficisl end vewely de—
ceives cne'as to ite nature. Evoluticn of ges by bacteria which inavde ithe
spleen from the intcdtines, msy produce sn emphysems of the splecen. This
di=tinetly a P, =. chang T this connection remember thet theleis o e
metred tendsney for Le testlnul bacteria to invsede the spleen rapidly
aftur death snd so cultureu from the splecen, if taken at periods
donoer tian & few hours effcr desth, By nrovu entirely misleeding.
2., Anamclies:~ :
1a. Of the spleen 1hselfs
Complete atscenece is cuite rare, althouﬂ% annarently conpqtlble w1th
1ife, however, in nost cases wﬂﬂr the ahsence of the spleen has teen pe-
ported, it is very probesble that the orgen Wes represented by several pS
smullcr erezs of spenic tissue. coessorj sp1eenu, or S3plenculi,cr Splen-
unculi are quite fregeunt. They vnrv from one in number to a dozen or :
more (40). They present all the features of the snleen proper, as to A
capsule and pulp and undergo the same pathological chaﬂwes. They may be
situated in thec hylum cf the spleen, along the srlenic vessels, even on
the opposite side of the abdomen, 1 the pﬂrltoneal folds, in the omen-
tum, or attached to the wall of the intestine; or cn r&re occasions imbed-
ed in the spleen itself or in the tzil of the pancreas.
pultiple spleens:= These differ from the at:ove in that they are usu—-
ally of apprcximetely the seane sige, o one of them beins large enough to'be
conisidered the spleen proper. They szre usually situstcd where the enleehn !/
should te. ‘fthe normal snlenic notcﬁ is rarely absent. Sometimes thewre
may be more thah one, and not infreguently this notchﬁma; be so deen as to
almost or Complﬂuelj bifucate the spleen. ; !
2b, Anamolies cf pesiticn:i- e
Congenital malvosition of the spleen is not very freguent. In certain
cases of #er- transposition of the orzans it may ccoupy tEe rlght 81de, end
any other congenital malposition is accomnanied by congenitel gastroctosis,
entercctcsis or splenoctosis: At times the spleen may be S0 turnmd as so
project one pole forward, instead of the antericr edge.: e |
Lecture 1/22/'08 - !
Acquired malpositions, called also splenoptosis, a term 1n0"ding
anf mishlacement of the spleen, is more fregunet than congenital mis-

‘_‘

nlacements and is morc often seen in the female., The causes of this con- ™
dirion are congenital defects in fixation, external compression, as by

tight lacing or tight belis, also in bed ri#dden patients from muscular
relaxatlon of the ebdominsl walls and wasting Also after the relaxation

of the abdominal walls due to rcpeated pregnan01es or operaticns upon

or through the sbdosminal wall this misplacement is frequent. Elows or
injuries suddenly forcing the ccstal margins inward, falls from a height
#here the patient lands on his feet or buttocks, adhesions to other
viscera, spinsl curvature, tumors snd effucions intc the pleural cavity
nay be rurther sited as causes. The position cf the misplaced spleen may
vary from one only slightly below normel to as far down as the pelvis, /
these wandering spleens mey have their pedicles “twisted and in this way

P, e
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the blood supply, especially the Venous return is obstructed, favoring
degeherations and subseguent entrance of bacteria from the intestines, :
milder grades of obstruction may produce a fibrosis, called the cyanotic
Induration. These misplaced spless as felt through the abdominal wall h
have teen misteken for tumors. :

S« Circulatory Disturbances: --

la. Anemie:~- This is always a part of a general snemia and
a side from & slight dcerease in size and wrinkling of the cepsule and
8 pale color no other ~ross features are noticekble, but nlcroscopicelly,
one will be Tfrecuently te able to make out the nuclear changes cherac—
terisic of cell death. : e

8. L.yperemiz:-- This is most frecuently scen in the acute
infeetions elso asg & part of the scute splenitis to Be noted later. the
organ is & bright rcd or a dark red color. - :

te, Congestion:-- ‘iny obstruction to the vencus freturn, as
the +twisting of the pedicle or a wandering cf a misplaced spleen: the
pressurc of a tumor, as cancer of the nencrees may lead to venous stasis.
the fact that the blood enpties into tissue spaces affords anple coppartuntt
for congestion from the slizhtest csuse and the spleen may fill up rapid-
1y end the zzin drain just as rzpidly co that rapid increase snd de-
crease are not infrecuent, Isnecially i1s this itrue after death, since the
blecod ney drain out postmortem or else £ill up sc that the bleoed content
of the spleen at posimortem is not 2lways a fabr criterion of its anti-
mortem condition. eny disturbance of the circulation tending tec venous
stasis anywhere, as chronic valvular or hecart disease and emphysemna
will produce & consestion of ths spleen. Fepstic ecirrhosis slso practicall
always means that the spleecn will be congested. The spleen is st first
large, soft and semifluctusting, dark red, deep btlue through the capsule
and on section the pulp is Soft, very friable, not infrequently quite
mushy and drips blocd. Lierpscopically we find the sinuses distended
with tlocd so as to disturb the normel structue and evidences of degen-
eration of the pulp cells, as Judged by the nuclear changes, are encounterc:
Later cn the srleen becomss irm, still too large, deep red, plgmented,
with a thiek capsule, fihrous trebecula inereascd snd the malphigisn
bodies obscured.

4a. Lemerrhage:-- It is quite difficult to distinguish either
grossly cr mieroscepicelly, betwecen some gredes of hemorrhage and excesses
of blood either hypercnis or congestion, oCome decree of hemorrhage is
cuite frecuent in the smute infections or indeced in any condition vhere
e spleen ic stuffed with btlood.  These hemcrrhagzes may be diffudge or

- s — a2
loeelized, .
oAk Sa, Fupture:-- This is not at infrequent znd for convenisnce
we divide ruptutes into the traunatic snd spontezneous,

In the traunstic cases The injury may te direct may ke direct or
transmitted znd very frequently it will be impossible to mzke out any
marks of external viclence in the nelghborhaocd of the splesn. The pPessi-
bility cf the rupturs of = spleen producing abdominal he morrhage in
petients who heve suffered from fells Prom g Fezight must be berne in
mind. -Juch a treumatic rupture is rendered more liasble when the splecn is
engorzed with bleced or where there are sdhesions of the orgen to the sup~
rounding viscerse., Leeth in these esses is the usual outcone, resulting
from the =sbdoninsl he ‘orrhaze, n milder degrees & elot mey form in
the crovice, bteecnme erzenized 2nd hesling oceurs,

e socalled spentaneous rurture of the spleen sometimes cccur in
cases withour geecognizable traums where thoe orcen is much distended, as
in typhoid end malaris., fside fronm these tru runtures in which the capsule
is tern there may occur = subcapsular leceration of the épleenic tissue.
The hemorrhage which follows this ney lcocalized or diffuse. Sometimes thesc
hemcrrhages mey result ie cyst fermation, called “metaclastic“, vhich :
frequently reach a lerge size and are filled with & blood stained fluid,

€a. imbolism and Infarction:-- The results of infarction
following emboli ere very typicelly shown in ths spleen., Eere the embo-
lis usuelly comes frcm the left side cf the heart or the scrtz and may be
any of the usual emboli, Simple noninfected embtoli produce infarcts
which mey be either hemorrhagic or white or anemic and prcduce the typical
gross oad mieroscopicsl charscteriistics of infarcets, In healing scer
tissue forms, e¢xtending as o édense pigmented or vwhite mass into the Spleeii.
If the embolis is infected, as in ukcerctive endocarditis etc. the infarct
firet forms and very quickly breaks dowm into an gbscess cavity, becoming
then a form of nurulent Splenitis, =

4. Infiltretions and Degenerations.

la. #ycoid Degenerstion of the Trabeculae:-- This, while not
very importent pathologicelly, occurs in a number of spleens whos tra-
beoulae have become incressed in size from snv apnea
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It cannot be recognixed grossly but the trabeculae have become converted -
into & homogeneous material which, if stained fresh or fixed in alcohol,
takes the red color with thionin. In the ordinary stins this fibraus tlsw
retains a breat deal of the haematoxylin being too blue.
2a, Amyloid Legeneration:--~ Two general forms of this sre
recognized. '

(a) The sago spleen in which the malphigian arteries are first affscte
and (b) the diffuse form where the capillaries of the pulp are first in-
volved. (a) The sago spleen is increased in size, usually not more than
two to four times the normal, however, it is firmer then normal, cuts
with ineressed resistsnce and the little amyloid arcas show as small trans
lucent bodies scatter:d throughout. These xary in sizs from 2 pin head
te tWo or three millimeters, look tint like little grains os sago in &
sago pudding. wicrosconicelly, the amyloid chance begins first in the sub
_endothelis connective tissue of the arteries of the malphlﬁlen bodies,
then imvoles the vwhole vessel, ~finnaly spreading intc and supplenting the
malphigian body. =

(b) The diffuse from is not so frecuent. lere the spleen may be,
though not neci&ssarily very much enlarged, from 8 to 10 pounds. The
orgen is dense with an elastlc fecl; cuts with increased resistance and
tue cut secfion has as eﬂltransluCGnt WaXJ appearance. The amylcid part
stazins brown cr mahogany red with iodine Yicroscopically, in this form
the malphigian bodleas frequently eqc&ve, the disease beginning in the
capsule end the vsins then going tc the reticulum and trabeculae, perhans
flnallJ lﬂVOlVIHb the pulp. buring this time the spleenic cells atrophy
or are destroyed by pressure and poor nutrition. This amyleld gives the
usual staining, as mahogany brown or red with Lugol's soluticn, chang-
1ng to a blus Upon the addition of sulphuric acid, hence i1ts nane amylola,
A rose red colcr is produced upon the adition of esnnalin green, Gentian
or X%k methyl violet. The eticlegy is thet of amyloid change anywhere,
cspecially with long continued suppuration, as T,B.C, of the joints of’
lungs. ;

%a. Pigmentation:-- Ixternal pigment, as with cozl dust,
brouzht by the blocd to the spleen, can occur but it is not frecuent, This
is only mild and of 1little intevest. Cf more importance is the hemotog—
‘enous pigmentation, which occurs during the course of any blood destrust=-
ive disease or extensive destruction of blco@ from any cause. It is most
marked in chronic malaria, where the spleen becomes very much enlerged, it
fibrous tissue incresses, and so much pigment Geposited as to give the ore
& slaty color, accounting feor the name "slaty induration”. The pigment
is deposited ebout the blood vessels and may te seen in the Splenlc cells
and endothelia. In chronic venous stasis and pernieious esnemia the pigmen
ary deposites are eXcessive, :

4g—- Calcification:—— Lime salts may be deposited in the spl
in old casecus areas, headled infarcts and organized thromb® = splenoliths.
These are nearly alwsys insisgnificant in size and effect. A more fre-
guent and important form is the depositicn of }ime slats in the capsule.
These may show &s little granules or as plates and sometimes fhese are so
excessive as to almost completely encase the spleen es in a bony beXx.
The impc rtance here is theat traumatism mey sause these¢ calcarecus plates
to injure the organ. ‘

. 5a Inflammations = Splenitis.

la. Acutei=
ib. uiMUle Acute, or acute nonpurulent:-- Ltiology:--

Eefcre specking of the etiolog gy I we or either of us wish to say
that the grcss or anute cer marks of simple acute inflammations of the
spleen are nct alweys clesr, Just where an engorgement, either srterial
or venous, leaves off and a definite inflammation beginsg is not always
easy to say. In alsmost cases wherc there is & p&rasitia tcxemia and with
certain other poisons of similsr nature, as abrngﬁcln en acute splenitis
. within the bounds of our description will be seen. Here we place the toxh:
of typhoid and malaria. All toxemias do not pr“duce this as it does not
accompany intestinal autointoxication, nor ursasemia unless there be &an
accompanying process which would explain it.

Gross appearsnce:-—-~ the spleen is enlarged, 2 tc « times its ncormel
perhaps; deep red, capsulc tense, usually smobth., Typically the organ
cits easily, the pulp is very frrﬂble, almost diffulent, 3ike & loose
tlood clot, bloapdy and derk red. But most frequently the Malphigian bodies
mey be seen. The capsule may be stretched so tight that in 1ife that it
may give way at the most insignificant tiou=a, producing a rupture. At
the P.ii, much cape must Le exerciseg in removal to avoid breaking the

capsule. ;
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Microscopicaliyi-~- One’s first impression is that of blood everywherc.
The Malphigian arteries sre freguently filled with blood and the r,b,c,
may be bresking down. The lymphoid cells of the spleen may show a variety
of changes, mytotic figures, karyorexis and karyelysis. The endothelial
cells are proliferating to some degreep,giving rise to moncnuclears which
are phagocytic. If the bacteria of the disezse be circuliting in the
blood, they are likely to be found in the spleen in great humbers, both ir
the puagocytcs and in the splenic sinuses. HGMCTTh&F@a are very freauent
&nd as a rule the MHalphigien Bbdies are increased in size and their arterl
contain an cxcess of blood. The fibrous trabeculae show wide <paces of

edema.
1/29/09.

Prognosis:—— Such spleens as these seem gble to recover completely.
They can return to normel in a remarkably shurt time, owning to the rapid
draining of the excess of tlcod. If seems scarcely possible, however,
that the celluler elements become normal in such a short time.

b Acute purulent Splenitis:—-— '
: . This is also called Spleni:
abscess and locelized suppuretive splenitis,

Etiology:-~ These splenic zbscesses may arise frcm direct injury;
from the extemsion of a neighboring process, as Gastirc ulcer; they may
also be found in typhoid and malaria. Indeed any form of the acute apleni
tis may have a suppuration superimposed where the pyogenic coeci enter th
cirecul~tion. These cocei may enter the blood from a pelvic abscess or an
appendccoeal abscess., £s8 suggested in the discussion ¢f infaretion, an
infected embolus may quickly produce an abscess., If these abscegses be
due to an infected embulus, they ere freguently multiple, Those resulting
from trauma or eXtension are usuglly single,

¥orbid anatomy:-—~- The arears are roughly rounded, varying much in
size from miliery to several e,m. across; situated either in the depth of
the tissues or near the capsule. The contents are ususlly of a dirty rec-
cr chocolate colcr, from the sdmixture of much blood and thney may contain
definite masses of splenic tissue. This material i8 thick and semifluid,
There may be so much blood and broken down splenic pulp that it may be di
ficult to reccgnize the meterial as pus, even microscopnically. If the
abscess be near the surface or approach tire surface, we frecuently have
angzgxmiz inflammaticn cof the suroussurface of the capsule = perisplenitis
which in healing may form adhesions. These abscesses may rupture into tb
abdominal cavity, producing a 1nca1$g§g, diffuse, or general peritonitis;
or they may break imto the neighboring venis, as the stom ach cr the
intestines. If they are small they may become encapsulatcd, inspisssted,
orgaenized or calcified.

2a. Chronic Splenitist-—--—
£ great number of names have been
applied to this condition, &s followsi-~ Chronic diffuse splenitis; Chror.
splenic “umor; chronic sppenic induration; fibroid spleen; chronic inter-
stitisl splenitia,

Etiology:~ Repeated attacks of acute splenitis, as in malaria;
long continued venous stasisgx,as in cirrhosis of the liver or from tensic
or from pressues on the pedicle of a misplaced spleen;in chronic valvula.
fiisease or in emphysems, it may be seen. All of these probably act by
allowirig Bn accumulation of irritant products in such quantities that th-
spleen can not handle them. -

Gross AppesTrance:-w-

For convenhience two general forms have been rec
nized:- {a) Atrophic and (b) Hypertrophic, but perheps a better name is
hyperplastic. :

{a) Atrophic:~~ This form is looked upon by many observers as a
simple atrophy of the spleen. Eere the spleen is darker then normal,
dark red or dark blues the capsule is thick and usually wrinkled; hard
and cuts with increased resistence, -and on section” shows a great 1ncrecs
of the fibrous tissue, with usually very little bleeding.

{b) In the Hyperplastic form the spleen may be very large, as in th
Megue cake" of chronic malaria, where it moy sometines wiigh from 1 to 6
pounds, Ihts is sissy in celor amﬁAxmgzaxmaxxHEktmmx if there be much pig
ment: but dark red if there is much blood; if neither of these the organ
may be too pale. The organ is quite firm, cuts with increased regfstance,;
the tissuc is not friable but firm; th- total amount of fibrous tissue
is seen to be materially increased, altiho the fibrous trabsculae are not
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close together as in the atrophic form.

Microscopically:~ 1In both forms the most marked fesature is the in-
crease in the firbous trabsculae, both in size and in number. The vessels
are thick walled; the amount of blood veries: the snlenic cells are ALrogR
phied;end the ifalphisisn bodiss are decremsed in sizg, frecuently in-
sisnificant. The sndothelis mav show and may contain much pigmentL This
pigment may alsc befound in and sbout the trabeculac.

3a Spirencmegaly:—— :

Under this term have teen described a

number of conditions; non-~leukemic in which the enlargement c¢f the splen

i1s a prominent feature, Some have included under it a definite neoplast—

ic change. If one e®clude the tumors, elther brinayry cr scechdary; aiil

the other ceses can be fairly well clcssified under two heads:= (a)

(a) splenic snemie; (b) Primery splecnomegzsly. '

[s) Spenic anenia:~—--

: Here wie heve a prozressive shlarcencnt of the
spleen, associtated with en anemia of & chloritic t¥pe, e.8.; & slight
devrease in the numbir of the r,b,c, but a marked fall in the Eb per-
BERBAERKEX centage. In these cases the spleen is decidedly enlerged, fre—
guently to as much as 2-4 pounds; too hard and firm, cuts with increased
resistance, is dark red in color, and shows sn excess of fibrous trabee—
culse. .iierc Wpically cne finds only such changes as a chronic stesis
might produces Se 1t Is only the accecnpaniement of the chlorosis like
anenle in the case which keeps this spleen out of the group of chrenic
hyperplastic splenitis. It is probable, howswer, that further study cf
these cases will reveel changes which are cheracteristic., The gt e g0y -
of these cases is still obscure. : :

it i",(b) Primery ZpXemugsxz Splencmegaly:——

~

rere we have a primary ncn-—
ldukemic chronic enlergement of the spleen: a secondary enlargment of the
liver, an sbsence of anemia, profuse sweating, a tendency tc hemorrhage
and a peculiar brownish yellow discoloration of theo exposed skin,
absence cf jaundice end the case exrtending over a long peried of time,
Etiology:~- The cause is not ¥nown. It is not a common disease:
femeles seem 1o be more affectéd., It usually begins in the teens and
at times twe or three cases have been found in one family.
orbid Anatomy:- Typically the Spleen is very great 1y enlarged,
even to 10 pr 11 pounds, af an elongatsd cveid shape snd not necessarily
retai ning its original shape. The surface as & whole is of & reddish
ﬁf brown cclor with evidences of perispenitis and infarcis more or less
/ healed. O©Cn secticn the organ cuts with incrcased resistance snd revesls
\_ a chocclate color with here and there alighter colored areas of grayish
N — Milcrcscopically:i-- Cne finds dense brecd bands of fibrous tissue,
: //an excess cf blcod with & decrease, at lesst relatively, of the normal
- pulp cells. Eere and there through the organ are to be met the distinet:
microsccpical feetures: large masses of c¢ells arrenged irregularly in
elveolsr 1like spaces. These arc large cells with much slightly granular
or straked and scmetines vacudlatcd cgtoplasm, three tc four times the
size of a r,b,c, or larger, with distinctly rounded nuclei which are abou
the size of a r,b,c. The nuclei may te situated either centrally or at
times toward the petiphery. These cells arc prolifereting endothelia
end are probably pocated in the distended venous capillaries of the sple:
Sometimes these c¢ells may have fthree to four centrally docated nuclei,
\ but this does not increese the size of the cell so that we have no typ-
\ ical giant cell. Frequently in the splesn there is much depositicn of
“blood pigment, usually the iron contasining hemosiderin. The liver in
these cases is usually very large, perhaps weighing £~10 Ibs, the enlafg
ment coming AfAEA after that of the spleen. It frequently shows old or
recent areas of perihepatitis, often causin- adhesions tc the adjacent v
cera, .7The organ is dark red, firm, cuts with increased resistance, and
cut surface is dark red with many kraod bends of fibrous tissue ramifyi:
through it. : '
iicroscopically, the features arc the encrmecus interlobular fi-
brous tissue formations consisting of loose areolar conective tissue
with many capillaries and some pigment. Also the ssme endothelial cclls
described in the spleen are present in this interlobular connective tiss

and sometimes these cells are seen within the liver lcbule. The liver
cells are usually not much affected, either by predsure or otherwise,

8 Teature which willl frequently enabl~ one to distinguish such a liver
from ordinary hepatic chirrosis = cirrhosis.
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Lymphnodes Nodes:—- Host @f the deeper@ nodes, the mesenteric,
bronchial, and retroperitoneal are scmewhat too large, not markedly so,
however; They zre soft and show minu-e hemorrhages.

Microscopically:--- The trabeculas ir thkese nodes, vhile not inereasc
énemdunt, show great deposites of iron containing pigment. For the nmost
part the follictes have disappeared and the zerminal areas are obscured.
The wheole field is almost entirely occunied by proliferstinc cndothelial
cells, identical with those in the spieen, but without any perticuler
change. {
The marrow of the long bones is dark red, firm and minutely shows
a prolifceration of the endothelia, although here there is als o much
variation ih the size of the cells. They are sometimes collected in
large masses which usually appear th have a definite relation to the 1itt
fikrous trbeculae, -

Prognosis:--Tthey usually last a long time, perheps meny years,
even without interfering with ones dsily work. Leath cccurs from exhaus-
tion or some intercurrent ihfection.

6. Spleen in Leukenia and Hodgkin's Disease:--

The essociation of enlargements of the spleen in these diseascs
havc been given under the discussion cf thesec diesases above.

Lecture /1709,

7. Slenectomy:--Cases are on record where the spleen has been
removed for variocus causes snd the patients have recovered completely,
thus proving thsi this orgen is not ebsolutely hecessary. If the diseases
affecting the spleen have come on so gredually that the other lymphatic
structures of the body have had time to prepare to t-ke up the work of
the spleen there may be little disturbance follegwing its removel. If,
however, it has become-necessary to do an esrly operation, &s in splenic
rupture, the follwing symptons usually come on: Anemia, a great decrese
of the strength and wgight, repid palse, 2 deily elevation of the tem~
Pperature from 101 tp 102, thirst, drowsiness, perheps pain in the abdomen
radiating down the thighs. A secondary anemis may occur fellowing the
removal of the spleen. This is usally of a mild degree and fregquently
lasts for a long time, even a year or more.  ith it there is usally =
polynucleosis, replaced after some months by s moderste lymphocytosis,

The lymph nodes become hyperplasiic and the marrow of the long bones re-
turns to its early lymphoid character. The cconsensus of opinion is
that removal of the splesn in leukemia cr in amyloié disease is -‘not
followed by sufficiently favorable mesults to justify the proceedure.
Some cases of splenic anemia seem to recover on the removal of the sples
8. Tumors of the Spleen.
ta. Primery:~- £11 primary tumors of the Spleen are rare.
1b. Cf the Eenign we may ran across fibromats, osteoma-
ta, and lympho--angionats.
<b., relignant:-- Eare cases of primary sarcoma or snhdo-—
thelioma arising in the spleen are on record. These Present the ususgl
gross and minute fieatures of such tumocrs met elsewhere; except that they
are more apt to be distinctly red and the conters may break dovn into a red
pulpy, soft nass. ‘ﬁeqondaryftumors from these not infrequently occur.
Fh BEESHABELY/ f# -
~P. sarcona:ard endothelioma can not told apart zrossly
and even micrcscopically they frecuently require close study of serial
ssctions. A process similsr to the lympho-sarcoma which will be describ: é
under the lymph nodes, mat stert in the spleen.

Certain cysts of the spleen mey be met. Some, on the one hand, :
resulting from encapsulation and sof'tening of infarcts, and on the other
hand some are parasitic or hydatid cysts which ray reah & large size.

2a., Secondary tumors of the spleen.

1b, Carcinoma:--This is frequently found. Remember
that cancers can nct arise primarily in the spleen since this is not an
epithelial orgen: It is true that certain csses have been described
but perhaps close study of these will cless them as endothelioma, Sec~
endary cancers may reach the splceun by direct extcnsion as ~from the
car@iac cnd of the stomach or from the tail of the Dancreas. This involve.
ment, however, becsuse of the comparative rarity of cancer of the struct-
ures nemed is not frequently met. In this connection it mighy be mentionecd
that a hypernephromat of the left kidney »r theresbouts may exitend up to
and involve the spleen. That this does not ocecur mor: fregquently is due
to the fact that the hyperncphroms usually keeps within a capsule of itsown
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are the secondary cancerous deposits brought 30“3?fvsgﬁeen
general carcinomatosis. These may be of gng 1a*ﬁh!iarwe e
from ext remely smell multiple white nodules to as larg

Eut more common
ty the blood i3
cancer and vary
5-5 €Ms &cross, :
2b, Sarcoma:-- This is the most freaquent secondary tumor
of the spleen and it may be brought to this orgen by the blood from any
part of the body. ielsnotlc sarcona early involves ths spnleen, perhaps nex
most freguently to its involvement of the liver.

9. Specific Infectiorns. _

la. Tuberculosis:-- Primsru tbg of the spleen is exceedingly
rere, probebly not more then 10-15 recordeq cases, It is usually repre-
sented by s fabrly lerge caseous srez well encapsulated, Secondsry tbe
is rather frecuent snd may ve either acute cor chroniec. In cenersl miliary
tie the spleen is commonly studded with nultitudes of grayish whits or
greyish yellow miliery tubercles vhich sre apt to show also in the capsule
as well es in the pulp. In the chronic form there may Le one or & few larg
caseous arcaes, say froam .5 to 5 ems in digheter, usually with a fibrous
capsule. These may become partly or completely ezlcified,

Za. Sypnilis:-- Syphilitic involvement of the spleen ~ay be
elther conzenital or acgquired.

In the geeguired form we may have a dif fuse hyperplastic fibrosis,
increwsing the size sbove normel. Cr asain in rerer congenitsl cases
definite gummata have been found. (This is congenital syphilis)

Lequired syphilis elways affects the spleen, but the character of
nvolvement veries with the stage. In the earlier months thers 15 &
D and enlargement, but later in the secondary or early tertiary
brosis commonly arpears and lster yYou may find ons or two
summates Lefinite gummete of the spleen are rare snd in size they will vax

: ¢ small to 3-4 ems. They are generally rounded, pesrly white, :

perhaps a tit translucent, encensulated snd show ve ¥ little caseous
material, roint whichk helps to differentiste them from chrenie the.
II. Lymph odes. ; :

: 1. instomicel Considerations:-- Lymphstic tissue nornally occurs
in the body in teo generazl forms: (a2) circumseribed and [E) diffuse,

(a) Circumscribed:--From a pathological stand point the circum-—
seribed forms are perhaps the most import'nt. ‘These may occur as solitary
follicles or s agminated follicles (Pyers patches) in the intestines or
s definite messes encapsulated to which we apply the term lymph node.
these nodes are widely distributed throughout the body and the lymph chan-
nels which begin in ths tissue spaces drain into them. They sare usually
arrezned in chains. The efferent vessels of the ons being the afferent of
the hext im line. dGuch groupings of ncdes in the diffcrent parts of the
tody are kaoownm as rezgicnal nodes.

Crossly they vary very much in size, normelly they are usually not
lerger thaen =2 pea; of an oviod or slmond shape snd of £ pink color. They
aré provided with a definite firbous cspsule, enc sometimes with & few
smooth muscle 2ibers. This capsule sends in trebeculae, which anastcmos—
ing ferms irregular compsrtments. The afferent vessles open into the lympl
tissue on the convex side of the organ inte a subcapsular or periphersl
lymph sinus. These sinuses penetrate towsrd the hylum, sllowing sn sxceed-
inzly immedicte contactof the hymph with the cells,collecting et the hylum
they are zathered together gs gn affere~t vessel. it the hylum the blcod
supply enters snd leaves,

=ieroscopically the typical lymph cells comprising the ncde is in-
distinguisheble from the small lymphoeyte of tie bloed.  In the perivheral
portion these cells are g=thered togother inlocalized greas bknow a8 folli-
cles. For tlie mcst pert these are pear shene and heve their stems pointing
inwards. Detween these Tollicles are the gernminzl sreas whese conters
gonsist of locsely arranged large cells after the type cof the lerse lympho-
cyte end these are regarded cs the mother cells, as they procduce the small
lymphoeytes by divisicon, 4About these the smaller cells form a closely
packed ring. Toward the center of the lymphnode the cells fcrm anastomesing
cords surrounding t:e ginuses snd hlood Spaccs. ,

e atrophy of the Lymph nodes:——

i)

This is a frecuent physiclogi~-
cel process in the aged in which the lymph cells are deereased in number,
Yo /¢ repleced by fibrous and sdipose connective tissue., The: ncdes are
finr and pale but if they have tzen the scat of Pigmentation they will be
fark or blsek, .

. Lype¢rplesia:--~ This occurs in a number of conditions, as
syphilis, mest acutely in certain of the infections and attention hés been
Balled to the hyperplasie in Kodgkin's diisase. rrequently this hyper-
plasie, especizlly in ti:e infections, is closely skind to s definite in-
flammetion and horder line cases are freguent.
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4, Circulstory disttrbances:-— Anemia, hyperaemia, eongestion,
and henorrbage oceur, but ususlly in connectionwith some cther festure
ich is the 1mﬂort<nt one, :

5.Inflexmstions and Duggneratlons-

le Fatty Invasion:—- Frecuently in atrophy, sasdipose con-
nective tissue forms in considersble sounts, first nesr the hylum esnd t'e:
within the node toc replace the lymphatic tissue lost. In obse cases it is
not urususl to find ezcessive amounts of frt tissue in the nodes, especi-
ally stout the h;lum.

Pa, snyloid Le”emera+10ﬂ-—~ In rare instences these tissues
alone of the body sre affected, but more frecuently it sccompsnies similsr
changes elsewhere. The walls of the vessels and the trbeculze arc involv-
ed and this ney ke of such a slight degree that only proper staining brin
it out. If nuch advanccd the nodes sre large, firm, grey end semitrzns-
lucent. Tthe lesrze sells undergo pressure atrophy. The etioloy of the
disease is thet of cmyloid chcn;e anywherc.

' Za. hyalin Legenerdtion: This is cguite common in the blood
vessel walls and the trabeulae in LIbTOSLd lymph nodes.

4a, Oslcification:zz Celearious infiltration of the l:mph
nodes occurs most freg uentlf in conunection with tte but it may cccur with
nay other chrenic process. ometines in tkbe ncdes ore Tinds little gran-
uler deposits in ncdes otherwise nermel where tifA/p there hes teen ex—
tengive beone destruction.

S5z, Pignentation:-- The lymph nodes apnear to be the dumping
ground for all socrts of trash that the 1eucccytﬂs or lymph stresm ney
nick up* PFrominet amonsg this are the various pigments. This may be extel
Ulcment gs the common blrck bronrhial nodes from ccal dust or in the mes-
6nter10 nodes vhere dirt is eaten with the focd and the pigment is carric
through the mucesa end £f£ to the ly ph nodes by the leucocytes. Various
other fine dust pericles, s bits ef steel ete., may comprise this exter-
nal pi-ment. These Ireouent‘“ give rise to & ehronie fibresis, making
the gland larger, flrne, and echanging its coclor to & browm, gray, slaty
or blak-. :2gain the pigeent may be internal, usualyy hentcrenouo e itk
blood destructive disesses or in the nodes dralnlﬁg.a region of & hem-
orrhege. « Lile pigments may alsc be foun

6, Inflam wtion or acute Lymph naenltls-
la. Lcute:-
e Simple fcute or Hon-suppurstive:-- Etiologyi--
A certain degree of involvement of lymph: nedes either generslly throuszh o
the body or rfﬂlohwllg ocecurs in meny of the ecute infections , although
this may not reach & degree of sufficient severtiy to he dignified by the
namne lynph edenitis. iowever, with many of these 8 resl ififlamration of
nodes does occur, nertieulerly in thosc onfections in which the bacteria
are tirculating i 1 the blesd or wheve tiley onter Ehe lynph Etresnm:
It must Le remembersc elso thet tcoxins stsorbed snd trensperted by the
lympn stream may produce an iflammetion of the nodes. It is ny no means
infrecuent for tacteria to ne trensporte d to the node by phagoeytes cor
washed there © rec 1n fhe Stream In deed, one prominent use of these
collections of lymph cells scems €6 beiihie filterine cut and destruction
cff teeheris. ihe inflemmation may h&ave entered through some very small
lesion, ss where We get the axillsry kernels from an infection of a heng
nail.

(Use indelitle pencil in making corrections in these notes.)
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Ltiology continued:--Certain general infections, such as bubonic
plague, diphtheria, and small poX usually produce sn acute lymph adenitis
and here, as a rule, the nodes which drain the region of entrence of the
csusative organism are the first involved and the most severely, tut those
nodss in the distsnt narts of the body may also be affected. Bubonic
plaguc especially seems to pick out thie lymnh nodes producing a very mer-
xed enlargement of them, hence 1ts name.

“orbid Anatomy:-- CGrossly the nodes are swollen, gray, pink or red
in color, and soft. On_ section, the surfaice is juicy, smooth, "4 reddish
cray. JAlcroscopically, the vessels are full of blcod and small hemorrhage:
ere common. 'The cndothelia of the sinuses show proliferatiorn end thesc
sinuses are packed with varuying numbers of endothelias cells, lecucocytes
and r,b,c,. Thc lymphoid rcells may show mytosis tut more fregucntly there
occurs a swelling of the cytoplasm with a nuclear fragmentation, indicat-
ing that they ars undergoing disintergration . 3he nuclear fragments and
bacteria may be found free or within the phagocytes, some of which are
cuite large = macrophags. If the nrocess be of a mich orce severe nature
necorsis occurs and fitrin may show in the poorls steining areas. Lo Cer—
tain degree of cxtension to the surrounding tissue (perilymph&denitis)
msy ccour, although the capsule tends to limit the process to the nodes.
Soecovery is the rule, although if much nccrosis hes coccurred the dead
tissue is replaced by fibrous tissue or tho necrosed part may tecome
encanpsulated.

b . Acute Suppuretive fdenisis: -

Ltiology:--liere the inveding crgenisn is gomelform of ithe progenie
Lacteria. fThis process frecucntly oceurs in nodes whose affercht vessels
ere draining an area which is the site of an infected wound, eithcr large
or small. It may te found in the inguinal rodes in goncrrhea; in the chan
croidal infections: ruch more rarely in syphilis., It may cccur in a sub-
msxillary lymph ncds or even in the cervigal lymph nodes in diphtheria or
searlet fewer. Indeed, any simple adenitis mey later have the pyogenic
organisms added to it and so become suppurative.

ticrbod fnatomy:-- ivpically, the node is very large, gray, or
reddish gray, sift end fluctuates. The capsule may break and discherge
the contents inte the adiacent tissues cr cven on the surface, as in the
gonorrheal bubo. '

¥icrcscopically:~- The little fibrous scpta are brcken down.

Yost of the lymvhoid cells arc goné and the field is occupied by pus, the
polys predcninating. Instced of rapturing a perilymph adenitis may reinfo
the cepsule and serve to wall up the pus, st least fer & time, znd sometin
permenently, the pus becoming inspiseted by the removel of the fluid, g3
may even be calcified. In healing the node or the areca occupied by the
pus is filled up with fibrous tissue. oonmetimes the micrcorganisms nay
be permitted to enter the efferent vessels to be carried to another nodg,
‘setting up & like nrocess, or into the lymph stream snd from there to the
blood stream, ziving rise to a pycmia.

- 5. Chronie Lymphadenitis:-—- :

Ltiology:—— ihis usuelly occurs from the acutc sttacks or it mey b
due to the continued addition c¢f irritant products of a2 lesser severity,
cither foreign material as pigment, orgf £ IS Af#df bacteria of = low
zrade virulence, or the diluted nroduct of bafterisl s-tivity.

worbid Anateyi-= £11 or pearls 8ll of the nodes of 8 certeln re-=
gion become cnlarzed, firm, waite, perhps pigmented and dense. Zection o
these reveals the fibrous septe running in from the hila or fron the
capsules. —

¥icroscopically:—- (nc secs & grest inerease in the fitrcus tissuc
snd as a rule the lymphoid cells are tco few in nuwber, having disapnearec

=~
as the result of dercuneration or from thr pressure etrcphy.

As to the resultsk-- These nodes can not return to normsl and
their work of filtering bacteria end bscterial products out of -the lymph
is seriously interfered with, so that this important defence ageinst the
invasion by orgsnismes is lest to the body.

7. specific Inflections. :

s. Tuberculosis:= Tubercular Adenitis.

In discussing this it is convenient tc divide the process in to
the primery and srcondsry forms, meaning by the secondsry those cases
of ths infection of the nodes which can be reasonasbly placed to somo
other théalesicn which antidated the involvement of the ncdes.

a). Secondary form of the adenitis:—— Etiologyi--
Eere, as just suggested, cne can find a tts process in the region
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drained by the nodes, &8 ceseous tronchiel nodes in chronic pulmonary tte,
or the mesenteric caseous nodes into the¢ of the intestines. The fubercle
bacilli‘unquestionably come throuh the lymph stream, perhaps some ere
carried by the levcocytes.

crossly:~— The nodes ars large, firm, yellow perhaps pigmented
from some external pigpant, snd on section various sized areas of caseation
are made out. :

ieroscopicelly:—- (ne may find the various steges of the tuherculce
process, from tre miliary tubercles to the form whers the entire node 18
caseous and surrounded by a fitrous capsule, just under which may be &
zone of, nuglear fracments. -here thie process is advenced the chronic DTImMas
peri%%ﬁi@éS?occurs csusing the nodes 1o re firmly sdhorent to one anopher
or to the adjacent tissue so thet they can no longer be snelled out wWith
case. GCaleification is not infreguent, Probably the chief importance of
these sscondary tbe nodes 1is that from them the material may break anhe
the dreining blood vessels and produce & general niliary tuberculosis.
b8 & Pule; onc does not find 2 sreat number of tubercle becilli in ihese
nodes, even in the gerlier sta’es. a o {

(v). Primsry foem of tuberculer lymph adenitis. e W&J divide this
form intc two vericties viz, general end regional.

Ptiology:-- In these forms we have g involvenent of the nodes as
the primary DICCESS , glthouch 1t mast be vorne in mind thst the tacterie
from those nodes may Le ecarrieéd to other parts, producing secondary tubcr-
culer gEhanses.

In the -onersl form, there is ¢ wide sprcad invelvenment -of the
nodes a2ll cvsr the biody. This is rere and the infection is probeably trans
rmitted through the blood strean, slthough the original surce of it meYy
not Le evident.

) T the recicnal form, ve heve thc tuberculser involvoement of 2 chain
or mass of nodes in one enstomicel region, &s the cervical, submaxillary,
mediastinal, mesenteric, retroperitonesl, bronchial, axillary and in—
guial ncdes. It is not always pessible in thess to cecrm 28trate Leyond

e doubt the prt of entry of tnc becteria. In the submaxillary or cer-
viesl forms we ahve its most frecuent occurrence, here the bacilli cnter
through the tonsil, a ehronic tonsillitis sffording an excellent pppor-—
tunity. Thcy may also come throush carious teeth, through the nose¢ or the
car. In the primary tuberculosis of the mescnteric and retropcritoneal
nodes (tsbes mesenterica) which occurs by fer the most fresuently in chil-
dren, the bacilli enter through the intestinal wall, having becn previously
incested in the food. This condition is more prevalent in the bottle fed
and those reared in unsanitery surroundings. hile it hss been demori~
strated conclusively that the tuberecle bacilli can enter through the
jnt estinal wall, in which the most csreful seerch does not revesl eithsr
& Zross or mieroscopicsl lesion, yet 1t is slso true that diorrheal and
digestive disturbances inercese the 1lisbility to such en cntrence.

~orbid Anatomy:-- In toe zenerazl foems one finds the lymph nodes
every where enlerzed. ts & rule, they are firm and in all steges of tu-
bercular involvement. =ven hers , When the proces- is well advanced, ths
Lodes are discrcet or at bsst only two or threc of them ares fused.

ieroscepicelly:—— 0S8t of the nodes show the typicel histology
of & tutercle, in some hoOUWeVOT, it ney be impessible from en exemination
of a section to szy thet thé DrOCESS is tuberculsr end the proof rests
unon stalning the beeilll in situ or upon animal jnoculeticn. In these
nodes, both thosc that show the tubercles and cascation end in those
thet do not, it is not &t 511 unusaul to find an endothelizl hyperplesis,
renoe the meme "endotheliml catarrh’ is spplied %0 it. Eere tne 1ymohpid
sinuses are cho¥ed up mith proliferstec endothelia and in them careful
sesrch mey revesl the tubercle beeilli, though few in number.

“aw on coming to the regional form, ¥e Se€€ that some of these are
of surgical importance. And we find in the advanced cases a typical
pieture,  If the mecs is near the skin surface as in the cervicel, inguiel
or axillary regions we find & large nodular immoveble mass under the skin.
he individusl nodes arc fuscd ané whon dissicted out and sectionecd the
ceseation is seen tc have destroyed the divading capsules or left only
~emnants of them snd in this way ceusing the nodes to be fused into a2 lsrge
¥notty mass, and the perisdenitis prcduces fusion tec th- surrounding tissue
In the typical "tabes nosenterica” all the nodss of the mesentery and the
retroperitonseal nodes are greatly increessd in size, un to %—-5 cms in diame.
eter, forming & prmonient irreguler mass which may te felt through the abp-
domined wall ané¢ nistaken for A sarcoma. This, as suggested , frequently
occure in children and when well advanced the child shows & suggestive
picture, with 2 prominent protruding "pot belly", sway kack, inanition,
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and nearly always digestiye or diaprhoeal disturbances are present. here
the individuel nodes maiaie fused but in nearly all cases ene will find

gome of them to be sO. sgcticn shews many .f the nodes tcmpletely occupi~
ed by caszeus, granular, mushy, yellew or grey material; semetimes e

gtitty er stony from the calcerous deposites.

Microscepically the same changes mentioned before will be found. &
point te be noticed is that in the more sdvanced nodes very fcw baccili
are seen, but in the younger forms they are fiund upen careful search. 1t
js especially to be stressed that especially in the mescnteric and retro-
peritonsal nedes the tubercle beccili may be present without preducing the
typlcel @XXExX pross or micrcscopical picture, a fzect which can be proven
Ly inneculations 1nto gyinea pigs. &£l1 of this occuring without the tub-
erctler involvement of' the intestines, ~his is impertant in vicw i e
claim of many of the present day cbservers that meny cases of pulmcnary
tuberculosis have thelr origin in bacilli coming from the abdeminsel nedes.
Another importence is thet soocner ob leter any of these nodes may bresk
fuwm into & bluesd vessel or a lerge lymphetic end preduce & general mil-
jary tuberculesis. In various cases certain pressure symptoms may be
important &nd &t timcs suppurati.on Supervenes vy the c¢dded infection of
the pyecocel. :

23, Syphilitic Lymphacenitis:— The regional nodes draining
initial center becomec: enlzrged, tense, red, hyperplestie, dGue to the
multiplication c¢f the iymrhedenoid cclls snd a3 bloekin= of the lymnh
sinuses by tho lymchocytes. This usually disappears in & few weeks with
probabl & little exXCeSS of fibrous tissue, tut often with complete rccoVv:
cry. In the tertiary stage a chronic lymph adenitis may arise, causing
the nodes to be permenently cnlsrged asnd firm, Cummata may be Seen.

%a. Leprosy;-—— Yery fregucntly in leprasSy the lymph nod &8
are enlarged and micrpscod. ¢ scotlors till  show lepra cells in which
fay be demonstratcd lepra bacilli.

VIII. =cdgkin's Disease.

The enlargement of the lypph nodes in this diseease and the sig-
nificances cf such enlargemnent has been previously diseussed.

1%. Lymphatism.

Synonyms:—— otatus Lymphatieus, Constituc Lymphatice, and Thymic
Asthma. :

This condition is most often fognd in children, but sometimes in
adults, where much of the lymph tissue, especielly in thc deeper perts,
is hyperplastic; tie thyrmus 1s perfsistent , ar. sudden de:rth from appar-

ently insufficicnt cause is frocuent. iothing is known of the etiology.

lorbid fnstomy:-~ AS indicated sbove, many of the lymphoid struct

ures of the body arre enlarged, the thymus persists efter its usuel time
fior disappe&arsnce, and the T tient nay show, though not necessarily, de-
ficicnt mentality and other disturtances of the body. &5 a rule the
superficial nodcs of the body are not much enlarged, the enlargement
usua.lly affecting the tronchial, medisstinal, and abdominal nodes, and
often Pyer's patchos. In most cases the bine Marrow is red and hyperplas’
There is no characterisito microscopic picture.

Pesults:~-The striking feature of thesc¢ cases is the t- ouent
termination in suddcn dseth from csuses which are arparently insignif-
jcant:; as the administretion for a minor operation, the administretion of

.- an immunizing dcose of diphtheritic sntitoxin: or some sudden shock &s the

Lody striking the water in bathing. Little is KROWA asbeut the resal cau
for these sudden deaths. Gome s&y it is due to pres surec on the trachee,
or on the grcet ¥eins, or to abscrption end action nf toxins.
#{ 10Tumors cf the Lymph todes.
la. Eenign. :

1b. Fibroma, chondroms, and myxona have been found in
the lymph nodes, but they are rare and present nothing different from
their appeerance elsewhere,

'Sb. Lymphedenoma:-The boundery line between lymphatic
hyperplasisa, lymphadenona, and Lodskin's diseease, lymphosarcoma, and the
nodes of lymphe.ic¢ leukomisa is not at all times clear. 4And the diagnosis
willl often depecnd upon the attending chenges elsevhere and the clinicel
frstures, rather than upcn the gress or even the minute appcarence of '
the tumor. In the sccalled lymph-adenoma we have the picture of & lym-
phatic hyperplasia, often involving the nodes in different parts of the
tcdy, but showing no tendency to metastesis.
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mey exude. :

. iMicroscopically:--Cne sees little else than lymphoid cells en-—
¢lbséd in their usual reticulum. At times even the nciomal arrangement of
thé folilicles germinal areas and lymphoid Cords is preserved,

Plobal. palignant. = B
: o 1b. Endothelicmafitai-= Formerly all such endotheliometa
wete inoluded either in cancer or sarcomsa; éspecially the latter. Ecwever,
further study of recent years has enabled us to differentiate them.
Thege endothelial tumors may start in a lymph node wnyvwhere, but seemingly
have a specigel preference for the alldominal nodes. From dhis primary lo-
cation they mey spread to anid invlove any of the neighboring nodes, or
gey into the 1lymph or blood siream and give rise to vide spread metestesis,
gome of which may outgrow the parent tumorl The size of these primery cndo
thelipomate of the lymph nodes varies considersbly, from 2 cm to as much
as the doubled fist. They are often soft end red, thus grossly likc e
sarcoma. Or they may be fairly firm and white, approeching the cencer
in appearsance. :

#ieroscopically:—-~ They are seen to be made of large cells wit
distinet large hyperchromatic nueclei, a varying amount of cytoplesn not
enough to justify the suspicion that we are dealing with epithelial cells,
and again they are sfeny and rounded as though sarcome cells. However,
careful study of thin sections reveals the fact that many of these endo-
thelial cells heve a definite intimate relation to the edjacent fitrous
tissue, since the cytoplasmic processes may be secn extendang to, fusing
with and losing themselves in the fitrous tissue. The character of the
bloocd vessels will vary from thin almest walless blood spaces to those
having fairly definite walls. /s suggested before, metastcsis takes
place through the lymph stream, the blood, or theough both. These endo~
theliomata show a preference for the earlier yesrs, i.c. before &5 years ag

2b. Lympho-sarcoma:--Lere we have & tumor rising primarily in the
lymph nodes, perhaps some of the sunerficial nodcs as the axillery nodcs. {
It is a tumor presenting unusual diagnostic difficulties. #£s a rule, the i
mass is large, soft, red, juicy, attempting to invade the adjacent tissue, ‘
not keeping to its capsule, and spreading through the blood stream.
At times & numb:r of ncdes seem to be simultaneously involved.

#icroscopically:~- The pilcture is usually of a rass of round cells
somewhat larger than lymph cells, with hyperfhromatic ruclei, and ney
atypical mitoses. Precsent in between the eells is the delicate reticulum,
which is better shown when a frozen section is btrushcd with & cemels hailr
brush. At times thin bundles of fibrous tissue run through the section,
uniting in such a way as tc give it an alveolatecd appearance.

2b. Sarcoms:-- Primary sarcoma of the lymph nodes may be

of any type. The small round cell variety is probably the commeonest and
evidently hes its origin as & rule in the¢ lymphoid cells. The spindle cecll
vericty probebly srises from the fibrous trabeculae. ‘

Grossly:-- The tumor nresents much the same appe arence s that
given for the lympho-sarcoma; i.e.large, soft, juicy, pink or red, oftcn
showing homorrhage. It pcnetrates the capsule of the node and invades y
the adjacent tissue, It also gives rise to metastatic deposits through
the blood sbream.

iicroscopically:—- These growths present the usual appearsnce of
sercomes with a scant intercellular substance ( not & reticulum); The "
biood spaces and cccasional little fibrcus trebeculse may give it an elve-
olated sppearance. oSecondary sarcomas of the lymph nodes are gquite rare,

g 4, Carcinsma:-- These are always secondary. Indeed,
owing to lymphcoid spread of cancers, the lymph nodes are almost alweys the ]
fipst parts to be ococupied by secondery depcsits. liere, cells from the |
parent cancer get intc the lymph stream, are carriocd tc the nearest nodes ‘
deposited, begin to multiply producing cells and with the seme arrengement
as that of the parent cApgiZ tumor. Cne guite remarkeblc fact is that the
amount of fibrous stroma in the secondary deposits is freguently the same i
as that in the parent tumor, and yet this fibtrcus stroma is derived from /
that of the lymph node. The process usually starts in the peripheral b
sinuses. Cne must be on the lookout for abnormal or unusual trapsmissions ;
as for instance, where the mctastesis is retrograde, as appears in the "
1ymph nodes whose normal branch is away irom the region atffected by the |
cancer. Sometimes one group of nodes is apparently skipped, and the second
set involved. It may be that such casss are due to abnormeallitics in the
1lymph stream. ‘hen a cancer, &s of the btreast, reaches the skin surf:ge
and ulcerated through, the lymph node involvement is oft-n guite rapid becau

.

because of tHe numbér and large sizc of the ilymph vesselz of the skin, i
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I11. Bene Marrow.

1. Anatcmicsl Cousiderations:-- In the acult two general types of
bene marrow are to be recognized, the red and the yellow, In the child
it is all red., In the adult the red marrowis found in the flat bones
and near the epiphesys of the long bones. It is, as the name signifies,
red in color, somewhat lymphoid in character, and is very closely related
to lymphatic tissue.

Microscopically:-- Cne finds that it is made up of a stroma of
delicat, branched, anastomosing cells, enclosing in 1its mesheg - great
variety of cells., Gome of these are identical with the leukocytes de-
serited as myelocytes, both neutrophilic and eosinophilic. The normal
lymphoeytes are found in varying numbers, btut in addition to this, two
fairly cherascteristic kinds of cells are found, the myeloblasts(?j end
the hematoblasts. The former are large cells often several times the di-
ameter of a polynuclear leukocyte, eifher monuclear or multinuclcar. Thes:
are probebly relafed in some way to the formation of leukecytes. The
hemotoblasts ere reiaitﬁ nucleated red cells =erythroblasts, and are found
in eonsiderable numbers, & few fliat cclls will alays be found.

: The yellow marrcw occupys the shafts of the long bones and is made
up adipocse conmective tissue, with here and there = few of the cells named
above. ‘the bone marrow is nourished from two sources: Vviz (a) vessels
penetrate to 1t directly frem the nutricnt foramen, and (bs litttie anas-
tomosing trenches come eut from the Haversian canals.

9, Circulatory Disturbances:-- Very 1ittle is knovm cf the circu-
latery disturbances of the bone marrow, except that we set a hypefplAsiA-
remiein cornection with the inflammations. : ;

2. Inflsmmations and Legenerations:

la. ratty begeneratisn:-- A gradusl replacement of the rec
marrow with zdipose connective ticsue is a physiological process of advanc
ing years. At times, with conditions of malnutrition end inanition this
occurs more rapidly then its usual wont.

95, i#ucoid Degeneraticn:-- In certain cases of senile malnutr
tion and chronic pulmenary t,b,c,, chronic nephritis, ete., a kind of
mucoid degeneration may take place in the marrow, causing it to have a
mucinous or gelatinous appearance,

2a. Pigmentation:--This conditicn is closely uescciated with
blood destructive disecascs, and hore an €xcess of blaod pigment is depos-
ited in the marrow cells., salaria often gives risc o such nelanin.

4. Atrophy:-- This nearly always accompanies the mucoid changes
menticned sbove. It is found under similar cenditicns, and here the cel-
lular elements lost is replaced by & serous fluid,

5. Eyperplasia:-- The hyperplasias which accompany the lgukemias,
secondary snemias, and pernicious anemie have been described. This is
also feund in a nunmier of acuie infections.,

: 6. Influence cof acute Infections:-- Lere, as just dcscribed, there
is frequently & hyperplasia. Then, too, Wo aftrh get s fatty degeneration
in the capillaries and blocd vessels of the bone marrow, 2s well &s in
the cells of the marrow. Along with this there is a certain smount of
reversion of the fatty marrow to the lymphoid or red type, especially if
one finds the infection accompanied by a leakoeytosis. Often the specific
causetive bacteria may be isolated from the bone merrew, and typhold bacil
have been known to lie dormant here for a long time. Focal necrcsis is
not unusual. :

7. Inflammations, snd

8. dpecific Infections:-- Theso will be discussed with disceses of
the benes,

af 5/ 09.

Discases of the central nervous system, outiine ofs=
A. Meninges. : :
I. The durs nmater.
1. Anatomical conslderations.
2. Circulatory disturbances.
la. Hyperemia.
2a. Congestion.
3a, Hemorrhake,
43 Thrombosis.of the sinuses.
x. Inflammations or pachymeningitis.
1s., External Pachymenigitis.
1h, Acube,
£5, Chronie’
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2a. Internal Pachymenigitis.
1b. LAoute,
£b. Chronie.
le. Pechymeningitis Lemorrhagica Interna.
2¢. Productive,
4. Infectious granulomhata.
1a. T.E:Es
2o, Syphilis,
5. Tumears,.
da. Ewnign. 2
28, iMalignant.
1b, Endctheliometa.
2b. Sarcomata.

ITI. The Pia Arsgchnoid.
1. Anatomical. consdierations,
2., Circulatory disturbances,
la, Anemia.
2a. Hyperemia.
da, Congestion.
4a, Lomorrhagze.
5a, lLdcms,
3e Inflamnations or Leptomeningitis,
le. Incidental
1be ﬁg?tﬁtiology.
2c. jorbid snatonmy.
1d¢., Serous,.
2d, PFlbrinous.
3d. Purulent.
5Cs hesulbs,
&b, Ghronic,
2a. Epidemic cersbro-spinal meningitis.
ib. ‘tiglogy, »
@b. torbid Anatonmy.
Sb. ‘fosultse
3a. M¥oningisnus.
4., Infectious grenulcmata.
h i G R T
28, Syphilis,

9, Tumors.
1a. Econign,
Za. tellienant .
1b. indcthelicnata.
b, Serccmatsa.
6. Eydrocebhelus,
Y. interrnai,
2a, kxternal.

L. hizningese.
I. Dura mater. ST

1. Anatomicel considerationsi~ The cdura meter belongs alike to
the krain and tec the spinel cord and seryes e do'ble purpose, acting as
the purlesteun of the bone cn the cutside, snd as & protection to the
brein snd tc the cord on the insidel It is cempe-scd of dense compact
bundlcs of white fitrousand elastic tissue arranged ip two gencral layers
en cuter snd en inner. The direction of the fibers in cne being direct-
ly crosswise to those of the other. The outer layer is provuded with
a felr number of blood vessecls, while the inner layer hes a scant tlood
suaplc. The inner layer is covered on the inside by one, sometimes two,
layers, of lerge flat cells, separatinz tiis inner layer of the dura mste:
from the next laycr, the erachneid, in the subdurel space. Eecause of it:
location the dure is lietle to int'ection (Secondery) from three sources,
(a2) from the bones, (b) fron the pla arachnoid, (c% from the blood sinusc.
These latter sre the 1s roe venous channels vhich run in between the rwo
layers of the dura, gathering up the tl¢~d from the brein, end emptying
themse¥ves into the lzrze venous trunks of the neck. These sinuses are
provided with nc xaXyesx walla, except what is afforded them ty the dure.
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9. QCirculatory Disturbances.
1a. hEyperemia:—-- flmost the only time that hyperemia can be
detected in the dura iis when it accompanies an acute inflammtion of  that
membrane.

. 2a. Congestioen:—- £ny cause which prevents the drainage of
the tleod from the brain or head may produce a Venous eXcess in the dura.
imong these may be nentioned thrombosis of the sinuses, which may pro-
duce a more or less localixed congestion; or a marked tricuspid regurgi-
tstion; orpressure on a Venous trunk by tumors, aneurysms Or enlarged 1
lymph nodes- el :

=a. Hemorrhage:—- This may occur upon the dura i,e, between
14 wnd the bone = extradural: under the durs i,e, in “the dural spsce =
subdural: or in the dura itself = intcrdural.

(8) Zxt#e dursl hemorrhagc:-- These hemorrhages cccring between th~
dura and the bone are practically alweys due to injury or éisease of the
skull bones. 1he hemcrrhage may te of large size, dissecting up and sep=-
arating the dura from the crenium and producing serious pressure on the
train, or even sctening =nd lscerstion. In injury, the location of the
hemorrhage is not always under the site of the traume but it may be upon
the opposite side. The 1locd in these hemorrhsges may come from, and
frequently dces, the torn vessels of the kbnes or the vessels of thce dura
itself may te brcken., 4As a rule, the blood will be found pertially
coagulated since & definite space of time npracticelly slways intervenes
bet cen the time of the injury and the death of thc patiente The reason
of this is that the tlood escapes slowly as a rule, a little at a tims,
~d therefcre the pressure symptons de not zome on immediately. Some--
times with the smaeller henorrhages there may Le an absorpticn of the
fluid part and a partial or even coenplete crgenization- +hen this occurs
the dura will become edherent tc the inner surface of the bone. © In the
newborn, or even at tines durine the intresuterine’ ilfe cfiithe child, an
extradurel hemorrhage ngy take plzce and this may cccur even where the
labor hes not teen a difficult onc. If the child dous hot die st once ,
the hemorrhage may persist and produce an infentile cerebral palsy. <hen
the hemorrhage has occurred during the intrauterine pericd 1t may result
in a condition which will Le described later &s micrcgyria, Eemorrhages
outside of thc dura in the spinal column are not frecucnt and here they
are usually are traumatic or due tc diseasc of the bone.

(b). Subdural Ecmorrhege:-- Here amain, injury is the ceusative
fmctor in most cases and the injured vessel may belong either to the dur a
or to the pis or arachnoidi Fkowever, in some inflemmations of the mem-
tranes small hemorrhagic extravisations may occur into the ;subdural space.
In the lerger hemcrrhages pressure symptons will occur and desth is the u
usual outcomne.

(¢). Interdural Lemorrhages:—- Eemorrhages oceurring within the
dura, i,e, confined to the substance of the dur a, ars quite rare, are
usually small end not important unless they accompany one cf the other
forms just mentioned.

4a. Thrombosis of the Zinuses:-- Thrombosis of the venous
sinuses of the dura follows the rules of thrombesis in veins snyvwhere.
They may be either simple {:0t infected), or purulent ( infected).

{a) :lioninfected Thrombi of the Sinuses:-- This occurs by preferer
in the two extremes of life, the very 0old or the very young, &speclally
where there is oxtrems wasting or marasmus i(fromn any cause [ €8, in the
young, the severe diorrhesl disturbtances or insnition from sny one of a
multitude of ceuses, may under lie the formstion of a thrombus: in the
old, the condition is most frequently found in cancercus or tubercular
cachexias. These merasmic thrombi form by preference in the longitudi-
nal sinus. They are firm, nonfriable, yellow or vellowish red, and fre-
cuently adherent to the sinus wall. If this clct only patially fills the
sinus, there may bte no appreciable effect, however, if 1t completely
£i11 the lumen you may get a dural congestion er cerebral sift ening.

(b). Purulent Thrombi:-- These may occur at any age and may due
to injury, but mere freguently are secondery to a surpurative prccess Samct
where else and of these the most freguent cause is suppurative otis
media, sspecieally where this hes involved the petorus portion of the tem—
porel bene. In such condition the purulent thrombus is most likely to
involve the lateral sinus. The clot is derk red or a dirty red, pulpy,
not firm, perhaps having some definite pus mixed with it end it is fre=
quently acconpanied by a purulent leptomeningitis or cerebritis, The
goftened nature of these purulent thrombi rénders dislodging of parts
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of them easy and these may be carried to distant parts, fwreguently to the
lungs and producing metastatic abscesses, :
3. Inflammations of Pachymeningitis.
"This may be eigher external o internal, either of which may be-escut
or cehronic, : I
la. External Pachymeningitis: - .
ib. Acute Pachymeningitis Externa:
' , fn inflemmation of
the external psrt of the dura. is nersly always due to injury or d@isease o
the btone ard it is almost elways. suppurative., At time =an erysipelas of
the sealp mey sprecd through aznd produce it,

Grossly:~ the durs is Swollen, edematous, pink or red, shows many
little petechia, snd in most cascs it 1s covered over with more or 1ess
Pus. £s a rule the area involved is not Very erirnsive and Becsuse of th-
density of the durs the purnient exudate Is usually not large. Bowever,
in eertuin cases cosiderable smounts of Pus mey accunulate between the
bone and the durae, cnd stipping up the later. At times the pus msy julaakats
tratc to the inner side of the dursa, pruducing an internal inféemmation,
or even imbte die bregnions purulent thrombosis of the sini frey result,

If thc arount of the exudcie be not lerge it may remzcin loecalize and unde«
£0 orgenization. hen this occcurs the dur:c becomes cxceddingly adhercn
to thc shull ot thst pert.

© _2b.Chronic Externsl Foehymeningi tigshs

thisiis nseviy
alwoys éduc to syphilis, although in some -casecs troumea mey produce the
chronic thickening. The durs is thickencd, sometimes much 20, &and rendes
ed very =dherent to the celverium, @rdé there mEy be little spicules of bor
growing intoc it. The durs is rerciy thickenoguh to produce the cliriceal

symptoms so far s we “now.
' ol bat el ool Pochymeningiti
Ib. Acute intcrnsl Peehymeningitis: .-
This too is nearly alweys suppurstive snd is sccondary to ¢ like
=)

wn

proccss in_the extormal leyer or fecgnpanics o puralent lops Typipgddis.
1% mey be Pound in pyemis pusrpurd 9;vur} snd rearc CHb&w GEaT
exanthamata and erysipelas. Cases have been reported in chronic paren
chymatous nephritis, y - : .

The inner surface of the dura 1gnghe§% cases 18 swuollen, goyered.
over with aleyer of fibrin end pus, these collectlons Leing _—

Yocalized or diffuse.
B 2b. Chronic Internal Pacy-meningitis:-

o le. Pachy-menincitis Lemorrhagica Interng:—-— :

Here we have a chronic DTrocess usually found most freguently in
the region supplied by the midédlc meningesl artery end cherzcterized
essentisally by the formation of a delicate connective tissue mamnbrane
on the internal surface of the dursa. Lany hew. thin walled blood vessels
are formed and from these blood easily escapes to form hemorrhages.

: 48 to the etiolegy:-- thether this be s distiriot inflemmation or ne%
is questicnable, but it Drobably is. It is found in Lhose suffering from
chrenic brain lesicns: in chronic alcoholics, and /A the more marked froms
are secn in idiots, epilenties, chrenic dements, etc., £ few cases have

been jecn in children.
ijjgbgknﬁqrbid fnatomy:-- The membrene formed is st first = Scry delicate
pelicle, usually fitrinous with here and thor little r g areas of hemorrhag

or this membrane may be stained a red cr rusty brown with blood pigment.
Lecture 2/19/'009. :

ieresconically, even st this stage cne finds many little thin
walled capillaries growing cut from the vessls of the dura. In betwcen
thesc vessels lying in a homogencus fibrin will be found large fusiform
rcunded or stellate cells with branching piocesses. Thesc may contain
red blood cells or blood pigment. A1 this time this membrane may be strir
ped away ea:sily, being adherent only at the site of the vessels.
Later this membrene becomes denser and thickes in its outer part while the
Inner part presents the same £ppearance es that just deseribed. ow more
hemorrhaze occurs from the rupture of these thin walled vessels and con-
sideratle masses of blcod mey collect in the membrane to form the soacalled
hematoma of the dura or between the newly formed membrane and the arach-
noid in the potential subdural space. This eondition cccurs most-often
on the conves surface of the brain on one or both sides and from 4ts size,
especially with larger hemorrhages, may produce much pressure. At times
serum collects in the meshes of the membrane and mey form cysts of
eonsiderable size. In rare cases this newly formed membrane may become

e b ceal s i
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infected with pyogenic organisms and suppurste, A Similar condition may
affect the splnal dura either with or without 1nVolvcment of the brain
dura. In the ¢¥f4{A durs of the spine it is sometimes associated with a
distinct external pacymeningitis. In all pints of description it is
just like the above The spinal fluid is increased, perhaps slightly tur-
bid or bloody, and the prccess may te lggalized or q;giuﬁeﬂ
fesults:—- Pressure upont the brain or upon the cord, as the ease
mey be, may produce decided symptons. The milder localized aress nro-
duee no recognizable symptens and are run across acecidentslly at  the
autopsy. osometimes where the pressure is considersble thc boue may he-
ecome . atrophic. As successive hemorrhages occur one find that thece
cases will exhiblit periods of pressure symptons alte “ﬁatlng with periods
of conparstive freedom when the hemorrhages gre heins cbsorbed. ‘bol= . -~
lowing such zn internsl pachymeningitis a chronic inflammatiion on the pia
mnay be induecd. -
£c. Chronic Productive Internal Pachymeningitis.
In this chronie productive form just as in fthe chromnic external
form, syphilis frequently nlays an important causative role snd there
esults a distinet thickeqinr of the internal lsyer of the durae. ' This
may te and usually 1is, locslized. Eut at times it occuples extensive
arces and may be so prLAOuncea a5 to producec vressure symptens.,  Usuglly,
however, it is found atf the autops unsuspected Guring life. A peculiar

chronic condltlnn inithe spingtl duva of tne ger¥ical region has been
called hj cervigcal Dac“vﬁeh 18, & chronic productive inw

flammation of he ingensl durs. This becomes very greatily thickened with
fobrous tissuc cven from 5 to 10 times the normal and the cord and spinal
nerve roots are much pressed upon. The eticlogy of this eondition is
not known. | expasuxae, and overexertion have been blamed.
4, In-e'tlcus granuloma.

e, fuberculosis ¢f the durs is found only in eonnection with
a 8imilar precess clsevhere in the brain, cord or membranes, usually the
plia, 3Jometimes 1t may be producsd from the of the bones of +he Sl
and vertebra by direct cztendion.

. 28. Syphilis:-—- This . l&as hes been sugcested, is fregucntly
the ceuse of pachymeﬂlnglbls. Agide from this, syphilis may produce local
thickenings of the dura, first nade up of lymphoid and plesmna cells with
an excess of fibrous tissue and later these may go on to dcfinite gummata
with ceseatlion cr they nay become caleified.

5. IuUneEs,

la. Eenign:—= Gircurscrihed fibromata oceur, but are rare.
The echondroma has been Tfound. The socslled csteoma of the dure ocecur most

ffrequently in the fTelx werebri or in the Fentorimm but these ususlly sre
cnlj osteophytes and not reeal tumors.

The psemomma MEPALZY slso occurs rether frequentl“ﬁ srowing from
the inner side of the dure sbout the base of the brain. Crossly, they
ar. gravish white or praylsf ped Nesseb txom iVeny min e up 1o & cn,
freoueﬂtl with a pedicle and cn section with a kniie little gritty con-
cretions (braln sand) will te found. Mierosconically these psamommate
look 1ike 1ittle gpindle ecil szrcomatas, 'having in them little colorless
MmesEes, soietines cercentrie, about whlcb are flmt ened hyal ine cells,
These tumors rarely produce symptons but they may be so located as to
Tress upcn th; third sng Fifth ner¥es, :

As to the tenign tumors of the spinal dura, we mention here certsi
tumors which arise in betw:on the external layer of the dura and ihe
spinal column or those which gorn in throuh the intervertebral spaces.

These are most fregquently nyome and myxoms end not infreguently produce
definite locelized pressure symptons. Fron the inner side of the durs :we
may have the Tibroma and the myxoma. All of these tumors are more preve

- s e e - = i
alent in the lumber region end aside from pressing on the cord or nerves
they may obstuct the lymph drainage. - %
Za, ¥slignant Tumors of both the Cerebral and Spinal Durs.
1k, The filrpst end mogt importent tumor of the dura
gither of the brain ér the cord, is the endothelioma. This most Tregunetl
produces a wide spread growth , which at first lokks like a greatly thick-
eriéd dura. -1t usually grows from ‘the inner side where pressure on the
brain cr cord is important, but it may also greow outward toward the bone,
producing much destruction of lh el Bt SPthOﬂ, it has a white or Sll;htly
red colcr, is fairly firm and is usually provided with relatively few
blocd vessels. Metastésis is rare. #icroscopically, it presents the
usual picture of 6nd0118+10 ata.
! 2b. Probsbly the most important tumor of the durs is the
sarcome. This is usaua 11y ¢ the spindle cell variety although the
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round cell type may be found. It occurs in two general forms, (g) a
diffuse one, 1ike that Just descrived for endothelioma, and (b) a ¢ir
cumscribed one more or less roundg, growing out from the inner side of
bhie dura and producing definite pressure symptoné on the brain or cord,
fnese, too, may Srow outward, eroding the bone, as the skull, when it may
present under the scalp much like the glioma to be described later.

ITI. the pia—arachnoid.

l. Anatcmical Considerations:—- In reality one should consider the
pia~arechnoid ss one membrane, amade up of two layecrs; The visceral, which
is more frequently called the pla mater, and the parietal, BAES, LA B
usually callcd the arachnoid. The visceral pia is closely applied to the
brain and cord, follewing in all the fissures and sulei end also sending
little projections into the ncrve substance vhich forms the outer wall
Or perivascular lymph spsces.

Eistologically, this pis mater consists of larse branching cells
with some definite loosely arranged spindle shaped connective tissue cells.
it is richly sumnlied with tlood vesséls. The puter patrietal pia, or
arachnoid, is a delicats veil 1like membrane covering over the viscersal pis,
not oxXtending intc the fissures but bridging over them. These tro leyers
are connected together by delicate fibrous tissue extensions or partial
vartiticons. The parietsl pia mater heas comparatively few bloed vesscls,
these bteing relatively large. Prolengstions from these nembranes extend
into all the ventricles. In this way we have between the two layers
eénurmous lymph spaces, the interpial or sunareschncid space ‘in which is
ccntained the cerebro-spinal fliud.  Two large lymph sisterns are situsted
between the cerebellum and the medulla oblongate at the base cf thc brain
and into these the subarschnoid spaces of tre cord are directly contin-
uous, In this wsy the cerebro-spinal fluid of the brain and cord sre o=
- mally freely interchangable, easily Craininz frem c-e *o the other,
Leginning in the latcral ventricles, tais fluid cnters the third ventricle
through the forsmen of ifonroe: from the posterios aspect of the thiré ven-
tricle it drains into the fourth ventricle through the acueduct of Sylvits
from the fourth ventricle and here the central canal of the spinal coréd
empties, the fluid drasins into the large lymph cisterns mentioned throush
the centrally paced foramen liajende and two lateral aperatures, some-
times called Iuschka's forans. From the suberachnoid or interpial lymph
space this lymph may drain avey throuh the perivasculsar Spaces surrounding
the vessels and nerves extending through the foramena st the base of the
skull, emptying into the Jugular lymphatics. Another important drainage
of this interpial space is into the larze venous sinuses of the durs by
means of the pacbhicnian bedies, which are in reality extensions of the
pla-arachncid up to and emptying into the venocus sinuses.

2+ Circulstory Disturtances:

la, fnemia of the Pia:-- This is séen in general anemia,
scmetimes in rapidly fatsl massive hemorrhages in cther parts of the
body, also at times in exccssive cranisl preéssure where it is likely to
be more or less lecalized and to some degree where the lumina of the
supplying vessels are narrowed by disease or by pressure. :

<a. Liyperemia:-- £s5 to the etiology of hypercmia of the nia ~-
1t is frequently secen after death from acute alcoholism, in some epilepsies,
certain of the acute infection as acute rheumatism and typhold, after many
alkaloidal ppisons, s&cute mania, in cases dying in delerium fron gny cause
and freguently markedly so in those dying from sun or heat stroke, also
in acute inflaummations. :

. Gressly:—— A1l the little vessels of the pia are full of blood,
showing as little tortuous stresks end little homorrhares a re frequent,
while the meshes of the pils may contcin an excess of fluid, frequently
bloocd streaked. This hyperemia not infrequently extends into the cortex
of the brain. ' :

ca. Congestion:-- Venous excess of blood in the pia may be
simply post mortem, a hydrostatic Settling of the blcod to the dependent
parts. HLowever, as s pathological condition, it may be met in failure of
compensation of the heart, tricuspid disease » diseeses of the lungs,
asphyxia, but most severely in thrombosis of the sinuses. Iire the veins
stand out as prominent dark red lines andd there is not the same tendency
to little hemorrhages . It is not by any means easy at the autposy to
determine just how much of the blood one finds has been present before 4
death. As a rule, we remove the brain and cord first at the autopsy,
since 1f we do not, Ccutténg of the large - essels of the neck or chest
will probebly ailow much of +the blood to be drained away.

ae
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4a. Hemorrhages of the Plai- :

This may be due to injury
to the bones; to contusions even without fractures; dertsin infections
&8s anthrax; severe inflammations; small hemorrhages may result from
severe hyperemia and Em@Xxrlarger ones from minute aneurisms of the pial
vessels. Tn the latter case the heworrhases are slow in forming but
avre frecuently massive end may follow azlong the pia dissectines 1t up.
3rall ones under the pia, if not over important centers, may be partisl-
1y absorbed and csuse the pias to be too adnerent: others may produce
death from pressure an importent parts.

e/c5/109, ‘ -
Ba. Edema of the Piai-

Edema of the hrain and cord, so-
called, may occur in congestion, in pressure on the vesscls, it s Tre=
ouent in chronic alcoholics} a point sech which will be stressed in the
discussion of wet brain), in chronic heert difgseasc and in ¢ ronic ne-
phritis: a certain decree of 1t occurs in the early stazes of scute in-
fecticns. Thig fluid may collect in such large amounts in the interpial
spaces a8 to be & form of externsl hydrocephalus. 1In ordinery degrces
of. edema the pia has a swollen, translucent, at times gelatinous sappear-—
ence; and on the removal of this pargetal piEa more fluid than nsgel es-
capes.

%, Inflammations cf the Pie or Leptomeningitis.

This is vwhet we usually mean when we speak of & meningitis and it is
here thst we find %the most important inflaemmetory donditions of the crani
al snd spinal cevities. Ly fer the grester number of inflammatory condi-
tions of the pia are ineidentsl, in that they occeus secondasry O@ X CO—
existant with disecsed processes 1n othler parts of the bLody and these
nay Le spoken of ass incidentsl in contrast with that form which is apolkern
of as epidemic cerebro-spinal meningitis, ' :

5

l1a.The incidental leptomcningitis:-- Tris may be either
acute or chronic. ; '
clf>£%= 3 1. Acute Incidental Leptomeningitis:--

‘le. Etiologyi-- with regerd to the etiology of
scute inflammations of the pia a grest number of factors enter into an
etiolozicel relationship. It may follew trauma with infection of meny of
the pyogenic microorgenisms as staphlococei and strptococei, pneumococel
etc; It is found secondary in pyemia, purulent thrombosis of the sinuses,:
at times accompanying disesses of the middle eer, nose, and orbit either
#ith or without involvement of the sinuses: it may follow disease of the
bone surrounding the cavities:; it occurs in certain acutc discases as rhe
matism , rarely gonorrhea, snd sunstroke: at times in other ascute infec—
tions as influenza, typhoid etc.. The causes sbove mentioned do not wi
always produce the same anatomical picture, as for examnle infection witr
one of the pus organ&sms may in one case produce one form of acute lep-
tomeningitis and in asnoter case produce enother form. e recognize,
gencrally speaking, three acute forms; serous, fikbrinous, and purulent,
gccording to the charecter of the exudste. Some guthors also include
a fourth or cellular form in which the changes are only microscopleal,
involving only the cells of #%ke pla, producing a proliferation cof the
fixed conrective tissue cells there, especislly of the visceral layer ena
P this form the greater number o cases recover. - -

2c. ¥orbid Anatomy:--

1d. Cf the Acute Serous Leptomeningitis:--
Iere ve have a meningitis usuelly rapidly fatel which may cccur
ip ~hildren, especially in the early stages of the acute infections as in
typhoid, measles, scarlet fever, and in rarer cases this may occur in adu
sometimes alsc after sunstroke., It is possible that the exciting cause i
- mny one of the &bove indicsted orgenisms and that the case has died btefor
the oxudate has become purulent. After death, even though the clinical
symptons have been meningeal very little change may be seen grossly.
"he piel vessels will be injected, the pia edemstous, perhans slightly
turbid cr gelatenous, there is an excess of serous fluid in the meshes
and in the interpial space, sometimes also in the ventricles. This exuda
is usually not large and it may be only slightly turbid. Leucocytes in
inereased numbers show in the fliud and in the perive cular lymph spaces.
Along with this thers mey be more or le. 3 acute degencration shown 1in the
gray metter of the cerebral cortex. The Ventricles may or may not be invc
ved in a manner similar to the corticle pia. Sometimes one meete this
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‘gerous meningitis, occuring localized, a cindition somotimes called

localized subarachnoid effhs1on or sugg;ggdng;d cysts. The exudate
B e,

here is porbably limited by the strends of florous tissuerunning between

the two layers of thke pia. =sueh & conditicn is neerly alweys traunstie

in origin, producing pressurc symptoms, vwaich scon pgss off, rarely prodr

innz death. 2d,Mucte Fribrinous meningitis:-

flee ne
have gn earl: stage, Wwiieh later would bove meroen inde tie nurulent foy
had the patient not died sc soon. Mow we find tie perietal plu slizhtly
turbid, pushed further awev from the eerebral cortex Ly on cxudote, the
pisl vessels dilated with btloed, snd little hemorrheges sre secn. {n the
Viseersl piaione Sees Lictle tlares oriairangs ot Flbmin Src thiche may
be mixed with an exesss of fairly clezr or slishily turold cerebrosy 1“&1
fluid . This process not infrequeatly involves the pia of both the brain
and the cord and sccompenyinz it one finds acute decenerstionsin the orgza

2d. Acute purulent ieptomenlngltls:-
This

ig the most Ffreocuent Tforn of meninzitis end in ¢deed 27 wst 8ll forms of
inflanmetion of the pia tend to tccow= sugpurative. Eere we dray 8 theore
ical line of distinction between tais Durulent snd the epldemiec forns,
tut one must always tear in nind thet the morhid Chuﬂ €8, that the anat-—
omiecal picture z.°d indsed the clinical sympicms are simi lar iReldthor ess
This organisns nroducing this purulent foym mgy any onre el mnbers 1n-
Aeced all the pyogenies have been Droven cuilty esnc sometimes such orcens~
isme &8 the L. Typtosus, Influcnza hw0111dﬁ or evea the E. CGeli arc the

on.s isoleted from the purulent exudate. It is sometimes said thet these
different microorzanisnms pruduwe exudates whoe physicel CLLTQC&O“lSTlCS
differ sonewanht but tliis a8 ture Oﬁlj in & general way, The Inflammatio

Seorc ‘b0 et i@ e U&Pletdl Plas B hiewull oen i g remeved the
dibloeic Vessels a'e 1ﬂ zeted, the VUHOHQ Sirnuses and Nessels of the clurg
ar: stuffed wmith Blo uhé at timez theperic il Gisfinet machyncnnoitis,
one txﬂr comes to & e V1a°er"1 pia agicn hasiloct ity cletening nopear+
snce, thoueh it mey be so transperent 3 to permit the exudste to be
seen t“ro gl 1t. dhe vessels of 'the wiseeral pia and the =zdjscent corw
tical tissue are hyperemic. ‘The exudste is found lying in the interpial
speces and consists of e yellow or dirty white or greenish white material
gt times thin from much serum, at others thick and tenaceous. &£t LARES]
Pivst end usually this exudeste llesim §he slilci, but if there be mueh cf
the tops pf the convolutions will be ridden by it end as one traces the
ves oelb little yellowish lines of pus will be seen accompanying thems

In ‘certain ceses the process may eXtend wnto the ventricles, prcducing an
epindymitis and involving the choroid plexuses, it may]l ho#evar, te con~-
fined to trﬂ vertex o moaaln to Sholbese o Ukhe Brain, In the latter co
there sre also largze colleciions of bus in the twe lymph cisterms loca—
ted there and 1if the proccss sSprescs to the spinal pie the eord may be =54
nencéed in a mass of purulent exudate. In middle car trouble tnc proces:
Tirst involves the pia along the petrous portion of the temporsl bene,
but it may spread From here to the base of the bBrain. Almost always in
these cases there 1s an involvement of the grpey dhetter of the cortesx,

the changes being degenerstive, hemorrhagic, and small abscess formations
asieroscopicelly, one finds the vessels of the pig stuffed with
blood, with many leucocytes escaping end filling the porivascular lymph
gpEceds  EBErre too.liv elgiaas degenergtion snd desquammation of the endos
thelia. In the cerebral cortex degenerations, necroses, hemorrhages and
small abscesses will be found. then the cuu¢atlve orranlsm is the pneu=-
nococcus the exudate is thought to be chearacteristic:; the pus is a cre am
vellow, Very rarely groenish c¥ tinged with blood, of a viscid slightly t
“aceous consistence.

3c. Results:-- (OFf Lepto meningitis).

In the serous form, death is not unusual early but recovery is
possible and 1t mey lesve very little evidence of the former inflammation

In the fibrinous form, 1f the cases recovers, &s it may in favorab:
conditions, adhesions will form between the two layers of the pia, thus
obliterating a part of the subarachnoid spcse and sometimes the viscersl
pia may be too adherebt to the brain substance,

.nere the condition is purulent, and of any considerable extent,
the patle 1t surely dies, fatal issue oceurring from degensrative involve-

nent of lhaportanst genbsrb
2b. Chronic Incidental Leptomeningitis.
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2b. Chronic Ineidental Leptomcaninsitis. _ ;
lc. Chronic Productives-- This 18 nearly always
secondary to some disease either of thd brein or dura: sometimes found
accompanying chronic nephritis: in paretic dementia and to some degree,
about chroniec tubercular foci and tumors; perhaps also syphilis may produc
it. ihe pia is-thick, white and milky, sometimes yellowish, especially
alonz the suléi, and these thickened patches may be irregularly distribute
Previous seute infedtions, as typheid eté. may be followed by this conditic
The tmo layers of the pia may becoze sedhierent in places and the visceral
pie f£by atnornal adhesions to the cortical suhstance.
tiicroscopically, the nia ‘shows a profuse infiltration of lympho-
d a proliferation of connective tissue cells and this condition
nies the vessels into the cerebral eccrtex. Zlong with this there
is en extra formation of fibrous tissue, perhaps some pligmentation, or
even defintie deposits of lime salts. This chronic inflammation occurs mo.
Trequently over the convex portions of the frontal lobes, then at the
base of the brain 18 the next mest Tregucnt site, :

' : 2e. Chronic Serous Leptomeningitis:-— This ig the
abronic slecholic, or wet brein, znd is fornd 1g ¢ ¢ @ gleoholicg;
especially those cases compiceted by chronic nephritis or valvuler heért
disease. In these cases when the dura is stripped off and the parietal
pia is exposed it is seen to te bulging with en excess of fluid beneath it
The arschnold shows Some slighti opacity, esp slly along the sulei or
along the vessels and frecuently the viscers g &ndé the sdjscent brain
are cdematous. hen the visceral pis is: opened the fluid pours out in
great excess. This fluid is praetically slways clear zlthough in certain
ceses 1t mey be slichtly turbid. T3 all thebe e-cec there 2re CocXlists
ing chengzes in the cortex as edema and degeneration snd there perhaps
serve to explain certsin ci the nentsl Thencnems of i

SO
5
L

lle cBronic glcohiollcs
‘hen serous cxcess of fluid hzs persisted for some time tiie convolusions

are flsitened snd the cortec atrophied, & condition wnieh will be renderec
all the more premiment if the ventricles eentsinigs execss 6f fluld as the
freguently do. ;

3

2a., Epidcnic Cercbro— Spinal neitisgs= - : _
1b. “tiology:~ These ceses seen to arise in very well
eniics in which the districution of thg ceses is gx@ggmely
ar. It is Cue to & specific orZanism,the diplococecus en cellular-
ingi Ldms(?), vwhich in morphlolzt resembles the gonocoacus and
oecurs within the pus cells in the cerebrospinal fluid or exuchte. It is
a paired, Buascuit shaped mircoorganism snd is decolorized by Cramds method
hewever they grow resdily at 37 deg. 8. on szer, thus differentiating it
from the gonoeocei. [ @he eéxect mode of entwy to the body im unmsnowmm but
more recent cbesprvers say thzt the penetrste the cranisl cavity from the
nasal mucosa. The microorgzanism hes been isolated from the nasalf mucous
in a developed case, and from heslthy individuals who have been sxposed
to infection., Some hold that the inifection is a bacteremia, whose chief
localized lesions are in the meninges, while oiher organs of the body also
show chences. vhile a 11 ages are affected the disease is prone Lo occur
in children and those 1in the teens.
Zb. Morbid fnatomy:--= In certasin lminating cases
dying within 24 hours of the onset of the sympntons the post mortem reveals
very little. The pia igi redensd andmlicnascopieel 1y o few lymphoeytes are
seen along the vessels and in the brain tissue micrcscopical hemorrhages =
cepillary hemorrhages, may be observed. 1In the later stges the more F DL s
typical cases show a distinet purulent or fibrino-purulent exu dete and
this exudate is more markef sbout the base of the Lrain snd along the pos~
terior portions of the cord, perhesps due to the psoumbent position of the
patient, however, sll paris Of the pia may Lo involved.  €n the cortex the
hhick yollow pus teands to collect about the fissure of Rolando. In the
brain snd coré the vessels are injected and the YA4{# sutstence not infre-
guently softened, edematous, and with small hemorrhases. The cranial nerv:

ans sSpinel nerve rrots are sEollen and red and in esse of the latter it
may extend along the sheatl for some distsrce.

jiicroscopically:—-- ixemination of the cerrebro-spinal fluid reveal:
large swollen endothelisa, many pus cells containing the diplococci, some
r,b,c, which are perhaps accidental and perhaps other bacteria, a mixed
infection. The nicroscoricsl examination of the pis shows it i3 swollen
edematous, with & great numcer of palys, swollen connective tissue cells
and fitrin. The blood vessels may show thrombosis and about some of them
may be & moderste number of lymphocyte s. ‘herever Tound the polys conta:
the diplococci. In the brain and cord the vessels are hyperemie¢, endo-
thelia swollen, fregquently with mytotic muclei, tissue infiltrated with pol

7
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the neuroglis cells proliferated; the genglion cells degenerating and
many new fikers show degeneration. |

Eriefly summariezed the other lessions siiwon in the other perts of
the¢ body may te cloydy swelling or fatty degeneration of the heart, live:
kidneys and perhaps multiple little abscesses in the organs: purulent :
synovitis of the joints; cndocarditis, pleurisy, pneumonia, petechial
hemorrhaczes of the shin, this lstter condition gives rise to " T'o mame
spotted fever. All of these lesions indicete thet we are deleing with a
berteremia which works its specisl damages on the menibges.

Zb. Results:- In well markedceses, death in from £4 hours
to 3 weeks of the onset of the symptoms.:. GCertain chronic cases, however,
may recover, but tlese leave the meninges thichkened from the formation
of the fibrous tissues in which lymphocytes, plasma cells and ususglly
sbundant. In these chronic cases thickenings about the crenigl nervers
or the spinal nerves may rroduce certain disturbences of the function of
these nerves, : ;

Ba. reninglsmusis this tevm, which ds really p subtertuce, has
‘been apllied tc cond¥tiocsis in which the elinieal symontoms indicate a
meningitis kut where the sutopsy fails to reveal any £bhange sutficiently
merked to explain the symptoms. At tines verious orcanisms may be obtaln-
ed from the spinal fluid by punéture in these eases, or at the autopsy:
vot ne lesions Le discovered, SO the eondition is probasbly fundesmentally
toxiec. DBSuch s condition as tinls hes hecn in typholid, erysipelas, pneu=
‘monia and in the fullminating cases of evidenmioc. serelbreo—spinal meningitis.

4, Infectious granulomata:~-

la. Tubserculosis of the Ple:= This is almest always secon=
dary to t,b,c, elsewnere in the body, end ocouring est frequently in the
youliz. The site of preference is the base of tke bLrain, shere it is some-
times called besal meningitis. Tubserfulosis of the oSpinal Pis is very
mack ss freouent than thet of the brain, slthouszh when 1t does ogcur .
involvment ¢ cord is more frecuent than involverent ef the brain.

worbid - Anatom

:

=
R vl e

YRy

omy:~ For the sake of convenlience in description, we will
consider t,b,c, of the pia under two hesds:- {a) milliary and the (b) sol-
jtary tubercles. These also present somewnat aifferont cflinicael pictures.
tu {(a) ¥ %The :ilicry formi- ilis usually & part of ageneral miliery
tuberculosis, wiere the cerebral symptoms predominate. It is best seen

when the brain is inverted and the hese exanined. Typicallythe pls, es-
recially along the lines of the blood vessels, shows numerous little grey-
ish or white tubercles, varyinz in size frem nicroscopic to a pin-hesd. An
importent te look feritaese, if they e #ew in numper, is in the Sylvisn
Fissure, where the prolcngations of tiie Fla have followed in the Zylvien
arteriss, and sometimes they may be foudd here uwhen absent elsevhere,
Zlong with these tubercles there usually cccurs an exudate, either serous,
fitrincus, purulent, or =t times henorrbazic. Oertain cases ol a more
acute nature, rresent this exuds:e as tie predominating festure and it
rcouires close inspsction to discover the tubercles. At other times there
is only a sinall amount of exudate, while many tubeércles are present, con-
stituting the so-called dry form of meningitis. A ih bhie invelve ent
of tre surfece pia, thore may occur alsp an involverent of the ventricles,
especially the appendeme ard the choroid plexuses eand frequently here ther-
is a distension of the ventricles with fluid = a for: of acute hydroeephall
in these cases the colvolusions are likely to Le fidttened on thelr con-
vex surfaces, and in all cases the pisi vessels are injected, 1little pete-
echisl hencrriiazes sre not infreguent, snd trhe corticel substence is fre-
quently edenstous, prehaps degenerating.
wicroscopically:- The littlel tubercles pressent the usual histology,

tut the tacilli ere few in number. iany of the pial vessels show an acute
sndarteritis, the subendothelial leyer containing numbers c¢f 1lymphocytes,
and multiplying connective tissue epitheloids. Sometimes the perivasculsr
lymph spasces are seen crowdedwith lymphocytes and proliferating endothel-
18.

(b} In the Solitary Form:- Unless the area be of large size or affect
gspecially some of the more specialized arezs, as the sensory or motor,
the process will not te recognized until the autopsy. In such cases we
have one or two rather large masses, varying in size, from the end of one's
finger to thet of a hen egg. This mey lie upon thre brain surface, so press-
ﬂﬂse@¥ it as to produce & depressionffrom, from wnich it may easily re-

Cr again the tuberculous mischief may extend into‘é?a brain substanc
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and here it will be impossible to say wnetner i1t was originally pisl or
gorticsl in origing : ~

“1cr0300ﬂ10511ﬁ we find the center distinctly caseous and spbout it
the usuely picture of tuberculosis.

Results:— In the miliary form the clinical symptoms devend rathe
upon the amount and thie charscter of the sccompanying exudate; in the so:
the symptoms depend upon the location witn reference to the

28 Syphiliu of the Ris - il g oociirs lote an the. secohle
azes or &t any time in the tertiery steze of syphilis, The nia

seens esnecisliy susceptible to syphilis. Fere the changes cccur most
tlv and nost typlesllv-gt the bage of the brain; espec1ally in

E>

ile fossa. Cummatous menmingltis may extend over the entire base

of t;e bra'n but it is more frecuently. confined to the interpedunculsar
spade. - 0n the eonvelidty, 1t ds usielly e froatsl onipafietal ol eg
which zre involved. rere it will be circumsceribed or diffuse and has
g tendenhey 1o inVelve %16 ecrtical substence egg well = meningeo-encerhals
itis. Often, too, there is £ syphilitic menincitis.

Grossly:- The pla lcoses its normal appeeraiice, it is oo closely
rent to the brein, rerves and blood vessela, 1t is previsb wiite oF
sfate coleored, thickened, tough, sand: freduenkly shows modgules, 1IF there
extensive degeneratilon in the nodules, they heve 5 diry ¥ellow apbearsiice
with the center sorft, almost diffluent, end in most of these cases whetne
distinetly gumma ous or not, “there Will Do TCulg e excess "of iglid dn &
suled.

uic10500ﬁ;0d11y thie greater part of the thiciiened iaﬂ will show an
ianfilttracion 1*~ lympho rto conneective tissues zE kiuf epitheloids,
plesme ccllsaﬂd wewly fer 41“3 Vesgels, the deatier shevinz erriy degen=
espative coenpes.  barlvaieacestion mo bDewseconadn he MO Uules, but Tew
gliant cells. Tne bloed ¥essels 1n the thlcXened ﬂlaa 1d in the neizhbor-

hoodsghow ar enrl“ oblidert tiVe cnuar+erit15.
N bhlt The gumnstous changes pre'eat symptoms more like tumors,
53 Dreéesgure S’mﬂtOAS and interlerenrc Wb the noyrve function.
Se Tunors of Lie . 2ia. = |
la. Benism:~ Rare cases of such benign tumors 23 myona, |
fibroma, chrendroma, osteoms,ond teratoma sre recorded. Also rare example.
of dermcid cysts. 1b. 3
2a. kalipnent:-, The endotheliona end the perithelioma ape - 4

the most importent. These ckise from the endothelis, ususlly of t;e reri-
sscular pymr; spaces, whetier on the externel surfsce of the brain or
about the choroid ﬂsﬁ"vsws . the Vemtricles, As & rule they are not lergc
and merse graduallyinto the surrvoundinecidtissue.  They may venectpete into
tie brain substance alon the pia. -

2b. Sarcome may ocenr as & redish white growth,as a
rules more clrcumsrcibed than the endotheliomgbut in nearly all cases it
will reguire & microscopicsal exemination tc sihew the true charscter.
3b. Primary cancer nay occur from the eppendens, ss

thig is epithelialy or Fren tie eeclls coverine el ciordid plexuses.

Secondeyr,r ‘elignant tumoprs:- Jhese ococur sometimes in the pia.
411 tumors of tie pie, vhether benign or malignant, are rare and they
produce npiressure symptoms wiich serve to locate thenm.

g, Eyrdocephalus:~ Tals is a pathologicel excess of gercbro-
spinal fluid, It may ke eislier conpenital op scauired, oither of whieh ua:
be ither intormal or qwterAal. P : ; oo -

a). Internel form:- iiere the increase of fluid collects in the
yendricles, eiher the latepel. distendine then, or all of the Veunbricics
If any of the ventricles eseape it likely to be the Fourth ventricle, al-
though there 1s one form which is confined to this 4th ventricle,prodic-
ing harmful pressure on thneé cerebelium and the medulla., The congenital
form 1s usbally internsl and may te produced from introuterine nJury or ¢
diseese,or be due to mal-d@evelopment of the brain., In the congeital form,
iﬁmm*ﬂﬁlu, the child is Bora with a head somewhet 00 large, but this de—
velops and rapidly 1nc“eaqeg in eize &and on examinetion one finds that the
ventricles, usually the lateral, are enormously €istended, pressing out
the cortical substance avainst the cranial cavities, flattening the cofi-
volusions and destrogi.a the typography of the brain. At times these hyc
cephallc childrsen may have heads of norrm 1 gize, due to a premeture ossi
fication of the sutures and here th: final issue from the internal press-







s} .
b . I {
[ .

e o I k A S il 1

! e «.I\' / { \\
It ins far less frequent sines gool hypiene cnd sanitation ™
have been in vogue. It occurs epidemicelly end sporacdienlly, Tt is N
dque %o overervodin-. and unsanitotion inm jeils end ermies. I% is os~ L\
voeially prevalent in tlie hot climates, end it wuscd t0 ceusc nany
deaths i1 our sublic inctituions., It ogcurs wsucl 1y in caviitn, Lus
sometines in children, eapccially vith the suwm-r dleprhoes bf, e | @
perticuler wecillus asglutinates vith sorum off acuts ceses off dysente |
ery and olso with the siru: of immuned enincks, e Tgcillus Yos nog
beon isolotcd iron the hodyw, wul is oceurs capzeialllr dn the stools
and macous, :
Varieties: Coterrhel end dinhtheric. : !
Pathologyr, It is on ceoute sroutle. The nucous nenbrans off the
large bovel is swollen, there is hypiromia, elev tion ol the Tolds,
spots of hemorrhegef supcrficial necrosis (patehy, or geagril ofiuni-
fort) . Thero is DHIRXExX ususlly o ulceration bus 1f any ot 211 it
Talald ol : ‘ ' i
in the solitiry follickés there is hypsirplosia, recrosis, Ssone-
tincs ulcorotion. The boval nay bo vory thichk; the mmcous menbrane
greenish vleck or gsreen. The surfoce nel lock neerotic or gangemnous
The serous surface is injected. Y §
cometines clgo the Ilewm is involved with henmorrehges, necr-
osls, and injeetion. 'Mhe folllclesiaro gonttiics swollen, with
slight nccrosis and syperlicial erosions. !
Sruptoms.  The inc-bution pirlod is from 24 to 48 hours. Pro-
arones are anorhexia, slight pein and discomfort, and dierrhoes for
o doy or two.. Pain in the belly well,dicrrhoea and fever. The gtcol s
vary in nunbsr from & to £ or Norc per oy, ot fMirst ther apre micous
in cha ractzr but lator Lecones bloody, vith straining and tenesnus,
The stools am» reach 100 per day with o constant desire and & surning
sensaticn avout the rectun. }

Etiology:

The tempersture verics from 100-4, with 2 rarid feeble pulse.

The tongue ot first is wvhit lotsr it 1o yellow and glozed,
Thers is greet thirst, and censiderasle toendorness over L6 ahdomens. |
The stools consist of mucous, pus, blood, romnd or oval epithelia and
bacilli, : ;

Delerivm may occur with o high temperamure, it mueh pus &
vlood ead death then soon Tollows, :

T from © to 10 ihe Lload BGecrsoses, the stceols less frequent,
pain less intense, 5tc0ls becones dor: Lwon or greenish,

In nany coses enatiation is progrecsive ond renid fron the éi-f
abrhoea, During convalescence there 1is tondcncy towadd frequency of
stools ond seibolus masses with o diseherge of jas and repigity of thy
discharce of stools especizlly after ncels, hot Tu%Ek fiunids in par=
ticular and after eXercisc, g :

Dl asnogig, Thig'ils upnelll ecer and is mede on the charoctier .o
the d1 errhoca, mucous, blood, acaomannied by tencsmus. You ney iso-
1ate the bacillus or use the ogglutination test, in & golution of 1 1
1,000 or 1,5009 >l

Prognosis. Usuolly good ond nioderate cases get vell ds '€ days
to 2 ﬁweeks; Severc cases tolie 3 —~4 weeks, In the young, old, and
feoble the prognosis is bad. Delerium and coma naks & had outlook,

gomplications. Feritonitis cithor by dircet extension or by
perforation., srthritis, plourisy, thrombosis, p¥lephlebitis, pyenia
peri- and endo-carditis, nephritis, aad on edens thicn is not dul o
the nephritis or endoccrcitis but to the caenie,. Sonetimes paralysi
poraplegia, neuritis and alscesses. conetines maleria complicotes
Lthis @isease, harely intestinel stricture occurs. Dyspepsia Der f'ol
low tho digsease fox sone Line,

Trestrent: As the disecse ig seli-linited and woter borne, on
inspsesion ol thr vator supnleiEng eese of tho poticnt are indicats

1

1 |
If there is constipation give cogtor oil(loz} or sclines o8 1 g80d ( \
oZ) ond ian this way you nal® convairt o cysentery idsSs 0 dicrrhebn g
If there is pain follow the sclines with oplun (lﬂ—ﬁﬁm) or por
poric, or you nmoy combine these with the »nurgetiv e, afithese 4
-pain and you morcly went an asiringent influencs then give amomatic
sulphuric acid, Ipecac has been used eXtongively br the itest Indle
physiciens., -t is given in large coses ond on &n enpty stonach,
Fore acninistering the ipecaec give o dose of morphine, Dover!'s nowers
or laudanum, then vut thepatient to bed end conpel him to lie flation
nis back ond tie tAndency to vonmit is resissce by fcbippeé ico, mng-
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2. (Cengenitel Lymphangiectasis.

This nay be wide spread or locelized, The diffuse form shows in
the infant ag aswelling of the superficial connective tissue some-
what like elephantissis. 4And the tissue appesrs to be very edematous.
The localized congenital forms are seen in the congenital "macroglogsus'
= large tongue. This dilitsticn mzy not Le present at birth tut may
cgevelop later.

Bhxxxx ; IV. Thoracic Duect,

The processes here are very similer to other lymph vessgels, Eat fbe
size makes it specially impcrtant. ;

1. Cbstruction of thuThorazcic Luct:-- It mey be due ta the press-
ure of tumors, aneurysms, and inflammations from without, or grise from
thrombosis or inflemmaticns from within., Xrecuentlu the collatersl
circulaticn i€ so rgood that no serious results follow, especially if
the obstructicn te slow in forming. Iowever some of the vessels mey
rupture csusing chylcotherax, chyloascites, or even chyloria. b

o, Dilitatien of the Thorscic Luct:-- It may te due to many of the
causes just menticned, cr mey cone atout from heart feilure, with &
stuffing of the grest veins with tloced. Sometimes the tagck nressure of

the tlood in the vena cave mey fill the upprer part of the duct with blqoﬁf\

=. Inflammaticns:-- These are usually secondary and result from

ke direct ertension of a pleurisy, scome asbdominal inflemmaticn, ete.
Lecture 11. 11/ag/s o0y

4. Tuberculcsis of the Thorecic lu ct. n

ciliary tuterculcsis has been seen in the thorecic duct in seneral
milizry tbc. & more crnronic Irocess mey ensue esnecially wien there is
some lons stending tbe in the stdomen. This may lead¢ to obstruction
of the duct. ;

5. Tumcrs of the thoracic duct:-- These are rarely primery al-
though sarcomes snd ikrcmas have teen reccried.

V. Tumors of the Lymphatics.

CfThe primery tumors cf the lymvhetics, Ly far the most importent
is thst of the endothelicia. i.ere the endctielie begins to multiply
ard invedes tie surrcundiny tissue. These scietines mey heave a typicel
alvealated appesrsnce. ihe rert of the lyaphatics in toe srrecd oOF
cencer is well kncwn. These ceancer cells ususlly lodze in the lympneti:
and tezin to develep end leter invade. " The direction of the spreed
from the cancer is usually in the directin of the lymphatic flow. fut
the tumeor sy extend Lackward ené give rise to retrozrace metastesis.

vI. Farasites of tite lymphetics. : - 143

me adult of tne filaeria sasnziinis hominis or the filariz ban-
crofti is found in the lyaph channel where the embryos majy geenr in
great nunters. The adults may block up the channel with the sttendant
results descrilted under otstructions.
Diseases of the Lespiretory Tract, cutline of:-—- .
1. The Haszsl Cavities, .
1. Znstomical Considerations,
=, Congenital Yelformations.
=.Circulatcry Listurtances.
la. Iyperenmia.
2a., Congestion.
8. lristaxis.
42, i1dema.
A,  Inflamnation or Zhinitis.
la. Acute ceterrhal Fhinitis.
ce. Pseudo Memirencus “hinitis.
Za. Chreonic Cetarriel :hinitis.
5. Tuberculcsis. i
5. oyphilis.
7. Tunmors,
. Perssites and roreign Lodies.
I1i. The Frarynx.
1. Tharangitis.
Z. Adenoids;
: (6% 8 lerynx.
1. inatonicel Censide.etlons.
2& Congenitel Malfcrastions.
3. Circulatery iisturbances.

le. fnemid.
' 28. i.ypereiia.

Ja. Congestion.

\
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* Dpesecription of Specimeng in the

Sophomore Laboratory of Pathology, 1906 - 1907.

H T G N )
RO o P

1. HBygoremie OF TR, eemerocns Sl Bar=oa oo o
if The blood vessels are full of red blood cells. This is best
geen ir the arteries and capiljaries in the slveolar wells, S0
for there is no destruction of blood with deposit of pigment,
Some glveolar walls are broken dovwn.
&

&

3" Bypereumis of Eidney --==--=en- H.%,--=-=-=~--- High.
Blood vessels, espseially the erteries and capillaries, &are
; filled with red blood cells.It is chiefly in the cortex where
f the capillsries of the glomerules are distended. In this sec-
: tion the excess of blood has involved the vessels of the med-
j ulls, There is very little hemorrhage. . "3

&

3, Hyperewmia of Hesrt iuscle.----E.%,---------1oW,

i Vassels near the pericerdiws sre stuffed with blood. Sone

s ‘red cellg in between the muscles fibers (diespedesis). The lar-

ger vessels by the greater elssticity of their wells heve col- £
lapsed snd have driven the blood out, s0 are nearly eumply. :

- 4, Hyperemis of Stomsch.------ ameB, T, ~o—me----High, ’
The mmeoss shows meny smell round cells gnd the gland tu-
bules are coxpressed., The capillaries of the rmcose sre mark-
edly distended with bdood a& ere the vessels of the submucosa

The scid cells show well din places.

i

i &, Eyperemisa of Lympﬁ_ﬁode.--9-—-£.5,~-~—-~~High. _

H Very nmerked distension of vessels, especially of the ceril- 1
leries. The endothelial lining shows well, ‘

-

A

| -6, Congestion of Spleen.n«~--_*--H.T.--—¢-a—Eowg

? . Capsule thickened. Arteries of Ttalpighisn bodics almost
empty. Malpighisn bodies less prozinent. Veins, capillaries,

and blocd apaces Filled with blood sells which heve couwpress-

ed the splenic cells 1n meny places, causing them to lose their
steining properties. The blood hag not steined well owing to ia-

proper fixstion.

7. Congestion erd Hemorrhege of Spleen.---H.%.----High,

i Tiffers Trom the preceding in heving the limlpighien bodies

1 more Adistinct, the blood stains better In certain places are mess :
i es of blood with very few splenmioc celle and the rbe., are broken . é
i down to form e rether homogeneous L&ss, Ver: merked excess of :
blood. The entire spleen wieighed 200 grems. ‘
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« Ba, Tortsel Congestion of Liver.-------- H.E.-mmmem Low,

Portal vessele are filled with blood or are widely distend-
ed., frteries cowmparetively eumpty. Csplllaries throughout the lo-
bule are stuffed with rbe. Hepatic spithelia near the central
veins contain much yellow greanulsr pigment. Vessel walls egrec~
ially of the erteriss, sre thickened with fibrous tiseu

L o

8L. Hepatic Congestion of Liver,------- i =T.0w.

The oemtral veine &re filled with blood; »hicz slso shows ip
the capillsries of the central-zone. Fortel vegsels and hepstic
sarteries do not sghow much excess of blood,

9. Congestion of Kidmey, -~-eme--x B ST e To%,

Veins snd caplilarle especl 11y of the wmedulls, filled with
blood. Arteries contain Wcry little, Tubular walls thickened with
fitrous tissue.

10. Anemiz of .ung e LT -w——-H.?.——*--—-lt“.
Interelveoler egpilleries ewmpiy. Blood orly in the larger

vazsels and ﬁhsse are not very full, Some alveolsr walls b rolksn.
(Case of surgical shock).

11, inemie of Liver.------ -—s-——-g-——-ﬁ.i.—-e~---FigL.
Very little or no blood im sny of ihe vessels. Tiver celle

vecuolsied or grenulsr, filled with zen; smell round gpen speces,
some large fat g,cnulas Cytorslssm does not stain reéd exeepi in
e few of the epithelis.

12, Thrombus or Clot in Fegrt.,--=rc=e===il B, -----T0W,

Sesction 6f interior of hecrt well, lluscle fibers normal or
neerly 0., Some hyperemiz. Clet hes shrunken awey from tie well.
The periphery of t“e olot next to the well has much &ranvlnr i~
brin with few rho. end & very fem whe, Centrel pert of the clov .
ghows very little fibrin, wmany rbe., and fwe wpe, Clot recent.

T

1%Za, Recent Thrombus in Artery.---=--=-H. 7, -=----T0%,

Artery wall normel., The thrombus divided imbo senblance of
alveolil by bands of fibriller fibrin which vary in size &nd Gis-
tribat¢on encloging rbec and wbe. These latler are L0re nuulercus
in the central part of the throwmbus. Tittle or a0 tendency 0
orgenization,

14. Thrombosed Umbilical Vesselg.------V.(,--=-==Tigh,

411 three vessels show the clotting. Hext the intine is e
layer in which fibrin and msny leucoc;te: sare seern, tn@ gmell 1
rhocytes predonineting altho large 17 yuphos and polye are seen.
Centrel psrt coneists of rbe mitn «n occasgionel leuco. Here the

fibrin seen w1th difficult;
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1b. Lerly Orgsnigation of Thrimbus,-------- E. B -=mmm- Higk.
Tn the centrsl part of the thrombus, the rbe &nd Jibrin sre

distinet. Arourd the mergins of the thrombus is a broad zoane of
lymphog, mostly smell but 2 few have slongated to have lon: OV-
€

al or spindle nuclei, Intermingled with thsse &re rbe & fibrin.

16, Anemiec Infsret of Spleen.----=---FE 7, =wee== Low.
The infarcted ares is irvegulsrly semicirculsr, with base to-

1 0A

ward the capsule. Line of demesrcation is zone of blooé. the in-
fert hag less blood, fewer splenic cells, and & looger &rran;ié-
ment then the rest of the tissue,

17. Red Infarct of Tung.----~--=H.F.--====--- T.OoW,
The infarcted eres shows the alveolar wells thiclkened with
sment

witk round cells, spsces stuffed with rbe, elveoler arreangen
feirly kept. It is merked off from the rest of fthe lung by &
bro¢d zonme of lymphos and polys, Lung immedistely ad]ecent is ihe
seat of hemorrhage, with meny rhe end much fibrin., As one geobe
fsr her swey from the infurct the slveoli are less Pilied.

18. Eemorrhsge into the Tectus !mscle.------0, 0. =c---~ Low,

Tong brosd muscle fibers with nuclel grd strise gone, cyio-
plasm homogeneous or vecuolsted. In meny places gepareted DY en
invesion of leucos. The blood, guite recent, lies outside tre
voepels snd is divided into irreguler spaces by lines of fibrii-
lar fibrin which shovw well, :

19, Fenmorrizge into Tung,---=-=--=---=-- HeE, emmmem = Eign.

ilveolsr srranszement feirly preserved. Speces filled wikth many
rbe, packed tightly. In some of the looser ones the Tibrin uey be
seen. In some places an excess of leucos present.

20. Hemorrhagze into ILiver.--re=vmmeme —==E B, -vewe=- -gigh.

The sreas of hemorrhsge ars usually neer the central velns.
Tre rbe heve replsced the liver cells, at times are fused into
nomogeneous messes or mey be distinet. The liver cells contain
considerable blood pigment which msey be obsecured by the gosin.

7

21. Small Hemorrhages in Splsen, ---------E.E,------High.

Some excess of blood in the splenic spaces, A few places
vhere the Dlood hase gathered in mssses cnd hers the gsplenioc Tis-
cue is torn awey. Some of these are nesr the arteries of tae fial-
vighien bodies. Lote also the nuuber of polys, smell monos, larre
nmonos, the swollen endothelis, the cells with mitotic figures
end that the splenic cells have their nuclei largs end pelr.
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22, Hemorrhage about Adrengl,---------- B. G, mmnmee===TOW,
Tcr" little cnange in edrsnel. The surrounding ereolar tis-
sne is sest of hemorrhsie showing meny rbe, & few woe, with a

very little fibrin,

£2. Fdexe of Luni (Unboiled)------E.E,--=-----HEigh.
vveremis, Some hemorrhose by dilspedesis, Ore pert shows meny
3

Ly¥
polynuelears in the alveoll. Some glveoll erxe fi.lad with raiher
homogersous or very finely granulst uniform mzterisl. The 2lveo-
ar wells &re swalleﬁ and ube individusl e;itnelis ere swollen,

¥

24, Fdema of Tunmg (Boiled).i----=we-rmaaV, l,—wmmem—-bl

= c‘ -, 2 = 2
CGosgulated albumins show best in ths alveoll ag lerger gran-
nlee. Some blood in elveloi. Eyperemic,

b s

2be. Bormal Uterus .~«~¢e——~--—e--vgc.w----—~41,“.
This section giver for sake of comporigson itk Lhe mert, 10
is #he enslier. Both long end cross scetion of zascle Fibers zsey

Considerable Ffibrous tigsue,.

25b. Pregnent Uterus (D pBrLEoghT i mem== B i Ay 8
 Eere the fiberg sre longer, aros&er, more lougely arranged,
snd show irregulsr nodules or swellimgs &lomg them, Counsildershle
£ibrous tissue, Blood veesgels zOre nuUIETOUS. 4

26, COYL, mmm—mmmmmm o - eV O emem e == - TO%,

Shows & nmerked thickening or hy geru:o¢“ £ the horny 1&jer
In gome places in thisg lajer bacteris hav en csught and uney
show us blue stained round or rod ghe ves, 1 Ti pe.g @re VeIF

prominent,

'i
DJ r‘,‘.g 'l
D@

27. Eypertrophy of Rizht Ventricle cmmm==Ungtained - «-- V.0.---Hign.
Ysny of tne individusl nuscle Fibers sre distinetly lerger
then norual and theéeir strise sghow distinctly The brsnching of
trhe fibers ig well seen., In the stsainsd ection the nuclel are
ver; xzuch larger then normel, the ineresee bein. chiefly in the

breadti.

28a & b, Brown Atrophy of Teort.---V.0. Low,---Unsizined, ﬁi@n.
sonpe excess if fibrous tissue in hetween the muscle fi-
pers snd muscles bundles. Rlooé veesel wells thicksned. In the in-

cteined section the exces: of polar wigeent is evidext.

£8. Senile Atrophy of Kidmey.----==-¥.(,=-=---T0W, .
Blood assels th ioaneq mith fibrous tissue., Cepsules of Low-
man toc thiek. Some g1omerulas sre completely fibrossd. Colloiéd

=

oﬂets evident. In oxne pary the 1ﬂth*tuau1 r fibrous tis‘ te hes S0
ineressed =g to compress and often replsce tne tubules.
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20. Mot given,

3l.Cxtescellular Fxterpel Pigment of Ludp.--C and DA, ---T0w.

fuelei should stein red, blood yellow, The extermsl pigment
coal anst, ehovs &g intense blesck more or less frasmented 3
chiefly sbout smaller vegsels, Thie has besn cnrried and deuvos-
ited there b; gnaélc;teu.

32. Intracellular Intern: el ”iamenb of Tung.-~C. &nd ¥,/,--High,

Interslveolar eapillarise disgtendsd, ileny Blveoli fillied vith
a few lymphos enéd nmeny polja. Awong thege ney be secn larce flat
epithelisa with swmell rcund slmost olacf plawent granules., Thess
ere the socalled cerdise ceslls and result frowm congestion,

7%, Hematoidin in Tonph Node,-----Zemetoxylin,----Figh.

Ignore the homogeneous or finely srenuler pagses 2g well ag
tie colleevions or cells elizhtly lerser than lyiphocytec. quL—
tered in the tiscue sre swsll eollections of Plgment pronules
chiefl“ Xtracellinlar, yellow in color, but where the mespes sre
thie they mer he ”cllonie; brown, Thig feiled 1o o ive the dron
e zcticn of Prusticn blue with potessium T~rroc”ariﬁ 5 e

TCk, ; /

4, Txzesgs of Polar Tigrent in ﬁe@rt.---re“tuoz “i—~hign.
Ho contrsst stuin nas been used, The girice

(‘h

G

are nearly round, 4o not stsln very wall., ..t olﬂ of the nu-
zleus exterding in sr elongatsd tflﬁfﬁlﬁ (conesicped in its en-
tirt;) 1s & mees of yellow grenuler [igumernt, gU’ is merkedly in
excess aof normel. An execess of Fibrous tissue ween the fibers.
Blood vessel walle sre trhickened. ’
2o, Melenotie Spindle Celled Ssrcoue. —--*?.¢’-——-—-ﬁi i

A secondery or metestetic tumor in a3 lyagh node, the very 1lix
tle of the edernoid tlessue left. The Fre&o&;“«ﬁu eel LS grindis
gheped, ite mucleus showing as rether en elon.sted biunt spindle,

Thro usnoub tr.2 sectlor ere lurye snd gasll ;&ﬁaes of & bruwa g
"mlxamisn brown Plguent, Tven the finer :rirules of tlhis hove &
provn color. [re deryer nastes ars auirs oelly lar‘but wucn of the
finer plgwent is inside the cells.

6, Intrecellular Tigment of Tiver. ----=I,--~---figh,

Ope edge shows the gone rwlcnotie sercone e Ho,28 surroundsd
by e fibrous ce.sule. In the liver tissue there is ¢ marksd ox-
ggs if fibrous tigsus cbout the portsl sress (serilobmicr ocir-
'Lasisl, The ceuill ries orec filled with rbe sgzecisily in the
Yepatie vein grze. Aleo ir this sone men: Iiver cells &re mezn
#illed with & Fine yallayw or brownish yellow si.uent.
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37. Jeundiced Liver,~--------reven-f emeocoean High,

‘ The liver cell nuclei show distinetly eand the outlines of the’
cellas are well kept. All thro the section may he seen a gresm pig-
ment both in rather large extra-celluler masses and as fine intra-
cellular grenules of the same color. In meny of the intercsllular
spaces (bie capillaries) is seen a canary vellow pigment which is the
more unsltered bile and this excess of it indicates the cause of the
jeundice of the liver. j

- 38, Uratie Infiltretion of Kidney.------ Himeowee High.

Section shows an excess of fibrous tissue snd of blood, [n some
of the tubules especially of the medulls sre seen nesses of & greenish
brown meterial almost filling the tubules. This is & deposit of uretes.
Some of the epithelia show biliary pigmentation.

39. liver of Pernicious Meleria,------ Carmine--~--- High.

This section shows three elements: 1.Practically unazltered bile
of & csenary or orange yellow color in the bile capillaries: B A yery
little greenish bile pigment in the cells: 3.lluch dense black granu-
lar intracellular pigment in the liver cells and some of it in ths roc
in the capillsries. This is malarisl pigment probably melanin.

40. Mslsrisl Pigmentation of Spleen,-----Carmine----- High.

Specimen showsg nuclei pink, cytoplasm unsteired, Melpighisr bod-
jes distinct. Both intra- end extrscellular pigment of & fine rounded
grenular nature, dark brown or black. There ig much of this and it is
chiefly in the capillaries.

41, Brain of Pernicious Malsris,--=--- Cermine-~----High.

Fine black granules show especially well in the cepillaries,
Much of this is ir mslarisl perasites as cen be shown by specisl
staining.

42. Fatty Invesion of BeBrG.---~HE. S =-z=r-- Tow,

Muscle fibers mostly in transverse section. All beiween them are
rounéd or irreguler open spsces whose boundaries are stained feint
blue, These asre fet cells and lying between the muscle fibers con-
stitute an invaesion. Some exzcess of fibrous tissue.

4%, Fatty Infiltration of Liver.---SoudanIIl and H.----Low. :

The fat has steined a deep red or orange and is widely distri-
buted, having invaded the wholelobule. However, if eny pert of the
lobule has escaped it is most often the central zone sbout the he-
patice veinule, The fat globules occur in the liver cells having
pushed the nucleusg to one pide/ at times having compressed and flatd
tened it. The number of globules to the cell is usually nol more
than two or three, more often one when large.
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1 43b, Fatty Infiltratiom of Liver,-----H.E,-----Zigh,
| Saeme liver as the above but this hes dbeen embedied in peref-

| fin so the. fat is dissolved out snd has lsft clesr spsces., Otaerwige
? tLe description is the same, The drswing should show the sesl or

[ signet ring cells where the nucleus hes been pushed tc one side sad
| ghows like the setiing ir a sigrnet ring.

44, Cloudy Swelling of Kidney.------- H.%.===-—--=High.

An excess of blood. The nuclei muy show, If they do, they are i
larger, less dense &nd the nucleolus comes out well. The ethie
chenge, however, is in the cytoplasnm which shows neny fine grean
The cells sre swollen snd Fused together o that the outlines o
individuel cells sre lost. The masses of cells sre often shrunk
2 and loogened from the tubular wslls.

j 45, Cloudy Swelling of Hesrt.------HI.E,-------FEigh, -
®xceas of blood in the cepillsries. Ifuscle fibers swollen, striae

T S
z wostly gone, cytoplasm grenulsr, Fuclel gone or lar.e with chrometin
i granules, Some fibers show & tendency to longitudinel fissiom or

splitting. Some excess of polar pigment. :

—— 1T

4G, Cloudy Swelling of fhe Liver.-——co-1, e=ee=m- Eigh.
; The liver cells sre swollen, their outlines sre imdistinet, they
i are fused together. The crtoplasm is gresnuler. The nuclel, whers they
r ghov. at &1l1, are lsrger with fine chrometin graznules, mey be davoid
of cytoplasm (free muclei). Excess of blood in capillaries.

47, Tatty Degeneration of Tiver.----0Osmic acid.------Eigh.

The fet shows e small round black slobules, meny ol them %o
the eell. The liver cells sre larger, the individusl outlines zone,
i nuclei indistinet. Ifuch hypersmie.

48. Fatty Degeneration of Xidrey.----- Ogoie seld, ~---=w High,

The eytoplasm of the cells hes besn gonverted into small fat
: : globules which show very little tendency to fuse together, These &re
Stsired blesck by the osmic acid. The outline of the cell ig gone.
eny nuclel heve dissppeared. The fat globules show especially wel

d s = :
i sbout the tubule walls.

49, Fatty Degeneration of Hesrtso Muscle, -~--Osmie scid--High.

The fat globules are the numerous swusll round bleack zlobules,
distinetly in the fibers. The individusal fibers sre swollen, the
strist@ons and nuclei gone or indistinet. An excess of blood.

i 50. Zenker's Hyaline Degeneration of Rectus,-----IH.E,---Tow.

‘ Same process &g §0.18, in which ths longitudinal section of the
musele fibers are best seen. The fibers showing the hyaline desener-
stion sre large, stained & homogsnsous red. Some fibers heve gone fur-
ther and ere broken down and vscuolsted. Few nuclel remain, Fiders &re
widsly sepersted by sn infiltretion of polys and small lymphos. There
is ruch hemorrhage in pleces with fibrillar end grenulsr fibrin.

e e ST
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| o1, Peginning: Hyesline Degeneration of AOYta, -~V , G, ~--Tow.
i The media showr & great exeess 0f fibrous tiswue. The imtims is
| much thickened with fibrous tissue, in one plsce showing & distinet
i

elevetion., Th® endotnslisl lining shows as & yellow or brownish yel-

low line. The subendothelizl tissne especielly in the thiekest bert

‘ is begirning t4 begome byeline, i,e. it no longer ghows definite +i-
| bers, is fusing together, is somewhat péler red or pink and is becom-

ing riore homozensous,

52. Iueus frow Tose.---Ungteined and ccetic acid, ----HEigh,
“his shows mun; grenulsr cells; lurge granulsr Squemous c¢s
smell round ‘cells or thess wes be dravn oui imto e spindlie, After
the scetic scid, the mucin 1t seen precipitated as definite fibrillss
| or sheets, The cells hove elesred so thetl in most cases the nuelei are
i distinet, Man: shining coeci ang »odded bacteris especielly on"tihe
8  uamous cells, .

, 5Z. Mmeus from the noge. -----fcueous Thionine--—--- HisE.
% The thionine has been sdded without rrevious fization of tae
- smeer., The muein is red., Tuelel blue, cyrtoplesn iight dlue, snd the

baeteris sre blue.

54, Tarly ilmcoid Degeneretion of Spleen.---V, G, «---Tou.
The progess whieh affectes the fibrous trebeculae does not saow
; well. It is best seen as the feint blue or violet shede imperted to
:\ the ends of the fibrous tissus fibrils whick extend into open siacs

s N e 28 -

#lase==m=0ler,

* The mucoss shows & marked nuwaber of smsll lymphos, The epithalis
g - 0of the seini have meny geblet cells in whieh are large round open
v speees st times ghowing a very f.int blue. Some nuclei do not stuin,

55. Mceid Degenerstion of ‘lucose of Tlewa, ---E.% Eigh

56, !fucoid Degenerstion in Endatheliamg.—_-mThionine.-~—Eigh.

This hes affected the fibrous trebeculee of the tumom, These
give &n slveolated arrengement . The tumor cells ere large, some
whet pelyhedrsl in shepe end usually separszted from sseh other by &
sizell space in which run strends of fibrous tissue. The fibrous tis-
cue has tsken the pink or red stein of mucoid meterisl and sho%ws even
iz the delicate gtrends that rwun between the ceile.

T T L i

6%. Hot Oiven.

| 58. Colloid lMsterizl in Tiyroia Glend.---V.¢,--~-Low,

: Given to show colloid weterisl. Hfuelei 6o not stsin well. The
colioid meterisl in this gsetion is typically vellow or orenge. In soms
gcini it hes broken down to become granuler, Otherwise it is homo-
teneous. The geini very nmuckh in size.

59. Colloid Tegeneration in Kidney.~-?-~?,G.—af«-*10w. : ,

An excess if Ffibrous tiszue, A nwider of glomerules have been /
converted into fibrous tissue. The most srominent lesture of the zec- =
tion is the great number of tubules thet sro distended by colicid nme- t
terisl which veries in color from e deer yellow to an orange red,
This is homogereous .

T
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60. Jmyloid Degenerstion of Kidney,----:inilin Gentian Violet--low,
Hethod of staining amyloid T?sec‘i in these sectlons ig &g *ollows~
1.Scetioned ifd Pml‘@f*ln and fixed to slide with lleyer's slbwiin,cnd
dried in oven. 2.¢ur'= in dissolved in Two chsufeo o? tVIom.g._mo
changes of 2lcdhol to rid of xylol.4.Water to remove- sleohol,b.Fregh
grnilin Gentian Violet 2-3 minutes.6.Wesh in tap watsr,?.Decolorize
snd dlffarentlate in 1% HC1 (best under low power of mleroscopel.
8.%Wesh well in water, dry with filter vsper &nd mount 1in gum-g¢lycer-
ines '
This section shows ruther sdvenced amyloid chsnge. The glomerules sre
glmost sclid with & red or rose-colored f-irly homogenesous materisl,
Rest of kidmey is blus, The wells of the 1n*crtunu1ar gpeees vessels
are freruentl: converted into am;lold mwtericl, showing both in long
end cross pection. Epitheli:c grenular end broken down. lleny nuclel
unsteined. Tubules at times dietanﬁeé

61. Amyloid Degenerstiorn of Tiver, ~-inilin Centisn Violet---Tow.

Staining resction &8 bhefore, '«;1cli me.terisal shows typically
the middle zone in lobule. .lso in wells of the he*aulc ertery & d-
the surrounding fibrous t%gsae. Perhags sleo in portsl wvein sud bil
Awot. The periphersl zore is fatty; in? iltrsted, CeLtra zope hes it
caMillaries sowmevhet distended.

P

s
vl

L

B f**lola Tegenerction of Spleen.--inilin Centien Violet--Tow.

“:lold matericl widesyreg& ig divided into,lobule-like msssesg
by cross lines or fissures. Toc fur sdveneed 1o decide the st artins
poipk, Lffeotsd blaad'Vesaaln,mﬂy be seer. Some splenic cells Lrft.,
Some good fiorous trebeculae,
6Z2. Corpore jmylsces in Hypertrophied Prostete,---I. 0. .----LOw.

Trhese bodiss suonosed to ressmble sterch grenules do not show

well. 1t times the may Ve pcen dpn the soini, but not of & very typ-
iGal r 1 Gf»_t_d'f; .

64, Cosgulation ¥ecrosis of Tung.----H.Z --—-?igh.

Thigs is the stege of grey hE»utlzwt‘On in lober pneuwmoniz. The
elveoli s«re f£illed with & grarular snd fibrillsr fibrin which gteins
cuite red; meny polynueclscrs; sous ﬁonahlnlears; ¢ very fue fes uen-
cted ejithelis. In thses celle nsy be sykmotic nuclei,i.e. & conden-
gution of tie nuecleus with deep Etulﬂ¢n&, or huf*irhaAle whrer the
nucleue hes broken up snd shows chromstin grenules or thresds. Some
ghoste of cells. Some diapedesic of rbe. Alveoler wells not clesr,
65, Cosgulsation FBeerosis of Ilews €”Wgh01d) -E. %, -~=-Low,

Jusoulur coat not very wuch chenged ezcept for soms smell lym-
phoev+e Subnmucosse very muckh infiltrated with lrmphoeytes end valvh.
The LL»PQ tuhules in the ulcer p:rt ere entirely gone having been
rerlzced with sltered fidbrin, coegul.tes alauucns polyg and smeli
lymphos 60281dfrabla ‘kprror -egih, sone pyknosis. Tndothelis of
ulood Te seels swollern &nd proninent.

66. C cous I terzal/-—- meteingde---~-Fiih,

nuler materisl; some com ound b-anule cellis, i.e, large cell
with small fut slobules; soume polye which clesr up with acetic
ome emsll lymghos; lurge fluot epltne¢1a; beeterie; some nolds.
(¢ ompo gition will vory degending on tae source &nd the nun-

t ¢
T cells
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67. Caseous Weerosis of PPIoEN weniniE T o Hizh,

The capsule is thickened and somewhat degonorsted, Thro the seg-
tion are red sreas of granuler material in which ere cells with pyk--
nitic nuelei, gome chromatin greénules and thresds, and sbout the edg=
85 are collectiors of cells very like i¥ not identicsl With the splep.
ic cells. About the edges vnd thro gome of tha areéy are smeboid nun-
elsl of Phegocytes, Probably large 1yuphociies,

o *AL

68. Necrosis of Bone,

No microscopic sections showm but gross specimen:from the rusews
were exhibitead,

69. Cengrene of LeL  meecae T B mmee-Tow.

Forny leayer of skin takes blus stein, nuclei do not ghow well,
Exoers of fibrous tissue under epithelisl Teyer. Fibrous tissue 5% 0l
len, nuclei not steaining. Much congestion. Infiltrstion of leucocytes

chicfly polys. Tiesue thro out does not stair well except the leucos,

70. Fibpdn, oonic. .o e A Tieh,

The grester purt of gsecction ig fibrin which shows se grenular, fia
briller, snd radisting magses, Some distinct red blood cells, Zgpecial-
1y slong the mergin mey be seen lwmphocytes, Polynuclesrs &nd thro the

sectlon &sre large flat endothelial cells,

i, Eus.~-—-~—:.E.----—-ma-High. _

The grester number o7 the cells are rolynucleay neutrophiles; but
suall lrmphos, lerge lymphos, =nd osinopkiles sre present. The large
lymphos in this specimen are probubly more numerous tlhen the suell ones,
Some mierococei snd o few rodded bacteric &y be gesn altho this is not
& 004 bucterisl stein.

75 Absceps of Liver wein i B, B wduir & Tow,

The inner purfesce of zhecesa shows grenulsr fibrin end cellul:r
debris, 3 few bolys, Further in, the celluler elenents are more numer-
ous, mostly polys. Then & leyer of dense fibrous tiscue with meny rho,
Some in vessels., Ther & zone of suell lymghos, Still furiher in the
liver tissue hss undergone & cosgulation meerosis with fetty degeners-
tion, The liver celis sre large filled with deny veeuwoles {fat globe-
ules). Ifuck gronuluar Bebris between the corde of liver cells. Peri-
Portel areas sre much Infiltreted with smell 1l;mphos.

73. Wound in Abdonmiral BBkl Reeeac . cduaie Lo

This is heeling by surgical firet intention. The surfsce shows sters-
ified s usmous epithelium whiech in ome plzes hes invsginated for a great-

6r or less distance into the cut. Just st the junction on the surrece
is & homogeneous vellow muterisl (dried serum). Renesath the skin cobes
2 thick layer of sdult fibrous tissue and 8t111 deeper ig a&dipope tis-
sue. Numbers of blood vVesseles Ffilled with bhlood show in the fibrous tis-
Sue. Running down thro the gection from the inverinsted epithelina is &
narrow yellow zone chiefly shsdows of rbe with fibriller fibrin, Thie
extends into tue intergtices of fibrous Tissue on either side. In this
zone ere found & very few ¥olys, & Fwes few snell lymphos, &nd fibro-
blests in 21l steges of g¢longetion into sgult fibrous tiseue fibrils.
The youngest forw is oval with fairly large oval 1i. htly steining nu-
cleus, Later this hecomes Spindle, the nucleus elongating and the last
sgen of the nucleus is s single blue threed in o long 8pindle?
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! na. Purulent Infiltertion of Kidney,=-=--=-=H.T,~-=--=High, .
i Otker nameg for this pProcess are, teute suppuretive imterstitial
nephritis, acuts diffuse nevhritis, It shows;hyperemia end marked cloudy
gwelling. ALl thro the section &re polynuclesr neutrophiles infiltra-
i ting the intertubular spices. There are & few small lywmphos &nd some
rbe out b dispedesie. ,
75, Amebic 4Lbscess of Tiver.--===H. R em-===-== High. .

On one end is & mess of grenuler material devoid of definite struc-

ture containing & few lymphog end meny groups of blue stained becteris.

Hext to this comes & 2Z0ons of more condensed tissue rernsps gomewhat ILi-

brous but infiltrested with many smell lymphos. Beyoud this the liver tis- :
. sue is sest of hyperenis, The liver celle sre cloudy swollen, some large i
¥ ueclei pele, cytoplasm granular, lisny celle gone, SOL® free nuclei, In ‘
' betwwen tne cells esre mony small lymphos with & few polysa. In the zone

of newly forminf fibrous tissue are meny fibroblests well shown.

Y65 . Graniletion Tioeup, sessessensss -4, -====---=High,

This is from & simus in the arm. IT showe many epitheliocid (embry-
oniec connective tigsue celle) whieh sre feirly largs, a distinet amount
of crioplzem, uniform medium stuining nucleus, half eszuln &5 large &8 &
lyrghoeyte and now €0 deeply stuined. Theae may have cytoplesmic are-

_cesses from their cormers to foru & kind of & stellate cell., Thsre is & i
fuir nunber of smell lymphos end gome polys. Some karyorhexis &as 8hoWR
by nuclesr fraguments, A very importent festure is +he new cspillary form-
stion. The snddthelia of these are large swollen, showing & feintly stvain |
ing lsrpe ovel nueleus with distinet chromeiin srenules. end &t times &
good nucleolus. In some vessels the endothelis have multiplised and oo
\ % solid bud on oné side of the well, Other exemples where they bave form-
: ed lomger more distinct solid eylinders with perhads & fow rbe penetra- |
ting thro the center. Complete anastomosis with & gimilar outshoot Ifrom I
other vessels may be scen thus completing the formation.

Differs from the precseding in havibg uore sranular &pd fibriller
intereslluler substance; this, in some plsces, CCCEpying glumost the en-
tirs Field. Also the espillory veessls while ptill lergs 4o not show

sucn lerse endothelis. igein tuhere are some distinet fivroblests (s»inm-
dle celle),

e

77, Cetsrrhal Zxudste in TUDg . -~==em=ni B, === =-=-=LOW.

Typeremie of lerger vessels. riyeolar wells thickened with fibrous
tissus. Tn clveoli is grenulsar end Sipriller Pibrin, mspy polys, & faw
lywmphos and large flat des. usmeted gpithelis with round or oval faint i

750, Grenuletion migsus, ~m~===-F. %, -=---=---Eigh. - h

g T T T -

i nuclens and granulsr cytoplesm. slso come rbe by dispedesis. l
i i
78e. Acuts Orchitig, --=-----¥.7, ~e=-=--~High. i

ost of ssetion os testis. (lamduler spitheliz is swollen end in
places the cytoplsem igs eroded. Some nuclei sre large and show &axryo-
rrexis, others show mitosis. In the lumins is much mucous exudstre. Ves-
gels sre full of blocd. Very 1ittle cellulsr infiltration of ghrow.
785, Zurulent Hyarocele.-a—-ee«H.E,--we--—High. 2

Tupica albugines thickened with young fibrous tissue. Eyperemia.
On one side is * grest mess of leucocytes with much fibhriller &ad pale-

i

; plete like fibrin. The leucos &re ehiefly polys with some lymphos.
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7¢. Serous Exudate in Acute Caterrhsl Appeddicitis,----H.B.~---Low.

. The mucoss shows meny #oblet eslls snd in tae lumen or the appendix
iz & mucous exudste. The submucoga has &n excess 0f connecetive tissue
epitheliocids with some small lymphos. 4 number of these in the circular
musculer coat and & few in the longituninel cofds. The subgegous tisgue
is much infilirated with smell snd lergs lymphos, epithelioids and &
fair number of Ffibrobleste. Then comes & nerrow zone of dense red blood
with some polys. Then & broader zone of demse fibrin with & fair number
of polys. Thieg epperdix wes found in & pocket of pus at the operstion.

80. Well of Pronephrogis,--=-=-=-- H.Dumsnnan il :

Cfivern to show Fibroblests in s£ll steges of elongation, Pressnt in
the tissue also sre¢ meuny small lymphos, some lerge lymphos, a numbar of
gonnective tissues evithelicids, Ilany blood vessele sre filled with blood
end & few rensl eells the peet of & Lo iy degenerstion.

81, Chronic Productive Arteritig,---e---V , C,-=--=-----T,0W.

Muech £ddition of red stained fibroug tiscue %o the museulzr coat,
The intime iz mach thickered espeeislliy the psubendothelisl layer by &
loogely errenged fibrous tissue. In this azsy be seen slongating fibro-
hleste, Tie vasa vasorum sre filled with vlood.

82, Chronic Tnderteritis,------V.0,--------ToWw,
Section of splence srtery énd hes some penercag stisached. Chief le-
gionm is in the intime. Thisg is greetly thickened b red stsined fibdbrous

“tissue, In two plsces, just internsl to the internul elsstic memhrane,

the fidbroug tissus hes degenersted to form a structureless meteriel
steining rellow and showing open spaces in it len atherometous ebscess).
Thro the intime sre many smebolid mononuelear phagocytes either larie
1rmphos or ¢.bt, epithelicids, These show Various slongated ghipes bput
differ from slonpgating fibroblusts by heving round ends &nd &arc not de-
finitely svindle sheped. The cytopluswm of Thése cells doep notistein well

8Za. T.osirophiles in Subseute Lppendieitis,---H.'.---High end Low,

ffucoid deyeuneretion of glemdulsr apithelis., Small lymphos in xcess
thro the submucosa, 1o & less extent in muscular coet eand many in the
gubgerous agnd serous coatsg., 4 fwe poljse alsgo. llany eosinophiles ghowing
large grenules in the crtoplssm and deep red. Their nuclel gre typically
lobed or polymorphous dbul may be & gipgle round one, The general chepe
sf the cell is irreguisr.

€3b. Chronic Appendicitis,---Polychrome RBlue,-----Iigh.

Given to ghow plasnme, psevdo-plasma and mast cells.The plasms cel
aly be of two sizeg, smell or large, the large being about the sizs of
g pely or larger., They have & gaell round or oval sceentric nucleus,
then & clsar spece snd the cytoplesm stains & dlus but not so blue as

he nucleus with polyehrome blue, The pseudo-plupms celis ere the size
of & poly or lsrger, have a small round or oval eceantric blue stsining
nuclens with & red grenulsr cytoplesn, The mast cell is larger tThan ei-
ther §f thess, and its eytoplesm is mede up of lerze blue granules
wnich muy obscure the nucleus., They are irreguler in shags,

84, Acute Cetarrhal Lppsndicitig,-----V,l,------Tow.

Iucose has grest emcess of goblet cells. In submucoss marked infil-
tretion of round cells, both lerge snd esmall 1;mphos. In outer pert of
submucoge ig &lmost continuouvs zone of golitery follicles, The next zone
is dense adult fibrousg vissus, pr bebly the regulv of a previous sttack.”
Eypereuies of vekbels in serous cosat.
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85, Chronic Interstitisl Dephinitin, one -0

J === T oW,

Capsule thick, fibrous., Vessels sre thick waelled with fibrous tissue

éspecielly the srterisl vessels, Capsule of Bowman too thick. Intergii-
tisl conrective tissue £reetly inereased. Some glomeruleg entirels #i.
brosed. {ome cross sections of tubules show repal casts. A few tubules

&re dllated to bvegin to form renal cysts.

8€. Chronic Biliary Cirrtosis of Liver.--»-*—V.G‘—f~--~30w.

There is & merked excess of well formed red stsinea fibrous tissue
in the perilobulsr region, clearly Subdividing the lsbules. This fibrous
tissue extends into the lobule at iimes geparsting the individusl cells,
The vessel wellg are thickened. i marked inerease in the bile ducts
poorly formed snd showing only &8 roundead or longer collections of oval
nuclei, The liver cells show pronounced fatty infiltrestion,

8%7. Chronic Biliary Cirrhosis of TAver. ooV 0, menlot drswn,

iick the seme condition &8 in Ho.86. The distribution of ths fidbroug
tissue is wider, mors penetration into the lohule, Hot so many newly
formed bile duets.

88. Miliary Tubsrcles of Kianey.-~~‘-H.E.----a?igh.

The kidney &s & whole is the sest of & hypremis cnd cloudy swelling,
fers and there ore small rounded Erees where on first examination ths
kidney substance gseems to have been replaced by & mess of rouna cells,
On closer inspsction uey he seen giant cells whiek ere lerge irregular
gheped cells with cytoplasmic processes extending out between the other
Gelle and heving msny ovel nuelei arrangsed elther as messes nesr the cen-
ter {younger forms- or apout the periphery. About these gient cells 1is
&n irregular zone of épithelioid or endothelioid cells &nd then ome of
grall lymrhoceytes. This is the tyvpicel arrangement of s Joung or milisry
tubercle. In gome of these arces ig some grenular necrotic meaterial.

B2. ilisry Tubercles of Liver.—--——~{.ﬁ.~*-—~-gow. :
Bere the tubercles sre sounger, the giant cells &re more distinet
20d more numerous. The tubercles are 208tly near the centrsl veins but
m&y be found enywhere in. the lobule. Some hiypereumis. .
90. Miliry and Conglomerate Tubereles of ung., =«~E. R, ~---Tow,
The most prominent Peature iz the s0lid aress. The eenters of these
MCEres ere granulsar or somewhset homogeneous red etaining with perkeps &
ez

% blus chrometin grenules. Outside this msy be found & Few gient cells,
the endothelioids sng lymphos, The lung adjacent to these srees is the
seat of g catarrhal exudate in ites &lveoli, Congidersble hypereaie.

21. Tuberculosis of Spleen {Hiliary}------H.E.—--’-Jaw.

The miliary tubercles csn be told from the rest of the sbkleen which
is very wmuch congested by their being rounrded, of looser errangenent, snd
the gient cells, The sepe description before ziven holds for thegme.

Here sre hoth old and new tubercles. The 0ld havs considerable cas-
ous melerial in their centers &nd show wuch chromatin dust a8 an evi-
dence of karyorhexis. The newer tubercles are as ususl about the periph-
ery of the older ones. The gilant cells show well,

92. Tuberculosis of 7, R et 10 T.ow,
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93. Tuberculsr Ulcer of Ileum.-----H.E,----Tow,

The part of mucosa remaining has considerable round cell infiltrstion
in mucose with goblet cells in excess. Sone desquemetion of epithelium,
A distinct bresk in mucosa represents the ulcer., Its surfesce 1s made of
gmell lymphos, some few polys with & few remnants of originsl tissue. Be-
low this, occupying the plece of the submucosa, musculer &nd subserous
coats, sre severel well formied tubercular areas with much grenular csas-
eous materisl in the .centers with some chromstin dust. The gient celle &
epithelioids are outside of this. All sleng the sérous side are cuaseous
areas and thesge are covered with & lesyer of endothelia,

94. Ldveineed Tubereulosis of Tymph Node,---H B, e=---T0W,

Phe section goes entirely thre the node., Cepsule thiek., All the node
has been converted into cegeous meterisl around {the marginsg of which hus
gathered s distinet zome of blue stained chromsiin dust which hes bren
washed out by the lymph stresm, An occasionel gisnt cell may show in the
fibreus capsule.

28, Tuberculer Fpididymitis.-----E.B.----=~ Tow. :
To tissue of epididymis left, A1l converted inte s greaular red sgtain |
ing ceseous meterisl, &t times srrsnged in rounded sress Or masses with |

much chrometin dust. Few if eny sisnt cells.
96, Chencre,------Folychrome DBlug-----

Toes not ghow well. A bresk in the squemous epithelis shows The ul-
cerated part of the chencre. Pereath this the tissue is crowded with
round cells which are small end lsrge lymphos, plasma, pseudoplasme and
mect cells. All the endothelia &re swollen and many of the smelier vessel
gre oecluded, The epithelium adjccent Lo this is edematous, the cells are
swoller and the interpspillery extensions are elorgated and chsrper, T

| SRR

B s

There ig also some hyperkerstosis. |
9%7. Gurme of Tung,---~-H,E. ~—=-LaW,

The gumms is sepsrated from the lung by a thick fibrous capsule and : !
there ie little cmtarrhel sxudate in the adjacebt slveoli., The gumms 1s - d
made ur of grapular maierisl with chromstin remnsnts but is of looser ar- ;
rengement end has more fibrous tissue remmants than a tubercular sres. %
No glert cells sre seen in this seetion.
©8. Queme of Liver.-----V.G.---- -Low, :

A marked dense fibrous eepsule sepsrates the gumma from the liver |
tissue. Guums shows granuler yellow stained materiel with some Iibrous i
remnarts. Comsidersble zome of small lymphos inside the capsule next tie
gummatous meterisl. Liver shows Ffiprosis, especislly periportslly.

99, Srvphilitic Hepstic Cirrhosig.------V.0.--==--TOW. i

Murked fatty imfiltration. Excess of Fibrous ftissue in the perilob- i
uler eress and especially sbout the bile ducts. This may extend irto the 1
lobule. ; . h

' B
100. totinomycotic Granulstion Tigsue.-=---E. T ----- |
This grasnulstion tissne does no% differ from that previously stud- it
ied. In gome sections itne areas of the rsy fungus may show, t
|
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TUT“R GOURSE, SOPHOUIORTE, PATHOLOGY, 1906-1907,

1, Fibro-myomsa Uteri.--~---—----—- H.E.~,~~—-Hiéh.
The section shows both ‘fibroue. tisgue end smooth muscle cells,

the latter lying in groups or I&Sg@& and surrounded oy bends of the
fibrous tissgue. The vesgsels are few, the wells are not croperly form-
ed in that they lack the jproper asmount of muscle in them.

2., Intracensliculer Fibroms of Breast.---V.G.-----Low. .

llasses if fibrous tissue pushing into channels lined wita low co-
lumner or cuboidal epithelis. Tissue poorly supplied witih dlood ves-
sels. Masses in cansls either connected witu the well or free im <he
cevity, some contain ducts, others capillariesg, Tendemecy to mucoid
éegeneration in places.

o

¥
o Inuracanallcbl 2 ﬁwv*oma o rcaguwy~———ﬁ Be-mm=- TowW.

' Tiffers from,the preceding onlv in thet the masses of fibrous tis-

sue ere pamked tléhter 1% Ghe canalu.

4, Myo-fibrome Ubteri.-w—w--o-cwow-s? oV, 0, ---2T0W. :
Fibrous tissue is adult with long spindlé nuclei, snd mav be &

bit swoller snd edematousilluscle cellg a few and show keryolysis

ané edeme of nuclei, sy be some lopg tubular glands lined w1tr ts

colummar epithelium (remﬂa pgris S ok utarlmﬁ glends. Vegsel wells are

thick with fibrous Gissue, : e % ARG

5ll

r & . { %
5. Iyo-fibroms Y‘terl *---,-u--.uv-,r:.-ﬂl_-.-"—---m A

Bands of Pibrous tissue. Some mustle cells but Fewer. Vesaelﬂ in
go0d number but Wallq abnorma;lv developed. _Area=,of macoid degensr-
stion in which the fibers show trengverse and longitudinal pullttiré
ard meny nuclei sre neked. Humerous fseuuopl sme cells elong roe

Timph. channels and in the deg enersted psrts.
i L5

6. dyxome of Nose,-----=-=- HE cemeenmn --Figh,

Ttueh infiltreation with leucceytes, bothlymphocytes and polynuclear

¥any blood vessels with distinct but poorly formed wsllg end promi-
rent endothelia, The chief element is fthe mucoid connective tigeue
in which are many typicsl stellate cells with the nucoid intercelliu-
lar uostance ' : ‘ ¥

7. Cavernous ungioma of Tiver,------- weH B, e e =T OW,

One edge shows liver tigsue. ext tc thig pertare meny lEris
blood specvs fillsd wit: rbe and some leucocrteg. Thege spaces &are
lined with endothelis, some of whicha are swollen, and their wal_s
are fibrous. The blood in the gpaces is much distorted in sheps and
the spaces very much in size. ‘ : :

8, MAdenoidliof Donsil. -~—~~ﬁ¥-—a-V.G. ------- Low%

- Lymphoid tissue with many germinel ﬂrc&ﬁ, Fibrous strome in oc-
casionsl thick baﬁus which sLow differences in stalnlng power. Ves~
gels few and smﬂl; G&ﬁlngrv nemorrha:; es 1n;deeper parts, but not
en importent feat fure Covered with stretified squamous eyl+ke;1u4
with some crypts. C hlﬁf element is the hyperplsasiea of lymph tissue,

9, trdeno-fibroma of Breagh,----—-- B T aevas-w o

Bagis of ssetion is adult fibrous tisgsue, in places degenerating,
i.e.8tain poorly snd Pfibrillse not mede out. Clsnd tubules of com-
pound racemose type lineé with low cuboidal epithelis, proliferating
and degsguamating, at times filling the tubules. Gland walls imcom-
plete, Blgoed vessels few, walls thick, endothelies swollen. Some fat
gells. Chief elements are fibrous tigsue and immature glands.
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tg8. Nuclei gwollen with chr
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e Nound ‘ell S come., -~—~~—~V.C;L~-~f;~10wm

Thig approaches the large round cell type. Cells shous 2 or &

s the size of poiynuclesar leucocytes. Tiev ghow pleomorphism, i.e.
ing ghapes and sizeg. Some nu elel £i11 th cell, otkers have & wide
rlagm, The nuclei show hygperchromsbosis, meny are vegicular and
sgmented due to inflsmmstion. Cytoplasm in manv pliaces Tfused and in-
gtinct. Fabrillary 1atﬂrccllu1@r substance, ir regalar without cells
glong it, emd scant in proport1on to the number of cells. Vessels 81E
impsrfect channels, if they do bave walls tpev are sa*comatou lfach
hemorrhege «end many pus cells. T

&

14, Emell Qﬂung ellgaﬁraam& Sdes L H T s High,

Tlgsue comy GSeé’of round cells, Nuelei densely stained or vesicu-
T ‘“towl sm lacki ng about mény nuclei. Intercellular substance is
srulsar, qcmnu stsine badly. Aress of dsgeneration in cells, Remains
evious ver@els ¢hi eflg erterisl, with walls invaded by &he tumor
Ypicel: Msby hemorrnasab

&l A
_(_.I.
1ls .2 Tumoris own vessels are at;

isnt Cell Sarcoms of ”1b1a§ N V.0, --~=--Tow, 5 %

Tissue wnolly stypicel snd ‘contains spindle ,round end giant ce¢is.
is cells ndt "rolonbed inté: fibers, nuelel h"rcrchromatlc' least
numerous element. Round eells mesﬁ7v "1arce“? have a na rro¥ rim.of oy~

fToplasn . aften mcouplete, nuclel dada@ numerous, (Cisnt cells in all
stages, of.ﬂyeloid type, irreguler in out11n0 nuclei dsnce and may te
o the cell. Intercellulsr sibs tence in Luceﬁ srapuler, ir
ller. Vessels mey be merely chennels er Wlhu g few fibrille
4 most of them are'linad with endothelis. ;

other *ibrﬁ
ghbout them butb
16, T?\l.LiE-.»--r """"""""""""" V‘-Ga-m-‘--—»*——TO‘L. 2

Qne part'of free surfoce covc*ea by stratifisd SCUamous e;wthella
This ig very litile modified, ‘aitho it shows sn excess of prickle cell
and the 1nterpaglll ATy Procesges ave sherp LD;TLB& end brenchking. The
rest of free surfzce is covered vlth g derk steining fibrin beneeth
wh ich are many polys, many new cadpilleries and éf&ﬁﬁl¢t¢0ﬂ tigseue. As
one goes deeper, the polyg get fewer and the granulation tissue is Dbein
replaced by spindle csllsg with & fair number of gisnt cells. The spin-
dle cells have large hymﬂrcbromatlc nuclei and while some of them run
out into _1br1:1aa, mogt 40 not. Gient cells ere nyelhid with meny nu-
cledi and often seem to be shrunken & lie in open sgacpSGLnﬁercellulhr
gubstance nsujv fibrillar but some évanular Some vessels with thick
walls, soms only spaces., Some gdult flbquS tissue thro section.
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7. sShdbdle Uell Sercons,ss-cccveona Vol mmmmenaa T‘J.&,h.

Tissue composed of uwo dain uypas 0?7 eells, spindle cslls &nd
thoee less typical, The spindleeg are packed elosely, so the btissue ig
toa richly celluler. Huclel ere long ovele, in meny the caromstin is
érihula*. The celils 4o not run out into ibrillae. The less typiezl
cells approach the round tyre. VYessela zra soenty erd without vrop
structure. Degenersted clote in some, Fibrillee denze in Jelchs
not conrected with the cells, scanty in proportion to cel
18. Iiyxo-choundro-f ibro-sarccm&imfﬁpulia}--—--‘.C.-——---Eow.

Free purfece covered with grenulstion tissue =rd ot one side & 1it-
tle scusmous epitheliuvm, The garcome part shows ;01ndle cells with
larg e hgperch*om&uiﬂ nucled with comparatively littls cytoplssm, the
cells not forming f£ibrillee, Some granular intercelluler subsisnce snd
he blocd chennels ere lined witic “vuerb¢ust4c endothelia, Some fairly
good red stained fibrous tismue. Some Tibro-certilage in ths deptl,
Alsc some mucold counnective tissue especielly deep down on fhe edge
and this shows & few stellate cells, The antire tmssue has too meny
blocd vessels and considersble heﬂorrrgge.

-

- :

12, Lar&e Raur& Goll qgruomu.~~—-v~—h.T.-—«w—aﬁigh.

Tissue rich)y c=1 tuler, with s mdnimun of stroma, Treces of 2 csp-
Bule on one edge znd of fet utsiﬁa this, A few persisting olcod ves-
gele with fairly pood walls, wkhen cut crouu thelir endothelis show hyz-
eﬂplem’lc Bulk of fumor of rourd ee‘ls ceny very large, tieir nuclei
m&y ©e pingls or lobed ur maltiple, the iattar muhlrg & small glant
C¢Lla Among tl.ese large cells are some small round and some spindle
cells. A few 13myhocytas thro the tissus.

20. Small Spindls Cell Sar coma.----~-~-v.ﬁ.—-----*aﬁ.
Tissue ib very rieh in cells which ere mostly spindies. The nueclei
gre blunt, V“erchromat¢u, with lﬂrbe chromatin gramules, Meny cells

rur in p&ra11e¢ bende, Some sreas of round cells whieh sre vrsbably
the spindles cut scross, Fot meny blood vessels but those presecnt are
merﬂlw endothelial cheannels

2l, FyHO~BETCOmE, ~----cvuomemcacl T aocca o i 154.
Three elements presgen fibrous tissue, roupd gells, &nd mucoid
meterisl, The sirome contsing stellste end trienguler cells snd sl-
tored fibroblasts with dslicate processes., Also p few vessels, Stroma
in irregular alvecli, Cell ¢hiefly degonerated and lie a10n5 the
wells ef the alveoll. In some & nucleus mey still be Toand, others sre
formless end fused intb 1rr spular pink bodies. The mueoid meterial
£ills %the bslsnce of the slveoli and strome gvrces, in the dormer it
bee eppavently liguefied ard been removed in yrest pert.

2z, lzlenotic Spindis Celi JhrGOJu.-------J.L.—--*-xlgﬂ.

Tumer tissue consiste of epindle cellis, meny vessels, very 1ittle
stroma. TLarze per cent of durk brown ssorphous pigment, & litula in
the cytoplesm of the cells as light yellowish brown grenule:z, The most
0f it is extreceliuvlar dn masseF Yecrotic sreeg mey be seg¢n, The in-
tercellulsr quusuurue ic grznuler or -1nel Fibriiler. Soms hsuorris.s,

£3. Chondro-salGome, ~w=xs==-n-V, b, =mam=-=High,

Tumer consisis of Pibrous tissue &lqng the adge, are&a 2f altered
certilage, ana az;pical gpindle end round cella. The cartilage cells
ey heve & sln&;e or doudle nucleus, lexga h:ferchrcmwtic ospeule well
presarved, Certilsae be ameiv sunstince is hysline in some Jl&ﬁum ap-
proachi ing tha fivrous &y Yhe more sercomatious peri is nade tp of
srort spimdle celis, Lb*aé roundé cells, ani a few gilant cells, &nd he
etypical blood spaces. .*brilla end srenulsny interceliulsr eubstance,
Jocasionel spell depogits of limu s:lts which etein = violet or blue.
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24, Large Round Cell Sarcoma of Ovary e O B Righ.

Large messes of deeply stained round cells. Divided by trsbeculaec,
Celle of large round cell type, with hyperchrometic nuclei, cysoplasm
relatively scanty. Among these are leucocytes in small numbera lyanhos
large hyelines, polye. Intercellnlsr anbstsnce grenular, smor ;“ouu, Tra-
beculee snow much degeneration, resembling cosgulation necrosis. A few
fibroblasts, especially sbout the veikdels. Some, trabesculse made of clot
with much fragmentation of nuclei present, Vsscular supply very poor,
wells degeneraied and very imperfect.

22, Bibro-liipome = . Orcein & Polychrome Blue,--=---Low,

Spleroid tumor covered by skin surfece except &t the point of attach
ment, Fach sectiorn represents half the tumor. Centrel portion is fat
tigsue with esrly mucoid change. Fibrous bands scettered thro this and
denser just under the skin. Papillse of skin dirregular in size end dis-
tribution. Vascular supply best in the denser pext. The cells present
are on tLe edge normel epithelium, but not =sll the layers of true skin
found; under the epitheliumg fibrobl&sts, rbe, lymphog, polys, pseudo-
Plesmas, some plasmas, large monos, end connsctive tigsue epithelioids;
in the middle part fat cells, stellate, and some of the others.

26, Fibro-myzo-chiondro-gerco-carcinons, ------V. 0, -eceu- Low,

: This is usually krown ag & mixod tumor of the perotid. The bulk of
the section is dense fibrougs tissune and mucold connective tiszue. In one
corner are & number of connscilve tissue cells with sn interceliuvler
gubstence of a delicste fibrillar nsture. The nuclei sre large oval or
elonzated and the cells ere rounded or spindle. Blood speces are geen,
In another portion 2y be geen grotngs or cords of epithelie with dis-
tinet nucleus and nucleolus with no intercelluler substance nor eny
definite relation to & besement membrsne. Some cartilege cells are ssen,
27. Flet Cell Cercinome below Xnes,----- H.B,=====--T0wW,

One portion of edge shows some Fairly normsl surface epithelium.
Deep down in the tiesue lying in lymph spaces may be seen masses of flat
epithelie with lerge hyyercnromutlc n1G161 meny of whieh show irregulsr
mitotic figures. Thege cﬂlls ere closely &pplied to each other without
any intercellular gubgtance. The pert next the surrounding fibrous siro-
me heve somewhat s columnar shepe. In the centrel parts of meny of these
cell umesees the cells are breskirg down to form "pearly bodies" or
whorls. These ere rzd steined concentric ringed masses., In gome of the
lympk speces the sndothelisl lining is still pregerved.

28. Flet Cell Carcinoma of rFenig.---ww--V (¢, wcwee--uifinh,

The elements present sre gkin, subcutis, muscle , 500& vesggsls; tumor
with flst epithelis derived from the rsti pegs. Columns of flat cells
invading the dseper parts thro the lymph speces, thiz forms lobules or
alveoli, or cell nests, which are the tumor in a stronms conpOsed of nor-
ral elements. The cells of the tumor wre larzs with large vesioculsr nu-
ciei, with dirregular chromatin magses, no prichles on edge, wide rim of
cytoplaem, cells often polyhedrel from pressure. o interceiluler substance

L ¢)

e, ¥l
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2t Cell Cercinomas of Skip,-~-=---- B T.ow. ‘

ze surface epithelie still good &nd vith & normel relstion %o &

ert membrane. Other masses ‘and groups of e*vplcal flat eplthelia heve-
¢ the lympL sgsceg. Hot much tendancy to form whorls,
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Jo. Flet Cell Carcinoms of Cervix Utert.-------ii.0,------T0w,

Irreguler columns of atypicel flat cells inveding the lymprn spaces.
The cells along the wells are perpendiculer to strome and darizer than %e
“he otfers. Ilany dense whorle in the more sglowly growing part. Stroms is
of & decnse flerQP tissue. Hemorrhages from the vessels of stroma.
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31 &, Flat Cell Carecinoms of Clitoris.------ V.B.--=--=TL0WwW,
Many brepnching masses of flat epitl ella inveding the 1lym ph spaces,
Some tendency to form whorls. Fibroug stroms lﬂ places deng 13 infiltre- :
ted with leucos, chiefly smell lymphos, to give it en gppesarsncs slmost
ult Flnrouq tisgue with 9036 1loed veg-

1i%e & 1ymph node. Stroms of ad
(0]

8els, Large merve irunis some ol which are fibrosed. ,
21 b, Flat Cell Cercinoma in Inguinal Hods,----V.8.---X¥ot drewn
This 18 & metesuvssis from the preceeding, It differs from 1t only
in- That 1v 98 18 & node,
32. Pepilisry Flat Cell Carcinome of Far,----V.C.-----Tow.

S3troms consists of & tres of glender Tibrous bramcheu, well supplied
with vessels which have hyperplastic sndothslia. llany infiltrating lym-
rhogs. The parsmchyms is ﬂfdb of fiet stypical epithelia, with no priek
leg, cytoplasm fused in places, 00 many nuclei in places. The superfl-
¢izl spithselis ig kerati gl mueh i ﬁ*JLJeﬁ, making & kind of whorl
by desquerxation wnen confined. The next layer in placeg has fine pigment
grenuleg. Deseper layers mors a““glcal end show g tengency teo invede the
stroma. Fote the larxe dense nucleoli.

33. Cerciroms in Tlsum. B Moy

This is 8 metastagis from & cercinome of the poncress,
Tne tumor proger consists of columns of evithelis with large nuclei &nd
combaratively little oytoplasm

gm, following the lymph spzces end aimule-
tirg wancreatic tubules. It iz chiefly in the submucoss but e 1ittle is
g i

in tie muscular coset and others are breaking the muscularis mucasa to in

ade the rucosa. Some dsgensration of these cells. Cood fibrous stroma.
Feir vesculer supply. ncoss much infiltrated with lympghos, epithelis
show mueoid change or des uametion,

24. isdéeno-carcinoms or Adenoms Ilelignum of Rectum, s b -~--Ligh,

The fibrous and museulsr tigsue &re inveded by carcinoms as tubules,
the youngest golid, the older ores showing &n 1r1eéu1m lumen. '"he chied
roints &re gland 1uﬂlLd’d gp 1n the tissue where their presence is abnor-
mal; epithelis rsgemble tall colwmnar end sre not very sraplastic; sev-
eralleyere of epithelia on some L¢bu¢es; their nuclei srs very hyper-
chromatice; tkey sre nolvmorguous, are temporary, descusmeting rapidly
end brealln& dowh into formlegs granular material with free nuclei.

Zb. My=mo-carcinoma of Rectum,--=----. D s High,

There is & fibrouvs Fframework some of which has the bluish stein of
wucin (mneoid degenerstion). This incloses groups of epithelis with laryge
hyverehrematic nuclel mostly cecentric, & distincst e“toplaqm in msny
filled with muein., No intercellular sub tence, tho some of the mucin snéd
grenuler debris may look like i, The vessels ‘have distinct wal.s, There
is a 1ittle definite mucoid conneetive tissue. lMany swmell lymphos and
polys have infiltreted the tissue. Some of the polys are eosinophileg.

26, Incephaloid Cercinome of Prostete,------- a.;.~~—*—-Yibh

No jrostetic tissue left. lleny smell lymphos and polys. The fibrous
stroma ig very scant, the epithelial masses are broasd and long. The in-
dividuel cells are large, have much cytoplesm, hypsrchromstic nueclei,
meny of_w?ich show irregular mitoses. Two Or more nuclei may be in & sin-
gle cell. No intercellulser substence. The vasssls ruu in the fibrous
stromse and have immature walls,

27. Carcinoms of Tonsil.-------V.,G,-w--~ -Low, _
Huch fibrous tissue on one side? No lymphoid tissue left. Tne strome a
of the tumor proper of adult fibrome tisgue. Parenchyma of epithelis in '
groups or masses, have luarge nuelei, hyrerchromatic with distinet nucle-
odd . ccmparatlvely little cyuoplﬁsm. No intercellulsr subsiance bhetwesn
tLe cells and the cells not closely applied to the limiting fibrous tissus.




(5)
38, Cearcinome of Pancreas e L L TR e o aTow

Twmor parenchyma meds up of long columns of closely packed apithe-
lie, Comesiderable cytoplasm, large hyperchromstic nuclei, irrezulsr mi-
toses, cells loose Prom the fibroue tissue. Fibrous stroms in distinct
bands with some mucoid degeneration.

39. Pepillary Cyastic Adeno-esrcinoma of Ovary.----- V.le-==--~Tow,

Dense Ffibrons stro a8 and capqale with many veseels with hemorrhabe
from gome. Trabeculae of the stroms grow sg bronchlhg papillee into ths
cavities. Lumine of various sizes, lined with low columnar epithelia wit
dense nuclei a varying amount of cvtoplPs¢, cne or more layers. Thesge
epithelis multiply locelly and later the fibrous tissue grows into thenm
Heny lumirs have amorphous degenereted materisl. Ho basement membrene.

th

.

Invasion of etrome, while it tekes ploces at some points, is not merked,

40, Cercinoma of Breast.~~--~--H. B, ~==-==T.0%.

Gland scinl of various sizes gnd shapes, sgome lined by & single lay-
er of columnar epithelisa, others entirely *111ea by the repidly multi-
plying cells. Thro out tLB fibrous stroms 1ittle masses of epithelis =zre
geen. In many tubulesg, grurulcr mater¢¢l represente an httempt sﬁ Secre-
tion. The flerous stroma is infiltrated with sm=1l lymphos in plsces. The

blood vessels have good wulls, Some fat cells in plsces.
41. Fibro-csrcinoma of Breast.-------V.( 6 -------Figh,

rLlS ig of the t“pe called "selirrhus cancer", The ftumor is mafe up
of dense degebersied Pfibrous tissus with very narrow gpsceg in it. Ther
sre & few vessels with thick walls. A dense infiltration of round cells

in pleces. Troportion of strome 1o cslles is excessive. The epithelis lis

in emell groups in the spaces, in gome are degeneratsd by pressure, Nu-
clel are dense, cytopiasn smaWL.

42, Cercinome of Breast,------- R -~-Tow.

Rather large brosd besnds of flu?ou tissue run thro the section and
from these other smsller bands extend out between messes of epithelis,
These latter vary much in size, the cells sre large, have large hyper-
chromaetic ruclei which often show meny forms of 1rrebglar mitoses. The
epithelia are closely applied to esch other but not to the 11m1tlhb £
brous strom&. There is no intercellulsar subetence. Blood vessels in fair
number but with good walls.

43 &. Hedullsry Carcinoms of Breagh.,--=--= H.E, ~==---T0W,

The fibrous stroma is relatively very scanty, present meay fibro-
blagts, hes distinct vegsels. The paremchyms consists of dbraid zones of
lerge rournd or polyhedrsl cells, with nypvrcnro netic puclei, at times
vegicular, may show irregular mitoses, ¥o intercellular s bqtaﬂce. liany
areag of red stained homogeneous material witk many polys. The fibrous
stroms slso contsing many polys.

43 b. Csrcinome of Axillary Node.----H.E,-=w-- High.

Component perenchyme cells sre similer to Those in the precading
from which this hes come by metsstesis. The tumor cells heve reiplaced
almost 2ll of the 13mpnozd elementealtho tnm capsule 0F the node remein

44, Farly 1 ndét*e7loma of Inguinsl Fode,----V, C w--=«igh,

Three Chlu? elements; lymphocytes in nass ﬂormﬂl loucoccyses and
rbe, inflsmmatory; lerge sndothelis, ths uumom. Thase ﬂnﬁothelia oceupy
and fill the 13mph channels, snrd are often dispcsed in bends about the
gerwinzl aresg, They have laage vesicular nuo*ei with dotg of chromefin
mﬂch cytopl&sm, closely attached to well, Fo increase of stiroms.

e
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45, Fibro-endothelioms of Breaest.- ------V.C,------ ~High,

Crest deel of fibrous strome some 0. which hes underyone mucoid de-
generetion with the pressnce of stellats cells. This stroms incloses
mesces oFf cells with deeply steined nuclei, some elongzted, some round,
snd all the masses show &n irntimete rel&tlon to the filrous strome, mery
being joined to it by little cytoplesmic pProcesces which run out =znd lose
themselves in the surrounding tlssus. There ic no definite intercellpler
substance cnd the vescular °Lpal is secent,

46, Deritheliom&.-——~~--——»u_f;V.F*f¥-¥;-L;;Eigh. s

Sulk of section is &egunercted fibrous tiscue and soume blood clo?,
with remesine of blood vescels. There &re gome MASSES of lurce drreule 1
cheped cells with lerge hyperchromatic nuclei, some ghiovimng irreguler mi-
tosss. L little tendency to form s scsnt 1ntercellulsr aubstance. Soms of
these megses cal bo Sesn surrounding tr.e veseeles end taking thelr orisin
from the perithelium. The cytoglasmic procecces 301nln5 gome o0F the cells
10 the surioundirz tiscue czn bs distinctly mede out.

47, Hyperrephroma, -sEssss - T emm e~ TO%,
flie GﬂaTrGu@letlc ccll i lerge %with ruch cytoplesa znd & 34611 nR-

cleus in ite center. These celles sre Jjoired dirsctly to esch ofaer with-
out &n intercsliuler sunutanoec aome blood spsces arc seen.

48, Cyet of ZBrosd tiéament. --------- e O

Tedge rounmd open BiEC lined with low 01 ournsr or cuboidel zpithelinm,
Thie lies in & looss &reolar comnective tiscue. It hes arisen frowm g£04Ls
fetsl remeins in the dbrosd ligement.

(\

49, Polycygtie OVEYY.-r-==--= =L
The qectlor ghows many ciste

Y

¢

0 ined witt cloumney
epitheliwn. These cells heve dig
1 iic

i1 &
: ucleus nesr tiie bzge-
ment rembrsns. |l = The strome siows meny Iibrobleasts.
The centents of z'e et et - én::;sr-teg Gesrususted cslle, some leucos
grenular end fibrillsr substsnce, snd in ¢ fsu, some LOmOECnNeo uJ meler risl’
lile colioid msterial.
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50. Teretoms 0f OVery,---=--~- B A oL arenn, 3

Tigrue doeg rot stein well, Tissues pressni «rs; Cibrous s ausatday,
epitrelis in groups, representing glende, clot and lsucocyies. The CrrEngt
ment is wholly etypiceld.
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