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ACUTE LEUEENTIA
NTRODUCTIOHN.

The term "leukemia®” has been applied to certain hematological
conditiong which are characterized by the persistence of an azbnor-
mal type of leucocytosis sssociated with leaucosis (zn idiopathic

proliferation of leucocytopoietic tissue). Leukemia means "white

gualitative composition of the blood rather than the increase in

the number of leucncytes. The clasgifi cationt®should be based o

n
3

changeg occurring in the hematopoietic tissues rather than upom the

alterations in the circulating blood which are purely svmptomatic.

% Y > ~,
Leucosgls, a character which is common to 2ll forms of these
maladies, ie the morphological basis of leukem The leucosis
involving the bone marrow might well be called "myelosis" and tha

*hich manifests iteelf in the lymphatic tissue, "lymphadenosis®,

Thig terminology is correct but igs far from being in universal usage,
when more is ¥nown about the disease, the chapters will be

rewritten under the heading of leucosgis rather than leukemis

HISTORY.
Clinicians of the ezrly part of the nineteenth century observed

and commented upon casesg in which the bloed in grogs had a vurulent
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character. They interpreted this ae an gcure suppurstive "hemap-

titis". Bennett, in October of 1845 recorded a case of "guppuration

od" o great and versistent increzase in the number of color-
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ugcles associated with massive enlargement of the spleen
and liver, He noted at autopsy that the condition was not associzted

with any acute inflammation of the blocd vessels or blood forming
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organs. He called the disease "leucocythemial.
A month later Rudolf Virchow descrived a similar condition of

fyhite blood" to which he gave the name, "Welsses Blut® or "Leuke-

b

miaf, Later on he noted that the caseg fell into two c¢linical
groupe, ong in which glandular enlargement was the marked feature,

while the other was characterized by splenomegaly., HNeither one dig-

tinguished any gualitative change in the white blood cellg from those

]
o

oth obsgervers were thoge of

i’D

of sepsis. Undaubtedly the casesg of
the chronic variety.

The first case of acute leukemia wasg recognized snd reported by
Von Friedrick in 1857. The patient died shortly after the onset.

In 1870 Heumann noted and determined the importance of changes in

batein in 1889 de~-

»]

bone marrow in the recognition of the disease. E
gecribed the clinical picture and Frankel in 1885 drew gpecisl atten—
tion to pathological changes of the bloode.

Up“until about 1804 most obeervers maintained that there wag

no such thing as myeloid leukemis and that the conditiong were all

lvmphemiaes. This was due to the fact that blood siained filme gzave
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By a method of differential staining of leucocytes (granulsr and non-

granulsr) Ehrlich was able to classify the varietiek of the diszesane
according to the tvpe of the cell instead of on a clinical basis

which was formerly used., It ie upon thie bagis that the dualistic
theory of the origin of blood cells was founded.

According to the Ehrlich duslistic theory which is the basis
for myeloid and lYﬂDhOld lpukeﬁla, all leucocytes are divided into

two main groups, the granulocytic and the non-granulocytic. The

T origin in bone marrow of the latter

g_x.

cells of the former have the

.

in the lymphoid tissue. If the cells thus determining the diagnogis
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of leukemis are of the voung or irmature granuleocytic type, the
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leukemiaz iz classed az avelogenousg and i1f they are of the young

non-granulocytic it is classsd as lymphold.
Schilling recognizes 2z ple origin of leucocvise. He adds
a third group the reticulo sndothelial system from which ariges
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the monocyte., He also recoznizeg a third variety of le
monocytic, hence matters are made more complicated. Hematologists
will not be =zble to differentiste monocytic leukemiz until the origin

of the monocvie has besn setbt
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According to P&p?eﬁhEIﬁ‘%dﬂ ig the chief exponent of the unita-

rizn theory of the origin of leucocyites, all leucocytes have their
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common origin in one cell--the large
gpecial differentiation we get the two main
locytes and non-granulocytes., Pappenheim calls atten

fact that in some of the lower invertibrate

bone marrow nor lyaph glands——agranulocytes

3
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gtill found in the hlood., If one ghudieg the mature cells he will

be more liable to accept the dus

j£3]

ligtic theory of the origin of leu~

cocytes, but if he is given more to the study of the immature or more

2}

embryonal type, he ies more likely to favor the unitarian theory.

ETIOLOG
There are no predisposing facitors to the disease that are known.

Hereditary influences must be dieregarded vecause there are only a
few instances of Ffamily occurrence reported and these are so imper-
fectly described that they are of ne value. The etiology of the

3

et definitely known but geversl theories have been ad-
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vanced which are well worth giving consideration.
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The firet theory znd the one that seems to be favored by most
authorities ig that of "Infection® The i ctioug theory of leukemis

is supported by the fact, that the acute type of the dicease runs a
course strongly suggestive of sn acute infection, high fever, prosg-—

tration, tendency 4o hemorrhage and fatal termination also hecausge

o)

it is so frequently associated with dental and tonsillar infection,

ulcerative and necrotic changeg in the mucous membranes of the mouth

-

and pharynx. The increase of leucocytes and the abnormal forms that

are found in circulation may represent the response of the hematopoie-
tic organg to infection. A number of organiesms have been found in

association with this disease, streptococci, staphlococeci, diphtheria,
diphtheroids, typhoid-colon group and Vincent's organisms. It is
generally accepted though, that no known microorgsnism is responeible
for the disease. Vincent's organisms are the most common of those
found in the orsl cavities of acute leukemic patients especizlly if

-

there 1s any necrogis of the mucous membranes, but these organiems
may be found in sny condition of the mouth where sloughing ile teking
place. It is eviﬁént therefore that if acute leukemisz is due to an
infection, either the causative orgesnism has not been found or the

diseasge represents an unususl =nd sbnormal reaction on the part of

the pone marrow which may be induced by =z variety of microorganisre.

'&3

The view that leukemia ie due to sn infectlon has been sirongly

o
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gupported by Ellerman snd ﬁﬂng W%G heve performed a number of 2X-

periments on =ni al Leukemiz iz not as uncommon in

cow,

»

horge, and fowl ag it ies in the humsan. These two investigators found
that they ﬁﬁfe able to traznemit the dizease from bird to bird not
only by the inject 1oﬁ of whole blood but also by using cell free
serum. - It ig doubtful whether the disease tranemitted in the fowls

. 3

is true leukemia for Schupfer imjected the blood of humasn leukemia

into four patients suffering frow cancer who lived for varying lengthe
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of time without developing leukemia.
Gordon**noted in normzl humsan beings and in casesg of u@ptlc

leucocyte stimulant such zs
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infection that
sodiun cinnamate or nucleinic acid, is followed by a2 polynuclear
leucocytogis without primitive forms. Thig does not occur in
leukemia. 8imilsrly, the injection of T.A.B. vaccine gives risge
to an lincrease in the antibody titre to these organiems, in leukemia
his is absent., Primitive granulsr cells do not appear to be thago-

cvtic or to be capable of forming =antibodies. Thus the explsnation

of the sloughing throazt and other septic manifestationsg of leukemia
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appear to be due Lo the fact that the ricidal properties of the

blood are =0 markedly diminished that streptococci and other strains
of bacterias gain an casy foothold on the patient. Sepsis would thus
seem to be the result rather than the cause.

The gecond theory as to the etiology of acute leukemia ig that

ig =2 malignancy of the hematopoietic syetem. There is an unre-

longing to 2 certain svstem. There ie usually hyperplasia of the

bone marrow, sgplenic pulp, lymphoid tigsue =znd thes reticulo-endothe-
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ratem throughout the body. This hyperplasia and to some extent

e,'g.c
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etaplacia that occure in leukemia may be the vrimary conditions

m

caused by the game poseibl
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agents that are responsible for malig-
nant growthe or "cancer” in other tiessues. ¥When malignant cells hove

o

rmultiplied in great enough numbers o voison the blood stream, a
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gtate of cachexia superveneg, th
sigtance of the tissues to infection so that moet any organiem might
act as a gecondary invader.

Tranesitione to localiged tumors do occur, as chloromsta are not
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infrequently asesocizted with leukemic blond pictures. Myelomata

may be made up of mveloblasts and myelocybtes but thelr blood pic-

ture ig not slwaye characteristic and their new growing tissue 1

circumscribed rather than generslized. In an 2znalogous relation

-

health has ususlly been zood up until the sudden onset, which ig

severe and stormy. Thig ie not characteristic of cancerous cond

g -

tionge If the digesse is 2 ftrue neoplasm it gurely reprezents one

that 1s very malignant.

A third poseible theory isg that leukemias are due not to malig-
nancy nor to specific infection, but to a special condition prec
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of mucous membranes of the mouth associsited with the disesse would
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suthors as 2 possible etioclozical factor. 8imon' reports z case

or by an abnormal metasbelic state. The gloug

1ity that necrotic mucous membranesg may contai

w.

ipi-

2 leukenmic blood picture following bone trauma. His theory is that

extensive destruction of red marrow plus infection might lead to

Qccurrence.

Acute leukemia occurs more freguent than older statistice woul

indicate, due in part to the fact that there is a greater freauen

with which blood exam

pagsed UpR UNTecos
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in the terminzl stages




ig that of an acute leukemia and the diagnosis is thus erroneously
recorded, Sabot*‘says that the disease ig gbout five times as rare
as perniciousg anemia and about as rare asg myxedema.

he disesse occurs more frequently in the young mamles than in
the females. They predominzte in 2 ratio of about 3 %o 1 throughout.
But at the menopause age the ratio ie reversed, with three femalesg
to one male, thue showing that the diseage haes a predilection for

fémales ot the nmenopause.

Stafford Warren,” in th
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The following datz on the cliniczl higtory and symptomatology
includes that which may be encountered either in the acute myelogen-
ous or acute 1ym;ﬁatic leukemia, being just as much characteristic
of one form as the other.

In scute 1eﬁkemia there may be a2 prodromasl pericd during which
many apparently unrelated gymptoms are noted. In general however,

e sudden following some infection such as an abscessed

,+

the onset 1ls guif
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tooth, tonsilitis, stomatitis or a furuncle. Not infrequently there
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and is recorded asg "hanging on%,., There ig usually more prosiration

usually remzin unexpleined until the leukemila 1s recognirzed.

frh

The tonsils are enlarged and very often necrotic or gengrenous. This
necrosis or gangrenous area may be either generalized or localigzed
in the mouth., The regionsal glands of the jaw and neck become rapidly

enlarged. The generzl picture of the patient is sinilar to that of an

acute infection hence 2 reason that the true nature of the process
is so oft mrecognized and the glands are incised for drainage.

Frequently a patient consults 2 throat specialiet Decause of sore
throst and toneilitise, If the leukemia is unrecagnizeé the tonsils
may be removed and following thig there is a severe prolonged hemor—
rhage becausge of ﬁhe marked decrease in blood platelets. The same

ligaster is occasgionally met with following dental extrsction. Paller
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swollen ¢

TALd
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ume and pyorrhes should always arouse a suspicion of a
leukemic process a2nd guggeet a differentizl blood count.

The symptomatology iz not tvpical in every case. Some of the

various types that are most frequently met with

-
e

(1) Severe ulcerative or gangrenoug processes in the mcouth with

but little tendency to hemorrhage and with little or no lymph gland

SR

w

or splenic enlargement.

feature

11e]

(2) Cases in which the most strikin

e

diethesis sugeeeting the symptom complex, purpurs

morbus maculosus Werlhofii (with hemorrhage into
membranes of nose, Stﬂﬁ&ﬂh, rectun and vagina).

(3) Lese severe cases where lymph gland and splenic enlargement are

(£) Rarer cases where there ig evidence of only a high fever and a

high degree of anemiaz without any of the foregoling sympitoms.

Physical Examinastion--General appearance iz that of extreme

toxemia=-ghastly vallor with blenched lips znd conjunctive, the ¢kin

Eyve---0Ophtalmoscopic exsmination may revezl retinitie., BRetinitie
agsocliated with leukemia msy not precent chezracteristic appearances.

#hen changes are pregent both retinae are ususlly involved, The im=-

retina especizally z2long the lineg of the vesgels--hemorrhagic reti-
nitig, the latter ig often quite characteristic. The veins are broad,
distended and rose red in coler in contrast to the arteries which are
nerrow and orange yellow substituting the ordinary fiery red tint.

In the regicn of the macula lutea and near the equztor prominent

lesioneg are often noted in the form of white spots with red borders




varying in eize and elevation Thege white apots are due to leukenic
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infiltrations or the collecting of lymph corpuscles, the red border

xtravesstion of red ‘lo 4 cells. Theze leglons may simulate
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those produced by albuminuris. In leukemia, albumin is always very
apt to be found in the urine, but the true nature of the dicsease czn

e revealed only by a blood examination.

Bar—--Deafness ies not common in the acute form of the disease,
when pregent it is assccisted with L tenidy gsyndrome=~-~hemorrhage into
the labyrinth. Veahy57Q“vs that texts lay stregs upon leukemic
invelvement of the 1abyrinth or the guditory nerve znd barely menticon
or even omit nmiddle ear deafnesgs. He reports a case of lymphatic
leukemia with bilateral deafness, there was an increase in bone con-

-

duction and greater impairment for low tones with no Eustachien in-

volvements Thz csuse in thig case was due to cellulsr infiltrastion

[
D

in the middle

ST

Oranial Herveg——There may or may not e any cranizl nerve pal-

gsies, If preszent they are usually due to leukemic infiltrasitions of

the nerves, and are present in the cases that run less acute courses.

Fobe

ral hemorrhagy 2 rare complication, occurring for the mogt
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part in young males in the very acute cases. The spinzl fluid is

a2

uguzlly normal except in acute cases of hemorrhaze and in cases show—
ing neurclogical signs from leukemic infiltrations of nerves and cord,

If immature cells euch as myeloblasts and myelocytes are found in the

spinal fluid, it is alwmost disgnostic for lesukemic paraplegia,
¥Mouth-~The fetid, mirtr, sloughing, gangrenous ulcerations in
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One case 1ig reported in literature where necrosis and erosion irvolved
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the carotid artery with subsequent death frow hemorrhage. “:e adenoid
tissue of t tongue and pharynx are involved with great regularity.
The regional glands of the neck are practically always enlarged when
there is any involvement in the mouth. The glands are usually quilte

tender. There are of course exceptions where there is no oral in-

volvement.,

Lungs--May show sgigns of passive congestion or bloody pleural

effusion from myocardial weakening.

Heart--Presents the finding of gecondary anemis--hemic murmurs.

o]
1}

Fericaridal effusion =2nd even pericarditis is not uvncommon.

Liver and Spleen--may or may not be much enlarg nd masegive

ed 2
enlargement ie very rare in contrast to that of the chr ¢ leukemias.

Gastro-Intestinal tract-—-Bowel hemorrhages occur with freguency.
The entire tract may be involved or the hemorrhage may be more local-
ized in the upper intestinal tract - in the stomach or in the lower
vowel and rectum. The hemorrhage iz usually frﬁ; ~the emaller vessels

in the mucosa, the bleeding is slow, in the form of a constant ooze.
t
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Genito Urinary tract--0f 2ll syvmptoms and findinge in zcute

>

leukemia in the male, priapiem is the most uncommon in contrast with
the chronic forms where it QCCHTSkf28§ ntly. ¥%When it does occecur it
may be an expregsion of paraplegis or myelocytic and lymphoeytic in-
filtration of the corpus cavernosum of the penis. In the female bleed-

i

o
Jg

from the uterus and vs glna may occur with or unassgocisted with

Li

mensgtruation. G@yn’reports a cage in a girl aged twenty where acute

renal pain and hematuria were the beginning symptoms, shoritly followed

by persistent vaginal bleeding. The girl died on the tenth dany.
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Acute leuvkemia in pregnancy“7does not exert any direct effect
upgn gestation, though the association of the two conditiong may

gseriougly affect the mother. In =everal instances premature labor

"f.t

thy
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has been reported. Txamination of the foetal blood indic 't

the characteristic leuncocyies are not tranemitted to the foetus.

17

Ward  reports, in the study of a serieg of fifteen cases of leukenia

n pregnancy, that none of the children were leukemic except for omne,

&

oS

a chronic case where the whole family was leukemic..

b

Bones and Jointg~-The bone may be sensitive to pressure. Ten-
dernegs over the sternum is observed frecquently. This is probably
due to extensive mediastinal glandular involvement. Seward?areports
a case of leukemia with éhe unusuzl symptoms of severe pain in the
joints. Physgical examination and leboratory findings at autopsy
confirmed the diagnogis of leukemia. The paing were very irregulsr
and varied from one joint to the other. The hemorrhagic tendency

- wag marked with petechiae, epistaxis and bleeding from the gums,

The cauvse of joint pains was underiermined. Posgible causes were:

(1) Lymphocytic infiltration in the heads of the long bones—--not

H

probable; (2) Effusion of bloocd into synovial membranes or joint
cavities. But the pain subsided guicker than one would expect in
effusion of bplocd into the joints--the autopesy 4id not reveal this.

The bone marrow was nacn_d with lymphocytic tissue, grayish yvellow

in color. The sgsynovial membranes of the joints were normal.

Skin--In the acute leukemias the gkin manife estations are variable
and not characteristic »nrobably because of the short duration of
the disease bhefore death tak%es nlace. The gkin may show occasionally,

s

petechizl hemorrhages, occasionally leukemic nodules and rarely actual

areag of necrosis., In 2 review of sixteen cases of acute dr subacute
16

iy

leukemia cutis, Hazen™ found that the cutaneoue manifestations con-
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sigted of petechiae, nodules, vesicles, bullae, papulss, maculopapules,

rustules, hematomas and tumors.

LABORATORY AND SPECIAL TESTS.
Bagal Metaboliagm-=The bagal metabolism is increased in both the

“,

myelold and lymphoid type often approaching the high mark of severe

types of thyroid disease. Gunderson}® Boothby and Sandiford in the
sﬁudy of thirty-five cases reported the B.M.R. ranged between & to

80 percent above the gverage normal. A general tendency was noted
for the highest B.¥.R. to be asgociated with the highesgt leucocvytosis
although many high B.M.R's were noted with low white counts. The
basal metabolisgm sesmed a itruer indicator of the azeverity of the

process than the blood count. In some cases a rise in the B.M.R

sﬂ

:

foretold an approaching incresce in white blood cells. The increase

in metaboliem mey be due to gome hoxic substance not vet discovered

by

or to some internal secretion of the hematopoietic sysgtem. It is
quite possible that there may be some specific effect on the thyroid
glznd. Minot a2nd Means in 2 recent anslysis of the pulse rate in
leukemis have proved that the increase in heart rate in the blood
disease for a given increzse in the meitzbolic rate is juét the same
as in exophthalmic goitre. 1In other words 2 leukemic patient with a
B3.H.R. of 2 +50% has about the same pulse rate as aFBaSedow patient
with a B.M.R. of +50%.

Graf in 1911 cites the importance of the yvoung blood celle as

chief factors causing an increase in metabolism because of 2n increazsed

oxyzen consumption of the blood itself.

Urine~-The urinsry findings are not congtant. Very often the

2

urine is bloody, castg and albumin are usually present in the majority

nf cages,
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8lood Culture—-In acute lsukemiz the blood is usually sterile,
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later on however it may show the presence of 2 secondary invader,
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more shundant in the myeloid than the lymphoid form. 8ince there
ig an exceedingly high protein metaboliem the N.P.¥. and uric acid

sre very apt to run guite high.

The blood picture of the =acute myelogenous znd acute lymphatic
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From a review of literature and case histories on blood findings
in aC“*e leukemia, it is clear in the majority of the cases, that

there are the two hematologiczl varieties, myeloid and lymphoid dis-

tinguichable only by the leukocytes.

¥velogenoug Leukemia.

The red Vlood cells s2¢ 2 rule chow z marked snemiaz., There is

jo

a rapid =nd progressive f2ll of the tota

ot

e

cell count and hemoglo~

bin. Anicytosis, poi%ylocytosis and polychromatophilia are variable,

o ) %, - 2 2
megaloblaets may be present. At the very beginning
, ) - o -
the course of the disease, to nernicious
-~ e 1 4% e % b= T
anemia, that ig of courss, The platzlets

+ ~ . ey \ . . 5 .
thus accounting for the hemorrhagic diathesis.
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onset of the svmpioms there is

¢ only eeversl thousand. This

apontaneous change O & Ccom=
the white blood count rTapldly
rigses in the course of a few days often to two or three hundred
thousand, even as high as dﬂa million ner cu. mnm., though usually
not as high as in the chronic type. In the myeloid variety, the
predominate celle are the myeloblaste, premyelocytes and myelocytes.

The stained blood film often ie misleading in that the specimen nmay

o]

of zecute lymph-
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gseem to be composed of large lymphocyteg thus a

atic leulkemis is suspected znd until cuite recently most 211 of the

gition stages between the myeloblast and the myelo-

granulationg are poorly developed and even abgent in manv of the celle

The frequent abssnce of eosginophiles =nd basophiles and the abnormal

The lymphoblast differs from the cell in that the protoplessm ig legs
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important point “leucocyieg. By thisg

myelocytes can be
correlated.,. It is interesting a2lso to note that Sabin points out

there ig a

o

tha variation in the =size of the mysloblasts, from a

cell whoege dismeter ig more than twice that of 2 red blood cell to

The myveloil

d nature of the white cells is slso revealed by the

wag vperfected by Grzhem

o
o

Eac i
m o SaT

n sghort the prineiple of the test is zs followst When an agueous

in the form of blue granules. Lymphoid celle or tigsu

are not endoved with thege

cells in mcute leukemis whe
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2 & very conclusive

ihive 1t ig not st all conclusive and ie of little value

becausze the more embryonal the myelocytes are, the more th

o

to react

The vlood picture

myelogencus leukemia,

ghow the same progressive anemia. The platelete

in proportion to the severity of the disease.

indolphenol is formed in the cells contzining

3]
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The white bloed count may be subleukemic at first, then followed
by a marked increase in the total number of cells paralleling the
myeloid variety. The differential will show an increase in the per-
centage of lymphocytes which may vary from 50-99%, The immature and
sbnormal formg of lymphoceytes are characteristic., The lymphocytes

are ususlly learoe

v laerge, having pale steining nuclel and indented Rieder

cella, The cytoplasm ie agronular. Heutrophiles znd eosinophiles

are greatly reduced, Myelocvies are geen rarely. The oxidasge stain

lymphoid leukemia ig of little clinical importance, for they are
almosgt identical clinically. It is to the hematologist and scientific
observers that they are of 2 grast desl of intersst., Differentiation
of the two when possible, is& made only by hlood exani ion. In

the myeloblastic type, the stained smears, as mentioned previously,
chow a predominence of myelocytes, sreﬁyslgcytes and mveloblasts,
The acute lymphatic variety on the other hand shows a predominence
f lymphocytes, large and small transitionals with but few if any
myelocytes and myeloblasts. In the cases of the acute lymphoid
leukemia where every cell may be 2 myeloblast or lymphoblast it ig
often only posesible to mske a positive diagnosis at autopsy by a

final histological study of the tigsuee. Primitive myveloblasts in

the myeloid variety may not show any reaction to the oxidase test,
because thig "ferment® fluc suates with the maturity or immaturity of
the cell, =0 =2 negative test ie of 1it valu The diffe tiation

1
by nuclear morphology is also uncerisin and not convincing.

DIAGHCEIS.

The diagnoeis is very often difficult to mzke because of the




rarety of the disease and because of the misleading symptematology.
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proving the following postulates:

(1) An aleukemic or subleukemic stage which ig demonstratable only

that would pass & ceénsorghip go gtrict as that outlined above., I

In many excellently studied cases of acute leukemis, conclueive
proof is lacking because of the failure of wmsking a complete auvtopsy

with histological study of the liver, spleen and bone marrow. HNarked
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8light changes are not sufficient becsuee in ordinary severe anemias

Herz =2dmite that acute leukemis iz invarisbly a fatsl melady but

he deoes not think that the dizgnosig should rest =zolely on the faet
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three or Tour months. The mosgt usuzl duration is from six to eight
weeks, Cases in which the disease lasts ag long as a half 2 year,
pass into the category of chronic leukemia. It is not the duration

so much zsg it ig the mode of onset that determines how acute it may
The prognosig ig always bad for death 2lways occurs without
exception. The =ole factor in the prognosis ig the exclusion of

chronic leukemia,

cagses of acute leunkemiz oft

4]
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iie
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confuse the clinician with acuie infectione. Home of thesge

0
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eaces
that acute leukemia m=y be misgtaken for and which must alwaye be con-
gidered in making =2 differentizl diagnosis, are: diphtheria, quinsy,
sore throat, ulcerative stomatitis, scurvy, gumma of the toneil,
sepels, acute bacteriazl endocerditis, chronic leukemia, tuberculous
lymphadenitie, typhoid, lymphosarcoma, psuedo-leuremia, pernicious
chloromata, morbus maculosus Werlhofii,

acute infectious mononucleosie and agranulocytic angina.

laboratory findings met with in these various diseasse, and if he
thoroughly works up the cases, by obtaining careful histories, does
complete physical examinations and utilizes 211 of the pessiblé lab-
oratory rescurces, and if he ias able to correlate the c¢linical and
leboratory findings, he should be fairly accurate in arriving at a

corract disgnosis in the msjority of
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PATHOLOGY.

The lesions of the scute resemble to a certain degree those of
the chronic form except that the tendency to hemorrhage from the
mucous and gerous membranes and into the organs is much more pro-
’ngunced in the scute form. The enlsrgement of the lymph glandg and
apleen iz lesg and often elight, probably due to the chort durétion

of the dieemee, HNagees f lymphoid ‘tissue occurring in the mediasti-

fod

nrgame have been noted

QJ

num retroperitoneal glands, thymus or abdominz

¢+

>t
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in a2 few cases to be so large asg to sugges pragence of metastatic
tumors, Massive local accumulations are not the rule however, but
diffuse hyperplasgia of the lymphoid or myeloid structures evervywhere

s

g always pressent to some extent gndlmay p;o&vcn chanreg in zny of

ok

the organs znd tissues. Hemorrhages into orgsns, sercus cavities,

brain and meninges are common. The adenoid tissue of the tongue and

pharynx are involved with great regulasrity.

¥yeloblastic Variety.

During the last few days before and at the time of death 2 con-
dition simulating a2 lipaemia may exist, the blood serum being opaque
and milky. Thie has been mentioned as an occasional cause of milky
blood. The condition is not a lipemia but rather a pseudo-lipaemisa
because the gubstance present is not fat but a proteo-lipoid soluble
in alcohol but not ether.v

The spleen, liver and lymph glands usually show moderate enlarge-
ment not marked though as ie the condition in the chronic form. Upom
opening the glands a green tint is often noted wvhich is evanescent
in character; The bone marrow is usually red to grayvish in color,
rarely 1s a2 normal vellow fat marrow eanunﬁsred and the small nodules
occasiocnally seen in lymphatic leukemia are never observed.

Abnormal bone marrow activity is strongly evidenced by the varig-
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tion of the white celle. A mieroscopic examination shows a supprecssion

m

of lymphoid elements but reveals a diffuse extensive hyperplaeia of
the bone marrow (mvaloblﬂstic) elements in the spleen, lymph glands,

bone marrow, liver, nerves or any organ that 1g involved. The myelo-
blaets znd myelocytes are the predominate cells. The capillaries of
the liver are distended with bone marrow cells, there ig zlso infil-

tration of the periportal tissue.

Lymphoblastic Variety.
Only =light variations are noted from those of chronic lymphatic
leukemia. The spleen, liver and lymph glands are enlarged. 8Small

rrayish leukemic nodules may be obeerved in various orgens of the

body. The bone marrow isg increased and reddigh in color, there

o

eing but little fat nresent. Hemorrhages may be noted in any of
the serous membranes. Histologically 211 of the hematopoietic tissues
contain large numbers of lymphoblzets or the cells predominating in

the blood. The bone marrow shows aplasia of the myeloid elements.

0]

The lymphoblastic infiltration is often

0

o marked as to suggest
neoplasm,

Several cases of typical =zcute lymphatic leukemia have been
reported at autopsy to show few or no large lymphocytes in the tissues,
the cells all being of the small type as they may be in blood durirg
life,

The thymus gland is rarely enlarged in lymphatic leukemia., The

predominant tendency in this diseage is in the direction of involution
36 s . . .
of the organ. Margolis of the Mayc Foundation in his gstudy of thirty-

two cases, ten of which were children, of various types of lymphatic
leukemia reports enlargement of the thymus in only four cases, in
twenty—-eight cases there was no gross or histological evidence of

involution. Just what influences the thymus gland in leukemis ig not
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understood but the most probable factor suggested that of altered
nutrition., When thymic enlargement does occur in leukemis, 1t usually
parallels the degree of infiltration in other orgens. Such enlarge-
ment ig not due to erplagia of the gmsll thymic cells, but is due
to lymphocytic infiltration, the process ig identical with that
leading to infiltrations of other non lymphoid organs. The reaction
of the small thymic cells in lymphatic leukemiz differs from that of
the blood lymphocytes and suggests a difference in the biologic nature
of the small thymic cells and the blood lymphocytes. From this, a

different histogenetic source of the small thymic cellg from that of

the blood lymphocyites may be inferred.

TREATHENT.

The ultimate =2im of the phyesician in his practice in the art of
hegling is to make a correct diagnosie and to institute the proper
treatment to the very best of his ¥nowledge and the knowledge of others
of reputable standing in the medical profession. 82adly enough there
are a number bf diseagee, that the cliniclan is able to dizgnose cor-
rectly, but which are aheolutely refractory to therapeutic measures

nown to the profession. Of these various diseases, acute leukemia
is a'st:iking exzmple. In the chronic leukemias, i—ray, radium,
mesothorium, thorium-x =nd benzol have been used to induce remissions.

2

re apparently not influenced by sny treat-

eyl

"The acute forms though
ment,w“ It is therefor necessary to treat the digease symptomatically
as much as possible, such as to combat, anemis, diarrhea, vomiting,

and the necrosis and sloughing of tissues in the oral cavity, so that

the patient's sufferings may be somewhat alleviated until death.

t
In 2 review of case histories at the Univereity Hospital from 1918
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to 1231, I find 18 cases of leukemia reported, 2 of which are o

t

the
acute type, the othere were of the chroniec, aplastic, or psuedo vari-
etiesg, A brief summary of the symptoms and menifestations of these
three acute cases are as follows:

Cace I. Woman aged 48 years. History of pyorrhea for five years.
Following a bad cold she had awelling of the gume. She consnlted 2z
dentist. PFollowing extraction of an abscesged tooth the patient becanme
bedridden. She had chills and high fevsr characteristic of a severe
toxemia. The ulcerations and necroeis of the tissues in the oral

cavity were the features of the disease, associated with regional

o]

adenovathy and moderate gplenic enlargement. The urine containe
albumen, many casts, pus cells, and red blood cells. The blood picture
was typical of mveloid leukemia. Blood culture was negative. Throat
and mouth cultures were positive for hemalytic streptococci, Fusiform
snd Vincent's organiems in large numbers., Death took place on the
fifth week. The autopsy was not complete enough to warrant an abesolute
diagnosis of acute myelogenous leukemia, for the histo-pathological

study was lacking. It ig inters

m

ng to note th mt on the death cer-
tificate the "primary" cause of death was given as Vincent's Angina

and "8epticemia" gecondary. Death wae attributed to the same cause

in several caszes of the chronic leukemias.

Case II. White girl

m‘l

, aged 20 was brought to the Hospital beczuce
of: prolonged and profuse ﬁEﬂStrhh tion of a duration of one month;
generalized reddigh blotchy aressy bachache and weaknesg., Psast history
negative except for =n abertion 8 monthe prior induced by an ¥.D. =2nd
another 3 months later induced by taking three half oz. doses of tur-
pentine. On phyeical examination--reddish brown macules (subcutansous

hemorrhages) noted on covered surfaces especially the thighs. Absence

of any oral involvement. Vaginal--larze number of blood clotes, =oft




25
bleeding cervix one finger dilated, uterus soft and retxoéiaplgceé;
adnexia very tender on the right.

The feature of the digeage wag peresigtent vaginal and subcutaneous

hemorrhage, high temperature and rapid pulse. Urine--alb. 2+, many

caste

]

and pue cells. Clotting time--8 minutes, bleeding time--4
ninutes.

Blood picture-—~typical of acute lymphatic leukemia, total
leuncocytes lOB,OOO with 100ﬂ lymphocytes. Death on 12th day. Auvtopsy
confirmed éiagnoeiS'of acute lymphstic leukemis., Egsential findings
were (1) Bloody fluid in right chest. (2) Granular nodules in lungs,
liver and spleen. (3) Petechime in serous surfaces. (4) Large
megenteric lymph nodes with necrotic gray areas. (5) Grayish hyper-

plastic bone marrow.

Case III. Male child, aged 2% years, History of prodromal
period of malaise, lose of apvetite and weight. Brought to the hog-
pital beczuse of uncontrollable hemorrhage from the nége, mouth snd
rechunm. emorrhage from mucous membranes wag the festure in this

-

case, Fever high throughout 104-106.4°, Infected tonsils, cervical

and a2xillary adenopathy, =2nd splenic enlargement noted on examination.
Blood picture--Hb.10%. R.B.C. 880,000. W.B.0. 34,000-210,000. Lymph-
ocytes 98%. Throat culture nezative. Urine--trace of albumen.
Tranefusions of no avail-~desth on the 8%th day. Auntopsy confirmed

diagnoeis of acute lymphatic leukemia,

i

L

The firet cage iz a goag example of the acute myelogenous leuke-
mia. occurring in f@ﬂ“leﬁ gt the time of the menopauss in which the
manifest symptoms are those of ulceratioﬂ and necrosis in the tissues
of the orazl cavity.

s

The second and third cases are representative of the acute lymph-
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