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disease he would choose a purgative. Dilute hydrochloric acid, manganese,
phosphorus, and oxygen have been recommended.

Treatment of Pernicious Anemia.—Since the introduction by Byrom
Bramwell of arsenic in this affection a large number of cases have been
temporarily, a few permanently, cured by it. It should be given as Fowler’s
golution in increasing doses. It is usually well borne, and patients, asa
rule, take up to twenty minims three times a day without any disturbance,
I usually begin with three minims and increase to five at the end of the
first week, to ten at the end of the second week, to fifteen at the end of
the third week, and, if necessary, increase to twenty or twenty-five. Ina
case in which the recovery persisted for mearly three years, the dose was
gradually inereased to thirty minims. These patients seem to bear the
arsenic extremely well. It is sometimes better borne as arsenious acid in
pill form. Vomiting and diarrhcea are rare; occasionally puffiness of the
face is produced, and in some cases pigmentation of the skin.

Rest in bed and a light but nutritious diet (giving the food in small
amounts and at fixed intervals) are the first indications. T always prefer
to. begin the treatment of a case of pernicious anzmia, whatever the grade
may be, with rest in bed as one of the essential elements. Massage will
also be found very beneficial. I have abandoned the use of rectal injec-
tions of dried blood. Iron seems to have no action in this form, but in
a case in which the arsenic disagrees it may be tried.

II. LEUKZAEMIA.

Definition.—An affection characterized by persistent increase in the
white ' blood-corpuscles, associated with enlargement, either alone or fo- -
gether, of the spleen, lymphatic glands, or bone marrow.

The disease was described almost simultaneously by Vircho
Bennett, who gave to it the name leucocythemia.

Etiology.—We know nothing of the conditions under which the
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Of 11 cases of

disease develops. It is not uncommon on this continent.
and £

which I have notes, 11 occurred in Montreal, 2 in Philadelphia,
within the past two years at the Johns Hopkins Hospital.
seemn more frequent in the southern parts of the country.

The disease is most common in the middle period of life. The young:
est of my cases was a child of eight months, and cases are on record of
the disease as early as the eighth or tenth week. It may oceur a8 late a8
the seventieth year. Males are more prone to the affection than females
Of my cases 11 were in_males and 6 in females. Birch-Hirschfeld sta,te?
that of 200 cases collected from the literature, 135 were males and 69
females. -

A tendency to hzmorrhage has been noted in many cases, and som®
of the patients have suffered repeatedly from nose-bleeding. 1n WORES

It does not -
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the disc?ase is most common at the climacteric. There are instances in
which it has developed during pregnancy. The case described by J
Qhaimers Cameron, of Montreal, is in this respect remarkable, as they a:
tient pa.ssedlthrough three pregnancies, bearing on each oc’casion ncl):ln.
Jeukeemic children. r.[he_ case is interesting, too, as showing the heredi-
tary character of the affection, as the grandmother and mother. as well
as & brother, s.uffe’red ‘fmm symptoms strongly suggestive of le;Ikaemia,
Qne of the patient’s cllnldren had leukeemia before the mother showed a; '
signs, and a second died of the disease. At the last report this atierlg
had gradually re?overed from the third confinement and the redpbiood
corPuseles had risen to 4,000,000 per cubic millimetre, and the ratio of
white to red 1 to 200. Singer has reported a case in which a health
mother bore a lenkemic child. i
Malaria is believed by some to be an etiological factor. Of 150 .cases
analyzed by Gowers, there was a history of malaria in 30: in. my series
: e i s :
El;jrexias la, }nstcn-y End at least 7. Syphilis appears in some cases to have
n closely associated with the di ‘he di i
o o a 1e disease. The disease has followed injury
The lower animals are subj i
he lo ject to the affection, and cas 7
deseribed 1I11 horses, dogs, oxen, cats, swine, and mic,e. Pl
somgfio;;ld An?tOIII‘)}.y.—The wasting may be extreme, and dropsy is
8 present. lere is in many cases a remarkable iti
8 : y cases : conditi
golyml}lgia,fthe heart and veins are distended with large blood-elotson IG rf
ase X1 of my series the weight of blood in th ;
Y & e heart chambers alon
:;Zbﬁﬂ(]) gr;tmmeb. There may be remarkable distention of the porta]e
E tia , pu mona,r}.', and subcutaneous veins. The blood is usually clotted,
Y ¢ enormous Increase in the lencocytes gives a pus-like a.ﬂpearancs;
memzrcizigula, so that it has happened more than once, as in Virchow’s
- h:-}e case, th:%t on opening the right auricle the observer at first
o rg 1e had cut. Into an abscess. The coagula have a peculiar greenish
: dil,niSO_n;fwhat like th(.a f:?.t of a turtle. The alkalinity of the blood
clesw'lfls ed. 'The fibrin is increased. The character of the corpus-
Ul be described under the symptoms. Ch ; y
e yImy . Charcot’s octohedral crystals
e e blood after death. The specific gravity of the blood is
mewhat lowered. There may be pericardi 7
o e y be pericardial ecchymoses.
3 malun'tm‘ 16 greatb ma,]olnty of cases is enlarged. Strong adhe-
W capgnle 1 ni! lt}to th.e abdominal wall, the diaphragm, or the stomach.
o ay be thickened. The vessels at the hilus are enlarged:
eight may range from tw i Hin
L .gh. 1 two to eighteen pounds. The organ is in a
e Co?m yperplasia. I.t cuts with resistance, has a uniformly
o vlor, and the Malpighian bodies are invisible. Grayish-
» Clreumseribed, lymphoid t g .
e I P umors may occur throughout the organ
g strongly with the reddis i A fago
e SP]E(}D e 1e Te dzb}}-brown mafrix. In the early stage
. intenqer}l I_m P 1s softer, and it is stated that rupture has occurred
*¢ hyperemia.  Enlargement of the lymphatic glands may

8o
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oceur, either in conjunction with splenie enlargement or alone. In only
one of my cases was the enlargement notable. In the cases of lymphatie
leuksemia the cervical, axillary, mesenteric, and .inguinal groups may be
much enlarged, but the glands are usnally soft, isolated, and movale,
They may vary considerably in size during the course of the disease. The
tonsils and the lymph follicles of the tongue, pharynx, and mouth may
be enlarged. :

In the majority of cases the bone marrow is involved with the spleen,
the lieno-medullary form of the Germans. The marrow may be involyed
alone, forming a pure myelogenous leukemia. Instead of a fatty marroy,
the medulla of the long bones may resemble the consistent matter which
forms the core of an abscess, or it may be dark brown in eolor. In Pon-
fick’s case there were hemorrhagic infarctions. There may be much ex-
pansion of the shell of bone and localized swellings which are tender and
may even yield to firm pressure. Histologically, there are found in the
medulla large numbers of nucleated red corpuscles in all stages of develop-
ment, numerous cells with eosinophilic granules, and also many cells cor-
responding to the myelocytes found in the blood. Large mononuclear cells
in the process of division by karyokinesis may be abundant. Polynuclear
leucocytes are also present, as well as a certain number of small mononu-
clear elements.

The thymus is rarely involved, though it has been enlarged in some
of the cases of acute lymphatic leukeemia.

In a few instances there have been leukemic enlargements in the
solitary and agminated glands of Peyer. In a case of Willeocks there
were growths on the surface of the stomach and gastro-splenic omentum.

The liver may be enlarged, and in a case deseribed by Weleh if
weighed over thirteen pounds. The enlargement is usually due to &
diffuse leuk®mic infiltration. The columns of liver cells are widely
separated by leucocytes, which are partly within and partly outside the
lobular capillaries. There may be definite lenkemic growths.

There are rarely changes of importance in the lungs. The kidneys
are often enlarged and pale, the capillaries may be distended with leu-
cocytes, and leukamic tumors may occur. The skin may be involved, as
in a case described by Kaposi.

Leukzaemic tumors in the organs are not common. They were present
in only one of the twelve autopsies in my series. In 159 cases collected
by Gowers there were only thirteen instances of leukeaemic nodules in the
liverand ten in the kidneys. These new growths probably develop from
leucocytes which leave the capillaries. Bizzozero has shown that the cells
which compose them are in active fission. ¢

Symptoms.—The onset is insidious, and, as a rule, the patient
seeks advice for progressive enlargement of the abdomen and ghortness
of breath, or for the enlarged glands or the pallor, palpitation, and other
symptoms of anemia. Bleeding at the nose is common. Gastro-intestinal
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symptoms may precede the onset. Occasionally the first symptoms are of
g very serious nature. In ome of the cases of my series the boy played
lacrosse two days before the onset of the final hzmatemesis, and in another
case, a girl who had, it was supposed, only a slight chlorosis, dicd of fatal
hemorrhage from the stomach before any suspicion had been aroused ag
fo the true condition, |
BZG(JLZ:—IIL all forms of the disease the diagnosis must be made by the
examination of the blood, as it alone offers distinctave features Iny the
normal blood Ehrlich recognizes the following varieties of coit;i‘less ele-
ments: (¢) Liymphocytes—small cells about the size of a red blood-
corpuscle, and probably derived from the lymphatic glands, which have
b single large, round, deeply staining nuclens, surrounded ’by 24 Narrow
rim of non-gr_anular protoplasm.  (4) Large mononuclear leucocytes—
cells several times as large as the red blood-corpuscle, with an oval or
elliptical nucleus and a relatively larger amount of un’granu]
plasm. (r:] Transitional forms—cells which resemble the last variety.
but have indentations and irregularities in the nucleus. (d) PZ)] ’nuelej,;
Iemlzoe}'tes—these are about the same size or a little smaller thau}the last
vaziefy. The nucleus is a long, deeply staining body which is bent a;[zd
tyisted on itself into irregular shapes. The protoplasm of these cells ;
filled with granules, which are stained, not by acid or basic colorin mailf
ters alone, but only by a combined fluid. The granules are t-h%refore
termed neutrophilic, and the name « neutrophiles ”bis given to these cells
(2) Cellis about the same size as the last, but contaiining lar, ehhicrhl.
rfractile, fat-like granules, which have an affinity for acid co]cii,nrr Eﬂ&g
ters'. On account of their affinity for eosin, Ehrlich terms them Eosinﬁ-
philes. In normal blood these cells oceur in a definite proportion to each
other; t}_le Iymphocytes fifteen to thirty per cent, the polynuclear sixty-
five o eighty per cent, the mononuclear and transitional forms about 1}’
P cent, and the eosinophiles two to four per cent. -
mr:fjgz nlir:}os-t ts},trll_{mg chz.mge in the more common form, the lieno-
L w]u'té 18 .1e increase in t.he'colm.‘less corpuscles. The average num-
o ‘%)e; cubie m.llhmetrei 1s estimated at about 6,000; thus the pro-
e vhite to red is 1 to 500—1,000. In leuksmia the proportion
91 to 10, or 1 to 5, or the ratio may reach 1 to 1. There are in-

slances on record in whi
which 1l : :
o P o 1e number of leucocytes has exceeded that of

The character : :
oy aracter of the cells in splenic myelogenous leuk®mia is as

" g’re.atrll‘:rh?] i?_}’impllmcytes?re Iit!:le, if ‘at all, increased ; relatively they
e reula,tiw.- nis 1ed.‘ The eosinophiles are present in normal or in-
h‘ﬁrpmsenc:ee: pI’O}mTtl.on, 80 that- there is a great total increase, and
F l]S ? striking ffza.ture in the stained blood-slide. The poly-
i TB]ative]y gill e Tnay be in normal proportion ; more frequently they
el o minished, and in the latter stages they may form but a

PoTtion of the colorless clements. The most characteristic feature

ated proto-
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There are very few pulmonary symptoms. The shortness of breath is

of the blood in this form of leuk@mia is the presence of cells which do ue, as a rule, to the anemia. Toward the end there may be cede ;
y s 3 . ) ma o

not occur in normal blood. They appear to be derived from the marroy,
and are called by Ehrlich myelocyfes. They are as large or even larger |
than the large mononuclear lencocytes, and are similar to them in ap- ' o
pearance, but differ from them in the fact that the protoplasm is filled : 1,000,000
with the fine neutrophilic granules. Miiller has recently found many
large mononuclear elements with karyokinetic figures in leukzmic blood E.000.000...
and in the marrow. '

Nucleated red blood-corpuscles are present, usually in considerable
numbers. There is, as a rule, only a moderate reduction in the number
of red blood-corpuscles, rarely under two million per cubic millimetre,
The -hsemoglobin is usually reduced in a somewhat greater proportion.
The accompanying blood chart is from a case of leukeemia with an enor-
mously enlarged spleen. ;

The histological characters of the blood in acute lymphatic leukzmia
differ materially. The increase in the colorless elements is never so great
as in the preceding form; a proportion of one fo ten would be extreme.

' This increase takes place solely in the lymphocytes, all other forms of leu-
cocytes being present in greatly diminished relative proportion. In Uthe-
mann’s case ninety-three per cent of all the leucocytes were lymphocytes.
Eosinophiles and nucleated red corpuscles are rare. Myelocytes are not
present. As occasionally combined forms of leukemia may oceur, so un-
doubtedly variations from these two types of blood may be met with, and
in a case of acute leukmmia observed at the Johns Hopkins Hospital, in
which glands, marrow, and spleen were affected, there was present, besides
a large proportion of lymphocytes and myelocytes, a considerable number
of large mononuclear lencocytes. Among other points about leukzmic
blood may be mentioned the feebleness of the ameeboid movement, as noted
by Cafafy, which may be accounted for by the large number of mono-
nuclear elements present, the polynuclear alone possessing this power.
The blood-plates exist in variable numbers; they may be remarkably
abundant. The fibrin network between the corpuscles is usually thick and
dense. In blood-slides which are kept for a short time, Charcot’s octohe-
dral crystals separate, and in the blood of leukemia the hemoglobin shows i 4
a remarkable tendeney to crystallize. t —po0 LTI 2 AN vom.

The pulse is usually rapid, soft, comyressible, but often full in volume. : 5000 1111 [ corire

There are rarely any cardiac symptoms. The apex beat may be lifted an : S5, R0 coRPUELES. e '

interspace by the enlarged spleen. Toward the close, as a consequence of Gt BLUE, COLORLESS GORPUSCLES,

the feeble circulation, cedema may occur in the feet or there may be gen- the lungs or .

eral anasarca. Ilemorrhage is a common symptom and may be .elth‘ﬂ' SYmptoil Or pneumonia may carry off the patient. The gastro-intestinal

late or early. Epistaxis is the most frequent form. Iemoptysis and o caes Cise T-’:Ctl‘dy absent. Nausea and vomiting are early features in
haematuria are rare. Bleeding from the gums may be present. Hemate- mori'}:ei Diartheea may be very troublesome, even fatal. Intestinal
wesia ‘proved fatal in two of my cases; and- in & third a large cerebral 5 Jace 15 not common. There may be a dysenteric process in the
hemorrhage rapidly killed. The leukamic retinitis is a part of the hem: fEc!lr;e taundlce rarely occurs, though in one case of my series there were
orrhagic manifestations. 1t afftacks.  Ascites may be a prominent S}Tlllptl-ﬂms probably due

(4,000,000
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to the presence of the splenic tumor. A leuka@mic peritonitis also may be
present, due to new growths in the membranes.

The nervous system is not often involved. Headache, dizziness, and
fainting spells are due to anemia. The patients are usually tranquil and
resigned. Sudden coma may follow cerebral heemorrhage.

The special senses are often affected. There is a peculiar retinitis, due
chiefly to the extravasation of blood, but there may be aggregations of
leucocytes, forming small lenkaemic growths. Optic neuritis is rare. Deai-
ness has frequently been observed ; it may appear early and possibly is due
to heemorrhage.

The urine presents no constant changes. The uric acid excreted is
always in excess, and possibly, as Salkowski suggests, stands in direct re-
lation to the splenic tumor.

Priapism is a curious symptom which has been present in a large num-
ber of cases. It may, as in one of Edes’ cases, be the first symptom. Peabody
reports a case in which it persisted for six weeks. The cause is not known.

Slight fever is present in a majority of cases. Periods of pyrexia may
alternate with prolonged intervals of freedom. The temperature may
range from 102° to 103°.

The Spleen.—Gradual increase in volume of this organ is the most
prominent symptom in a majority of the cases. Pain and tenderness are
common, though the progressive enlargement may be painless. A creak-
ing fremitus may be felt on palpation. The enlarged organ extends
downward to the right, and may be felt just at the costal edge, or wh.en
large it may extend as far over as the navel. In many cases it occupies
fully one half of the abdomen, reaching to the pubes below and extending
beyond the middle line. As a rule, the edge, in some the notch or notches,
can be felt distinctly. Tts size varies greatly from time to time. It may
be perceptibly larger after meals. A hmmorrhage or free diarrhma‘. may
reduce the size. The pressure of the enlarged organ may cause distress
after eating; in one case it caused fatal obstruction of the bowels. A
murmur may sometimes be heard over the spleen, and Gerhardt has de-
seribed a pulsation in it. o _

The Lymph Glands—Lymphatic leuksemia is rare. As mentioned, i
but 1 of my series of 17 cases were the glands enlarged; inde‘edf no In-
stance of pure lymphatic leukamia has come under my observation. tl'he
superficial groups are usually most invelved, and even when affected i 18
rare to see such large bunches as in Hodgkin’s disease. External lymph
tumors are rare.

The pure myelogenous cases without associated enlargement of the
spleen are rare. The most extreme hyperplasia of the bone marrow Iﬂﬂji
exist without any tenderness. Oeccasionally the sternum, ribs, and ﬂﬂ
bones show great irregularity and deformity, owing to definite tumor-like
expansions. : :

Diagnosis.—The recognition of leukemia can be determined only
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by microscopical examination of the blood. The clinical features may be
identical with those of ordinary splenic an®mia, or with Hodgkin’s disease
An interesting question arises whether real increase in the leucocytes is
the only criterion of the existence of the disease. Thus, for instance, in
the case whose chart is given, on page 701, the patient came under obser-
yation in September, 1890, with 2,000,000 red blood-corpuseles per cubic
millimetre, thirty. per cent of hsemoglobin, and 500,000 white blood-cor-
puseles per cubic millimetre—a proportion of one to four. As shown by
the chart, throughout September, October, November, and December, this
matio was maintained. Early in January, under treatment with arsenie,
the white corpuscles began to decrease and gradually, as shown in the
chart, the normal ratio was reached. At this time could it be said that
the case was one of leuksmia without increase in the number of len-
coeytes? The blood examination by Ehrlich’s method, as made by
Thayer, showed that the characteristic myeloeytes, elements which are not
present in normal blood, were till present in numbers sufficient, at any
rate, to suggest, 1f the patient had come under observation for the first
time, that lenkemia might occur. By Ehrlich’s. method of blood exam-
ination a condition of leucocytosis can readily be distinguished from that
of leak®mia, for in all ordinary leucocytoses the increase takes place solely
in the polynuclear neutrophilic leucocytes, forming quite a different pict-
ure from the characteristic conditions described above.

Prognosis.—Recovery occasionally occurs. A great majority of the
eases prove fatal within. two or three years. Unfavorable signs are a
tendency to hesmorrhage, persistent diarrheea, early dropsy, and high fever.
Remarkable variations are displayed in the course, and a transient im-
provement may take place for weeks or even months. - The pure lym-
phatic form seems to be of particular malignancy, some . cases proving
fatal in from six to eight weeks.

Ireatment.—Fresh air, good diet, and abstention from mental worry
ind care, are the important general indications. The indicatio morbi can-
1ot be met. There are certain remedies which have an influence upon
the disease. Of these, arsenic, given in large doses, is the best. I have
wpeatedly seen improvement under its use. On the other hand, there are
Cous 1emissions in the disease which render therapeutical deductions
very fallacious. I have seen such marked improvement without special
eatment that the patient, from a bed-ridden, wretched condition, recov-
ered st.rength enough to enable him to attend to light duties.

Quinine may be given in cases with a malarial history. Iron may be
of value in some cases, as may also inhalations of oxygen.

Bxeision of the leukeemic spleen has been performed twenty-four times,
Vith one recovery—the case of Franzolini. Fussell gives the statistics
of 105 cases of splenectomy with 48 deaths. Of the cases of simple

h}]JBrtmphy, 28 in number, 9 recovered. Of 16 cases of floating spleen,
1 recovered,




