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CHRONIC LEUKEMIAS

Introduction

Leukemia is a striking example of the fact that when the specific

cause of a disease is unknown, it is usually impossible to clearly define

its limits, and ito arrange our observations in orderly sequence. In sup~-
port of this view is the vast amount of literature written on Leukemias,
a great part of which seems to contain endless hypotheses and specuiations
as to the caugse of leukemia and as to its relation to other diseases par-
ticularly the infections and tumors?’ 7

Leukemia as understood at the présent time includes numerous &-
typical cases &and related conditions. From the various changes which may
take place in the blood during the course of the process conditions such
&s subleukemic or aleukemic myeloses and lymphoses resembling pernicious
anemia arise. The conception of leukemis is also often broadened to inc~-
lude such tumors as chloroma and various lymphom&téfzgt is difficuld in

some instances to distinguish from the granulomsta as Hodgkins diseasefn7

It may be inferred from what has been stated that there is a great
variety of conditions characterized by all degrees of changes in the blood
and blood forming organs such as the bone marrow, spleen, lymph nodes and
tissues generally. Some of these conditions have a fairly definite and
characteristic clinical picture while many are atypical and variable; a
study of which has helped o fili many of the gaps in our khowledge o?
the leukemias.

The general conception of leukemia is that it is a disease of the
blood forming tissues which produce leukocytes and manifests itself by a
hyperplasia of these tissueéfz,When fully developed in its clinical form

it is characterized by a remarkable increase of the white blood cells in
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the cirvalation and an accompanying glandular or splenic enlargement of v
varying degree. The white cells of leukemic blood vary from those of
normal blood in that they are of an embryonal nature and represent an
early stage in the development of thé nofma1 leukocyte. There are cases
on record in Rhich the blood picture was that of leukemia but at autopsy
showed no evidence of leukemia and was probably a leukemoid reaction
obscured by the primary malady?é,mhese cases probably represent an abnor-
mal response of the bone marrow to infection. On the other hand cases

are seen in which the blood picture is either subleuvkemic or aleukemic
but which at autopsy reveal the characteristic tissue changes of a leuk-
emiaf77

The essestial point in the diagnosis of leukemia therefore is a

hyperplasis of the leukocyte forming tissue, which may vary as to location

‘but has the same general characteristics.

History
) A2

Bennett in 1845 firsgt called attention to the peculiar white appear-

ance of the blood at autopsy but made no distinction from an ordinary

leucocytosis. This he called leukemia and latee {(1853) distinguished a

splenic and 1ymphaticvtype. In 1870 Neumann discovered changes in the

bone marrow and contributed g third type or myelogenous leukemia.

The first step in the pathology of leukemias was made by Ehrlich in
1891 when he made possible the classification of the disease according to
the presence or absence of granules in the white cell by the oxidase
stain. This removed the arbitrary line of 50,000 wbx per cu mm to dis-
tinguish from a leucocytosis and classified the disease according to the

type of cell present rather than of the gland enlarged.
At this period Bhrlich distinguished {1) a myelogenous leukemisz

with hyperplasia of the white cells (granulocytes) in the bone marrow
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and (2) a lymphatic leukemia with a hyperplssia of the lymphocytic tissues
(agranulocytes). The splenic type was shown to be accompanied by bone
marrow chahges therefore a myelogenous or spleno-myelogenous type of the
&isease. It was also showm that a lymphatic type may ultimately show &
lymphoid proliferation in the marrow. Ehrlich regarded the disease as a
metastatic starting either in the tone marrow or lymph glands and thas
founded the duzlistic theory of the origin of blood cellss”’ |

Incidence

Leukemia occurs in the animel kingdom more frequently than is ord-
s e s ) N . S2
insrily suspected. It has even been artifically produced in the fowl,

In man leukemi& occurs at all age vericds tho the acute states
have g higher incidence below 25 years of age the highest incidence being
the firgt 5 years tho a second rise occurs between the ages of 15 and 20
years. Chronic myelogenous leukemis has the highest indidence between 25
and 45 years while chronic lymphatic leuvkemai shows the majority of cases
t0 occur between the ages of 45 and 60 yearsfg

Some few cases of leukemia have been seen during pregnancy which

were more of an acute stage.
Etiology

While various authors have enumerated many exciting and predisposing
causes of leukemia as yet the etiology is unkrnown.

There is no evidence of heredity being & factor in the leukemias
of man but Slye has shown that in mice leukemis occurs only in those

. . S€ ‘qs
strains that have tumors. However familisal tendency of leukemisa has

‘ ~5=37
been pointed out by some Writefg.jﬂ

" Classification-
The leukemias are commonly divided into the myeloid and lymphoid

types and each type is subdivided into an acute and a chronic form.

The subdivision, is, in the myeloid form, both eclinical and histological,
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since the acute and chronic forms are associéted with different blood
pictures. Acute myeloid leukemia may arise as such or less commonly as
a terminal phase in chronic myeloid leukemia, but in either event both

the clinical pichure and the blood picture are entirely different in the

two conditions.
Definition
By chronic leukemia is meant a chronic process of severzl months
or years duration, associated with enlargements of the lymph glands, or

of the spleen or of both accompanied by an anemia and & considerable
increase of the white cells.f’é3

Chronic Myelogenous Leukemisa

Clinicel picturez- The onset is as a rule insidious the patient complain-
ing of gastric distress, sense of weight in the abdomen, and pain
especially in the left side which is produced by an enlarged spleen
probebly associated with a perisplenitis. In some instances the
patients themselves discover an enlargement of the abdomen, while
others complain of numerous vague distmrbances such as weskness,
loss of weight, pallor, vertigo, dyspnoea and secondary symptoms of
a mildly progressive éecondary anemiafg &t some time thé usually in
the lzter stages hemorrhages from the bowel and nose occurs. Oce-
assionally slight sweating with irregular fever is observed!z Increas=
ed tolerance for low temmeratures is atiributed to the incressed

metabolism which accompanies the diseasega

Exemination at this early stage may reveal nothing other than
& little pallor and an enlarged spleen often reaching down into the
pelvis. No lymph gland enlargément being manifest. The patient
mey continue in this condition for a year or so buf the usuel course
is progressively downward. In spite of the remissions, spontanecous

or induced, progressive increase in symptoms of secondary anemia
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oceur such as increasing weskness, dyspnoea, myocardial failure
Fans with anasarca rising temperature and death from myocardial failure
dﬂ? h or intercurrent infection or occasionally from hemorrhages from
nose,»bowels or into the brain.
Physical examination -

Appearance~ Pallor especially of the mmcous membranes from the

anemia and prominent abdomen due to the enlarged spleen{’

fyes- Rarely impaired tho peripheral retinal changes may be noted by
Opnthalmoscopy. The lesions are small white flecks with irreg-

ular border and represent collections of leukocytes and degen=~
erated nerve elements surrounded by traees of hemerrhagefeo

Cabot reports two cases of unilateral exophithalmos.
Bars- In late stages hemorrhage into the labyrinth may occur giving

rise to Menleres syndrome of itinnitis and vertigo or to deafness.

fwT Hose- Epistaxis is frequent and mmy be severe./©
Mouth~- Loosened teeth with swollen, spongy and bleeding gums may

- occur but is very rare in the chronic 1eukemias/4

Throat- As a rule the tonsils and lymphatic tissue of the pharynx
may show some hypertrophy?j’ﬂecrosis is usually limited to the
acﬁte Processes. Leukemic infiltration of the larynx may cause
dyspnoea tho it is usually caused by myocardial weakness or
abdominal distension.

Glands-~ In the great majority of cases glandular enlargement isg either
absent or only very slight and near the derminus of the disease.
This in conbradistinction to a lymphatic leukemia.

Iangg~ Pnegmonia and pleurisy are often seen as complications of a
chronic diffuse bronchitiéf7’The dyspnoea is due to myocardial

_%”T ; weakness together with the abdominal distension and splenic en=-

i ;arggment. A chronic and troublesome cough may arise from the

[V R
basal edema.

2/

/5"
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Heart- Cardiac findings are fachycardia, palpitation, systolie
murmurs and some dilitation due %o the secondary anemia.

Spleen~ Usually appears as & massive tumor filling more than hsalf of
the abdomen. The general contour of the spleen is fairly well
preserved such theah one or more notches can often be felt.
Pain and sensitiveness to pressure if present is probably due
$0 an accompanying perisplenitis. Peritoneal friction may
result in a réflex splinting of the abdominal musclesfj

Lifer— &s a rule there is varying degrees of geﬁeral enlargement tho
not complicated with jaundiee unless some disease of gall bladder

and duets is present.
Digestive organs~ While numerous gastrointestinel symptoms are

~ present at the onset the only symptoms directly due to the
leukocytic infiltration of the intestinal wall are probably
hemorrhage and diarrhoea both of which tend to occur late in

the disease./aﬁscites is frequently observed the Blhid con-
taining many eells in some instances myelocybes, esinophiles
and basophiles.
Kidneys—- Histological examination may show marked cellulsr infile
tration without the appearance of aglbumen or casts in the urine,
The majority of cases show both albumen: and cas®s in the urine /8
which however does not signify the existence of chronic nephritis.
large guantities or uric acid are found in the urine tho the
presence of renal calculi and the occurence of gout is rarefo
Sexual organs- Women manifext menstrual irregalarities?gsln the mzle

priapism occurs tho the percentage is small. The cause is a

myeloeytic thrombosis or infiltration of the corpora cavernosa.

The durgtion mey be for weeks or months and is frequently ace-

ompanied by dull pain in the lower abdomen. According th Buh/g
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no case has been reported in literature which has been due to

lymphatic leuvkemia. Micturition mey be difficudt and require
catheterization,

Brain and spinal cord- Symptoms referable to brain and spinal cord
involverent are excEedingly rare and when present are due to
small hemorrhages or leukemic infilitration of the nervous tissue,

Rarely is death caused by cerebral hemorrhage tho cases have
been reported of cranial nerve involvement such as facial palsy
or eighth nervé deafness’
Skin- Petechial and purpuric hemorrhages beneath the skin are fre-
guent toward the end of & chronic myelogenous leukemias tho
skin involvementsis more the case in a chronic lymphatic leukemia.
Temperature- Is not characteristic tho various changes may manifest
themselves,
Blood Picture -

Grossly the blood does not appear any differently than normal blood

as it flows from a puncture wound tho some skilled technicians are

able to identify or suspect a leukemia Ffrom the sticky nature of

the blood when pulling a cover slip from a lide of the blood.

In the early stages the hemoglobin content of the vloed is not
apprecigbly diminished bult progresses with the disease. At the
beginning a lowered red count is present (, two or three million)

ani & low color index of & secondary anemia. The blood smear will
show & variation in size with probably a greater variation in shape

of the red cells and variation in stalning reaction. Polychromato-
philia and basophilic staining are consistently present. Normoblasts
predominate tho megaloblasts are slso present in some blood smeers.

The blood platelets are as a2 rule increased.
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The outstanding feature of the disease however is the tremendous
increase in the white blood eells ranging from a few hundred to one
millinn. The diagnosis is made from the presence of myeloid cells
rather than from thé number of white cells presentl MNost of the cases
reported in the literature of submyelenic values of white counts

1

have to do with cases in which the white count was primarily high but

had been reducedmby Xray or some infection.
The characteristics of a blood smear are: Polymorphonuclear
neutrophilic increase the percentage varying from 30 to 80 per cent

the absolute number being greatly increased,

Esinophilie may vary from five tenths o five per cemt with
nearly always a marked absolute increase,

Basophiles vary from three to twenty per cent giving both re-
lative and marked absolute increasefq

Large mononuclear transitional cells may be absolutely increased.
When many myeloblasﬁé are present it may be very difficult to identify
this type of cell.

Neutrophilic myeloeytes never present in normal blood, may sppear
in small percentages at first bubt later reach thirty to forty per cent
or higher. .

Bsinophilic myelocytes are also numerous!?

Basophilic myelocytes are usually present.

Myeloblasts are infrequent in the typical picture buf are variable,
They occur in grea’ numbers in acubte exacerbations of avaﬁronic myelog-

enous leukemia.
Lymphoeytes are greatly reduced on a percentage bases but almost
always the total number is increased.

To summarize the most characteristic features of the blood pict-
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ure are the large to#dl numbers of myelocytes, esinophils, and mast
cells, plus the presence of nucleated reds.

Repeated examination of the blood from the same patient at
different intervéls frequently show contradictory results in the
myelocytic count. The mast cells and esinophiles are subject to
the same variation. The significance of the mast (basophiles)
cells is unknown tho a rise in the mast cell count often accompanies

improvement or follows Xray treatment. Another point of interest

is the unusual increase in myeloblasts Jjust before terminus,
sometimes almost wholly replacing the myelocytes and may represent
a co@plete exhaugtion of bone marrow which pours out the most early
type of cell. Some times difficuliy arises in distinguishing myelo~-
plasts from lymphocytes but on close sgamination snd staining
oxidase Vgranules can usually be found in the myeloblasts.

" Pathology

Pogt~mortem findings are confined to the blood and blood forming

organse. The body tissues microsecopically show the effects of a severe
anemia viz pallor and excess deposit of fat,

The spleen shows & remarkable enlargement often extending well into
the pelvis. The consistency is firm from the increase in fibrous tissue
and trabeculae{ The surface is grayish from the thickened capsule and
may show areas of peri~splenitis with resulbing adhesions. On section
the malphigian bodies are not visible and infarcts are not frequently
found.

Microscopically the spleen shows the normal picture to be replaced
by infiltrating hprdes of neubrophilic and esinophilic myeloecytes also

large numbers of neutrophilic, esinophilic and basophilic leucocytes
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together with myeloblastsy nucleated reds and often a few megalocaryocytes.
The malphigian bodies are obliterated and fibrous tissue increase is noted
along the walls ind sinuses of the ecapillaries which may show hyaline
changes.

The bone marrow shpWs a replacement of the normal bright yellow
marrow by a more gray and firm tissue in some instances approaching the

green seen in chloroma.

Mieroscopically the bone marrow presents a piciure closely resembling
$hah seen in the spleen. FPredominance of neutrophilic or esinophilic
myelocytes With basophilic myeloeytes, all kinds of leukocytes, myelo-
blasts and a few normoblasts with small numbers of megalocaryocytes.

A general suppression of erythroblastic tissue npted§;

Lymph glands do not as & rule show any changes in contradistinction
to lymphatic leukemiae. However when present is of a mild degree and
localized which on sectioning presents a pieture very similar to that
seen in the spleen.

The liver shows a firm symmetrical enlargement much less in pro-
portion to that of the spleen. Microscopieally the capillaries are seen
to be distended with myeloid cells and’varying degrees of periportal
tissue‘infilﬁraﬁion.

The other organs show only capillary filling of myeloid cells if any
change has taken place,

Treatment
Given for both Myelogenous and Lymchatic leukemic at the end of the

papers.
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Chronie Lymphatic Leukemisz
i@I . Physical examination usually reveals a general lymphatic enlargement,
palpable spleen, liver enlarged to a 1e§s degree than in chroniec
myelogenous 1eukémia anﬁ pallor from the asnemia.

General appearance~ Pzllor of skin and mucous membranes.

Ejes- Disturﬁance of vision is rare bu@ may result from retipal hemorr-
hages. The fundus may show a "retinitis leukemica™ small white
flecks with & red border. Infiltration of the eyelids is rarely
seen. A case has been reported of lymphatic leukemia involving the
sclera. Symmetrical tumors were removed from the sclera with diag-
nosis of lymphoma. Lymphocytes 35% and phyeiecal examination neg-
ative, One year later recurrence and removed again with 55%
lymphocytes and negative physical examination. Four years later

‘ a general lymphatic enlargement occured with rise to 95% lympho-
cytes and a 2,000,000 white count,

Earg- Rarely deafness occurs as a result of lymphomatous involvement
of the labyrinth.

Mouth~ Swelling and bleeding of gums with gaggrenous processes of mouth
are limited more to the acubte leukemias.

Tonsils~ Considerable enlargement sometimes leads to removal before the
true condition is recognized and may lead to hemorrhage and deatﬁ%f
Glands- The most characteristic pi;ture of the disease is seen in the

glandular enlargement especially cervical, axillary and inguinal.
As these glands are practically never the seat of primary infeection,

they exist in chains separately, freely movable and not atbtached

A to the overlying integument. If breaking down or matting together

A it

occurs it is due to secondary infection. The glands are firm,




painless and not tender to pressure. Hediastinal gland enlargement

fﬁ? - may be seen by Xray. £ thorough examination reveals a gemeralized

enlargement of the lymph glands tho cases have been reported without
nt
the adenopathys

Heart- Myocardial insufiieciency develops from the anemia and may be
accompanied by systolic murmurs, palpitation, tachycardiz and the
signs of a secondary anemis.

Inngs- Well after the onset of the disease pleural effusion may occur,
possible the result of mediastinal gland enlargement. In the
terminal stage edems of the lung with broncho-penumonia is not
uncommon.

Liver~ Tho jaundice does noé occur a smooth enlargement of the liver
often extends two to four fingers breadth below the costzal mergin.

| On the average splenic enlargement tends to exceed hepatic,

Spleen~ Enlargement is present in practically every case. The average
gize is smaller than that found in chronic myelogenous leukemia.

Digestive organs—~ As in chronic myelogenous leukemia digsturbances may
occur but there are no characteristic clinical findings. Varying
grades of anorexia, flatulence, vomiting, melena, diarrhoes or
constipation may be present. The presence of changed blood in the
sto0ol either macroscopic or microscopic points to leukemic infilt-
ration of the intestinal wall.

Kidneys=- Palpsble enlargement of the &idneys in chronic lymphatic leukemia
does not occur. Albumen, casts and red blood cells are frequently
found in the urine. There is also an #ncrease in the uric acid of

AT T the urine, tho not as marked as in myelogenous leukemia. 3Bence-

Jones proteinuria has been reported by several auihorsfz It would

seem that Bence~Jones probeinuria is not essentially dependent
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upon one disease but is & manifestation of bone marrow disturbance.

Sexual organs- The priapism of myelogenous leukemia has not been reporited
in lymphatic leukenmlzs the menstrusl irregularitiesjmay ocecur in
the Temale.

Central nervous system— Lymphoms of the brain or cord or leukemic infil-
tration of the nervous system are spparently limited to the myelog-
enous type of leukemia. Tumor formations are more characteristic
of the acube leukemia and the closely related chloroma. ¥hite

60
reports a case of lymphatic leuvikemis with eombined degemeration.

Skin- There is a remarkable tehdency to a variety of skin lesions in
lymphatic leukemia. These mey occur in all types of the disease
from the slowly progressive aleukemic variety to the acute fulmin-

. &5

ating type where the hemorrhage tendency in constant. The most
common findings are pruritis, prurigo; urticaria, bronzing, vesicles, pu
pustules, localized infiltrations, nodules and tumors. In
addition o finding.these 1esiohs in typical cases when splenic
or glandular enlargement and the blood picture verify the
dieagnosis, 1eukemicbchanges are 8lso found whers there is 1little

or ne¢ splenie or glandular enlargement and the blood picture
is normzle. Section of these lesions show a lymphocytic infil-
tration and are considered as instances of aleukemic leukemia,
The term "leukemia cubis"™ is used %o cover sll leukemic manifest~
ations of the skin. However the term "lymphadenosis cutis™ is

2 .

used by some®and is divided into three subdivisions {a) aleukemic
form if the blood is normal; (b} subleukemic form if the white
blood cells are only slightly increased but the percentage of

lymphocytes is sbove normal; and {(c¢) leukemic form where the
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blood picture is that of lymphatic leukemia. The circumscribed
. P g

type of leukemia cubtis is the usual form tho Sweitzce reports

a case of universal leukemis cutis which was aleukemic for two

years.

In the diagnosis of leukemia cutis differentiation has to be

made from only one condition, mycosis fungoides, which mey be done by

histological examination ofa piece of the skin. In cases of
leukemia cutis where the papules and small tumors coalesce the

patietents face may take on the leonine appearance which has

been deseribed as one form of myéosis fungoides. Cases of this

type are those described lymphodermia perniciosa. The leonine

or pseudoleprous appearance of the face suggesis the premycotic
.. skinreondition in granulmoa fungoides.

Temperature~ Fever of varying degree in no way diagnostie, may be

encountered during the course of the disease.

Blood Picture
The average red cell count when the patient is first seen is about

3,000,000 which falls to a lower figure as death approaces. Temisssions

are marked by a rise in the red count which often approaches normal.

The hemoglobin curve tends to follow the red cell curve,

The stained blood smear will show red cell changes characterizing
& severe secondary anemia, nucleated reds, poikilocytes, anisocytosis,
megalocytes and polychromatophilia. The appearance of white cells is
of striking uniformity the mmjority being identical with the small
lymphocyte of the blood. Careful study however will revesl certain
changes such aw replacement of the light blue border by only a tiny
visible rim and in some éases only the naked nucléus remaining. The

nucleus of the pathological cell is often more light staining showing
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a much more deliecate chromatin network., The blood of lymphatic leu~
kemis does not give the guaiac or oxydase test nor does it show the
presence of a peptic ferment.
Course of the diéease

C}inical improvement manifest by subsidence of glandular swelling,
splenic eﬁlargenent end change of the blood picture toward normal may
occur three ways: (1) spontaneous remission (2} therapeutic remission
induced by Xray, radium or benzol, (3) remission produced by an inter-
current infection especially one causing anneutrophilic granulocytosis.
The white count mey approach normel and the percentage of lymphocytes

14
become greatly reduced yet a relative increasse persigis,

Without exception exodus ocecurs after varying periods of time.
Occasionally & stationary period of a good many jears occurs but the
anemia progresses with its train of symptoms following. In the lste
stages the tendency to fewer and hemorrhages suggest the similarity
to acute lymphatic leukemia. Death may result from complications
such as sepsis which the patients stand badly and is attributed to the
bone marrow's inability %o react properly to the invading orgzanism.

Pathology

The glands in the leukemic and aleukemic forms of the disease
gppear to be idembical in character aften being more enlarged than
in Hedgkins disease. They remain discrete and are globular or ovoid
in shape. They are more or less soft to the feel. When sectioned
the glands have a medullated gppearance, often with areas of hemorr-
hage and necrosis. Similar changes are seen in other lymphoid organs
such as the spleen and mucous membranes. Some authors even associate

the changes of Mikulieze's disease ag one form of the disease,




A,

- 16 -
Histological examination reveals a complete loss of the normsal
lymph gland siructure gsecompanied by a diffuse infiltration of small
lymphoeytes., Scattered among the lymphocytes are endothelial cells
of large size, and even mononuclear endothelial giant cells, like those
in Hodgkins disesse. There may bhe some increase in the stroma of the
gland, Infiltration may be seen in the capsule and periglandular tissues.
Treatment
In the rare instances in which one encounters chronic leukemis,
whether myeloid or lymphatic, in the earlier stages it is perfeetly
Justifiable to use any and all methods of treatment which have proved
useful in securing remissions. The two chief therapeutic agents
being roentgen radiation and benzol.
BENZOL is a powerful leucocytic polson. In favorable cases

the administration of this drug is followed by slight increase in

the leucocyte count and later a striking dimunition chiefly affecting
the polymorphonuclear cells. If favorable affects continue the path-~
ological types of cells tend‘to disappear. The firug is muéh more
valuable in the myeloid than the lymphatic leukemia. Excessive use
of the drug may produce an aleukemia or an aleukemic state associated
with anemia, 3Benzol may be administered iﬁ capsules of olive oil.
The initial dose is 30 grains and maximum 75 grains daily is reached
during the course of one weeke The maximm dailygdose of 75 graing
may be continued until the leucocyte count is 30,000 per em or under.
Toxic symptoms such as headache, vertigo, bladder irritability,
gastric disturbance ani evidence of renal congestion should be care-

fully watched for.




A hodn,

- 17 =

THORIUM X may be used advankageously in many instances to suppie-
ment the action of Xray. The substance has the advantage of being
relatively harmless and permitting a more exact dosage.

ARSENIC was formerly the drug of preference with the resulting
appearance of many cases of poisoning. The preparation of arsenic
best adapted for use in this disease is Fowlers solutbtion. The initisl
faily dosage of 30 minims should be raised one drop each day until
s dalily dosage of 200 minims is reached., It may then be conbtinued
on this level with due precautions against chronic arsenical poisoning.

TUBERCULIN injections and the use of bacterial toxins has been
recommended by some investigators but the methods have attained no
prominent place in the therapy of leukemia.

SPLENZCTOMY is absolutely contraindicated.

GENERAL MEASURES To & large extent symptomatic treatment is the
esgential course to follow,

Irradigtion by roentgen rays and radium is a form of treatment
thet often brings relief in the treatment of chronic leukemiafj‘lt
produces more benefit in the treatment of myelogenous than of lym~
phatic leukemiz. Minot and associates showed by study of 78 irradiated
and 52 non-irriadated cases of chronic myelogenous leukemia that, though
a very high percentage of the irradiated cases were distinetly and
often markedly benefited, the duration of life was but little prolongeg.

Tho only symptomatic results are obtained, and the most striking
results in the myelogenic form, irradiation is a distinctly valuable
form of therapy. Persons in a bedridden state are often enabled to
return t0 & useful existence for months and even years. Minot reports

definite improvement in 95 per cent of 78 cases of chronic myelogenous
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leukemis and marked improvement in 50 per cent. The percentage of

time of efficient 1life afier irradiation was increased at least 30
percent on the average above that of 52 non-irradisted cases, Striking
improvement is seen much less often in the chronic lymphatic form,

vet continued adegquate irradiation brings comfédrt to the patient.

The degree of improvement vﬁries with the amount of irradiation,
character of irrasdiation, state of the patient and hemopoietic organs,
as well as the basal metabolism and time in the disease when treatment
is given,

The effect on efficiency is manifest by an increase in the patients
sense of well being and'a g¢ecrease in the most prominent symptomn,
abnormal fatigue. This is attributed to a decrease in the metzbolic
rate, a lessening of the anemig by stimmlating the bone marrow funtiion
and decreasing the formation of lymphocytes and by decreasing the
symptoms due to enlarged external or internal lymphatic tissus.

Irradiation induces a better production of the three formed
elements of the marrow and lessen the activity of the formabion of
lymphocytic cells. The hemoglobin level, numbers of blood platelets,
and character of the lymphocytes serve more importantly to adjudge the
patients condition than the number of white cells. Little or no
improvement 1is produced in the patient whose hemoglobin is 50 per
cent or less, or when oubstanding purpura with thrombopenia is present,
or when there are many immabture and stypical lymphocytes in the
peripheral blood.

Struméégas shown from the morphological changes of the blood

following radium applications in myelogenous leukemia that, the
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mechanism of action of radium upon the leukemic foci is of generalized
as well as af localized nature. TFrom a localized application a generale
ized effect is obtained., This observation, and the fact that regari-
less of the place of application very similar resulis are obtained
lends support to the view that the direct action of radiations upon
the hemopoietic foei is altogether wnimportant. ;n all cases the

G
blood acts as & carrier of redistions, either as such or modified,

to the hemopoietic foci, where its main action takes place.
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