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ERYTHREMIA

synonyums

"Polycythemis Vera", "Polyeythemia Ruba®, "ialadie de
Vaquez or Vaquez-0Osler', "Erythrocythemia", “Eegalosienica“,
"Splenomegalic Polyeythemia" (Parkes Weber), "Wyelopathic
Polycythemia", Polycythemia with chronic Cysnosis", "ipy-
throcytosis i‘ﬁegalospe‘lica“ (Senator), "Cryptogenic Polyey-
themia®™ (R, C. Cabot), "Vaquez's Disease", "Oslers Disease",
and "Vaquez-0Osler's Disease®,

In this paper fhe term "Erythremis" and "Polycythemia
Vera" are used, mainly because 1t is by these names that the
disease is most commonly known, having come more in vogue than
any of the other titles enumerated above., It seems that when-
ever a new dlsease 1s recognized and desbribed, a great desl of
confusion will ensue due to the multiplicity of titles that will
be attached to the disease entity., It is a common occurence to
attach the names of the men who first describe and give an ac~
count of the disease. Vaguez first reported a case in 1892,
and Usler in 190% reported nine cases drawing wide spread at-
tention to the possibility of & new clinical entity. Because
of this fact their names have become attached to the disease,
and since that time other names have been attributed bﬁymen who
have made an endeavor to so endorse the diéease by a name.more

deseriptive of the characteristics it presents. Purkes Weber
(1) suggests the term "Splenomegalic Polyeythemia"™ because of

the almost constantly characteristic enlargement of the spleen
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assoclated with an increased number of erythrocvtic elements in

the blood, mainly because one may have other conditions in which
there is a relative polycythemia different from the disesse des-
cribed in this paper, and conditions not associated with splenic
enlargement.,

It is for the same reason that Senator (£7) suggests the
term "Erythrocytosis ®egalosplenica". The title "Polycythemia
with chronic cyanosis" was introduced because an increased red
blood cell count is the most cutstanding and characteristic
feature and associated in practically all the cases with a per-
sistent and constant blulsh discoloraticn of the skin. At

"Evythremia® as suggested by Turk of Vienna

present the naumse
(28) and others is gaining preference over the other termino-
logy, and it is & name well suited for the disease, as will be
pointed out later when considering the etiological and patho-

logical features of this desesase.
Classification

Innumberable endeavors have been made to classify the
varicus conditions or maladies in which a Polycythemia (an
increased red blood cell count) is an outstanding feature. A4
simple classification and yet a suitable one is that of Pack
and Craver (3) which is as follows:

"I. Functional, relative, or compensatory Polycythemia

This variety is generally physiologic and temporvary.
It is examplified by the Polycythemias of high alti-
tudes, fright, denydration, etc. ~

II. Erythremia, Essential or sbsolute Yolycythemis,
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Polycvthemia Vera
l. Ayerza's Descase, "Cardiacos Negros". This is a
form of disease charascterized by sclerosis of the
pulmonary artery, enlsrgement of the right heart,

cyanosis, Polyecythemia, dyspnea, cough and hemop-

tysis.

o
.

Polyecythemia Hypertonica of Galsbock presents the
clinical picture of arteriosclerosis, hypertension,
nephritis, and Polycythemia.

3. Polycythemia with splenomegaly is the common sort,
originally described by Vaguez (5)& ‘It is this

disorder with which this paper deals.
Definition of Erythremia

Osler (4) in his original article defines Brythremia as a
"New clinical entity chavacterized by a chronic ecysanosis, poly-
cythemia, and moderate enlargement of the spleen. The chief
symptoms being weskness, prostration, constipation, headache,
vertigo.”

More recently Parkes Weber (1) defines the disease in a
cleaper, more detailed, and modern manner as a "morbid condition,
characterized by a well-marked persistant relative and absolute
polycythemia (increased number of red blood corpuscles) due to
an excessive erythroblastic activity of the bone marrow, which
appears to be the primery morbid factor in the condition; it is

characterized likewise by & persistent increase in The viscosity

and total volume of the blood, and often by a cyanotic appear-

ance of the patient, and usually if not always, by an easily

felt enlargement of the spleen.®
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Even this definition does not in itself seem complete in
as much as it does not mention its insidiousness of onset, 1ts
characteristic and progressive course in as much as the disesase
is by all means a chronic one and the patients, especially in
the earlier stages of the disease, are ambulator often able to

2o about their usual daily routine of work.

1

History

As before mentioned, fiyst sttention to this disease was

made by Vaguesz (5),da Paris physician, in 1892, Vaguez, well
an

known for his workaresesvches on the pathology of the blood,
described a condition of hyperglobulism with cyanosis, which
he believed to be due to an overactivity of the blood-forming
organs. PFollowing this in 1895 in & supplementary hote, he
drew attention to the fact thsat the condition was asscciated
with an enlargement of the spleen and also that tnere was an
absence of cardiac lesions in this particular case.

In 1899 three more cases were recorded in the literasture.
The first to appear was the case of Rendu and Widol (8), the
second by Moutard-Martin, and Lefas (7), French physieians,
and the third case of that vear was reported by Cabot (8) of
Boston. Cabot {9) reported his second case in 1900. ‘the fifth
case was reported by Cominotti (10) in the same year. KcKeen
(11), a Boston physician describes the sixth case reported in
the literature in an article entitled "Warked Cvanosis Diffi-
cult to Explain®. In 190% an article appeared in the Lancet
by Saundby and Russell (12) entitled, "an Unexplained Condition

of Chronic Cyanosis, with the Report of a Case". It was these



two men who first realized that it may be & definite clinicel
entity new to medical science. 4n the same year Turk of
Vienna {(<8) reported a si-ilar case and a second one in 1904,
The first necropsy was reported by Veber and Watson (14), who
st the tiwe stressed the probability of a priwavy disesase of
the bone marrvow,

Due ceredit must be civen to Osler(15) for drawing wide
attention to this disease., It was in 1901 when he first be-
came interested in the disesase, having at that tiwe a case with
e¢yanosis snd a very hizgh red cell count. Later he came in con-
tact with two other ratients nresenting the same syndrome, and
thesé two cases plus his original one founded the basis for
his first paper published in the american Journal of Kedical
Sciences (4), entitled "Chronic Cyanosis with Polycythemia and
rnlarged Spleen". It was in this parper he stzted he felt he
was dealing in a1l probsbility with a new disease entity. By
1904 he had sumaarized seventeen cases snd published these in
the British kedical Journal (18). 4t was these two papers that
drew wide attention to the condition in America anl fngland, as
well as in other foreign countries, to the extent that by 1907
over seventy cases had been reported in the literature, with the
realizetion that the condition was not nearly as rare as was
first supposed, and by 1812 Lucas(l@) was able to find records

of 179 cases.
Etiology

There nas been considersble dissention between the various

authors as to the etiology of Lrythremia snd consequently, se-
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versl theovries have been postulated, endeavoring toc exrlain the
pathological findings found in this navrticular disease. The
consensus of opinion at the rresent time, however, is that Ery-
thremia is a primary disease of the tone marvow. *his by all
means glves the most rational basis on which to found a working
hypothesis and takes for 1ts starting peint the remarkable and
extensive hyperplasia of the red marvow as is found in this
disease. *he polycythemia and the extracrdinary increase in

he ecirculating bloed volume logically eppesar to be & conse=-
quence of this hyperfunction and the pathologicsl alterations
in the circulation whiech they in their turn produce seem to
explain very many if not all of the symptoms and physical signs.
The part played by blood destruction in the process, on the

basis of the evidence which has been discovered to date must

- be regarded as distinctly secondary.

First observation and discussion cf the rossible etiology
congidering the hypervlasia of the red bone marrow was made by
Gibson (17) at the annual meeting of the Eritish ¥edical As-
sociation at Shieffield. 4in this paper he discussed a casze in
which a biopsy of bone marrow hed been made [rom the tibia
showing decidedly increased erythroblastic and leublastic ac-
tivity. 4Again in 1912 & second blopsy was done by alexis
Thomson in the case of Watson-Wemyss (18). +n this case a
trephine was made through the center of the shaft of the tibia
end some bone removed for examination., This was red in color
owing to the presence of blcoed, and microscopic examination
again revealed distinct, though slight, evidence both of ery-
throblastic and leucoblastic reaction. +the reaction, since it

was doubtless present in all the other long bones of the body,
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was, though slight in degree, yet sufficient in his opinion to
explain the increase of both red and white cells in the cir-
culating blood.

According to Parkes Weber (1) in his most rvecent work the
excessive formation of red corpuscles in Myelopathie Polyecy-
themie may be regarded as analcgous to the exzcessive formation
of white blood cornuscles in cases of leukemia, It can like-
wise be explained as the result of a movphological unl furc-
tional veversion to (or in certain cases, persistance of) a
pest condition {(normal in fetal life and early life after birth)
in which the bone marrow of the shafts of the long bones is red
and still actively engaged in the formation of erythrocytes,
instead of being yellow and fatty as most of it is in healthy
adults. LIf the analogy to leukemia proves to be appropriate,
the term "Erythremia®™ must be considered preferable to "Myelo-
patnic Polyeythemia" and various other names which have been pro-
posed, since it implies that the disesse is oné which in reéard
to erythrocyte~formation is analogous to leukemia in vegard to
leucocytic formation. ‘Weber continues rarther to say that
"Just as leukemia has been suggested to be a cancer like or
savcomsé like neoplasm of the myeloblastic and lymphoblastic
tissues, so it has been suggested that Erythremia is a neoplasnm
of the erythroblastic tissues of the body.

Harvop (19) is of the same orvinion as Parkes Veber in that
he likewise considers Lkyythremis to‘be a disease primarily of
the erythroblastic tissues, but alsc he eXpounds a second hy-
pothesis which could regavd the condition of the bone marrow

as secondary to one or several different factors causing over-
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stimulation. 1t takes into account fivst of all the fact that
the essential differences existing between polycythemis of known
secondary origin and so-called true primary polycythemis are
often very slight, indeed, if considered from the standpoint of
clinical signs and symptoms. In view of the more vecent liter-
ature, it seems guite possible that s hormonal conbtrol of the
bone marrow sctivity will eventually be demonstrated, ﬁhich
governs the proiuction or maturation of blood cells. The occu-
rence of hormonal imbalance as suggested by several writers
will then seem very likely. -

According to Parkes VWeber (1), who cites Lommel, we find
the latter has endeavored to show that most cases of Lrythremia
are really due to blood stasis (impeded civculation), as is

-

found in polycythemia cof chreﬁic cardiac and pulmonary diseases.
Wue to decreased oxygenation of the blood insuch cases, the red
bone marrow becomes étimulated with increased formation of red
blood cells. ﬂccording to this view then, the polycythemia is
a conservation or compensatory mechanism in which an automatiec

sttempt is made to make up fov deficient oxygenation of the

tissues by increasing the number of rel cells which are the

3
e

oxygen carvriers of the blood. Uprosing this theory, Parkes weber

Iy

stetes, "The signs of more or less impeded circulstion do not
necessarily sipgnify that impeded circulation is the chief cause
of the polyecythemia."

Bence, as cited by Parkes Weber, states thet "The polyecy-
themia of &rytnremis cen be decreased by oxygen inhalation".

>

Just as he claims thsat the polvcythemia of cardiac oerigin and

that due to high altitudes can, and consequently takes the stand

as Lommel does. H&owever, that oxygen reduces the polycythemia
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cannot be confirmed by those wio have endeavored to do so, by
oxygen inhalation even in 1ts most radical and modern form.
Barach and McAlpin (20) treated two cases by this method and came
tc the conclusion thaet there was no significant alteration in
the red bloodi cell count, the hemoglobin percentage or the oxy-
gen capacity in either of the two cases of Polycythemia Vera
who breathed an aﬁmosphere conteaining fifty nercent of oxygen
fors period exceeding two weeks. This, in conjunction with
others who have gilven the same treatment to patients with Ery-
thremia without success, appears to make iuprobable the theory
that Polyecythemia Versa is based on an anoxemic stimulus.

Other theories concerning the probable etiology have been
postulated only to receive little if any support. +n view of
this fact, they will be simouly enumerated:

A, Increased durebility of the blood celis.
B. Diminished oxygen capacity of the hemoglobin.
C. Possible toxic and infectious origin.

D. Nervous excitement snd ment:zl worry.
Symptoms

The symptom complex as is found in brythremia is by no

g

means constent nor uniform, and inview of this, plus the fact
thet the patient may often be practically symptom-free, es-
pecially in the early stages of the disease, the diagnosis is
often made late in the course of the disecase or may bhe recog-
nized only accidentally. This is confirmed by the fact that
many of the patients present themselves to their physician in

the early stages, not for any disturbing symptom, but for minor

changes that they have noted in their physical make-up. Patients
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have been known to apply to their physician for cosmetic reasons,
because of the flush of the skin, when they were otherwise
syuptom-free, Others may seek medical aid because of the
splenic tumor, and with no other symptom to be found, even on
careful guestioning. Others may present themselves because of
degenerative symptoms which oceur at the same age as the Zry-
thremia begins. This is especially brought out by Harvop (g1),
who states: "The decades during which the malady appeavrs are
just those in which the develovment of secondary lung changes,
fibresis or emphysema, or arteriosclerotic changes in the brain,
may be the culminating event which impresses on the mini of the
patient that there is some serious disroder." It seems thet

the nervous symptoms are among the most common for which medical
advice 1is firsﬁ sought, and, igymay be noted,those symptoms
which are common in mild grades of chronie anoxemia.

There does seem to be a certain vather charsascteristic type
of body-build in versons suffering from this disease, a fact
remarked by several authors, (Harvop, Parkes Yeber, and others).
They are very seldom stout or overweight, but on the contrary,
are usuelly spare, with thin, cften rather narrow faces. How~
ever, exceptions to this are frequent so that it is no certain
nov definite factor. From the vecords of Harrop's (41) cases,
1t was found that persons of felv complexion are more freguently
affected than are brunsettes, a point of similgrity to Perni-
cious “nemia.

Due tc the multiplicity of symptoms that may occcur, these

will be discussed separately according to systems.

Skin and Eucous Membranes

»

The striking color of the skin in Polycythemia Vera and
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the variocus factors in its production have been the subject of
interesting studies. Leading in this parvticular phase are
Brown and Giffin (24-23-24). “he color of the skin was first
described by Vaquez, and the distinction between the color
typical of Polycythemia Vera and that of ordinary cyancsis has
really been well vrecognized by all the writers. +he distributim
of the sbnormal skin color is of interest. It occurs especially
on the exposed surfaces--the face, particularly the cheeks, the
tip of the ﬁose, and the sars ave usuaslly prominent. Sometimes
it extends to the neck, but the tyunk in general shows no such
remavikable color change. the hands ani lorsal surfaces of the
forearms ave coloved, but less often the lower lega and feet.
At times, howeve», expeclially in vnatients with ervythromelalgic
symptcms,rthe coloration of the lower extremeties is very
triking. 4t is & mixture of blue ani red, the shades depending,
as Osler (2F) early recognized, upon the state of dilitation of
the peripheral vascular network and upon the speed of the cir-
culation through these areas. The coloration frequently has
been noted from early youth, long before appearance of symptoms.
Harrop (2l1) has especially drawn attention to the above facts.
Pigmentation, usually brownish, often the result of small skin
hemorrhages, is quite common in the long standing cases. <Lhese
features are very striking, however, the charsactevistic skin
color is often absent, even in cases with marked polycythemia
so that the discoleoration is not a constant finding and may be
misleading, which is psrticularly stressed by Christian (<8).
As the red count varies from time to time, and varticularly when

there is a marked dronrn following therapy, the color changes are
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festations. C(f these the most prominent are lassitude, headache

12,

apt to bs abrurt and striking.

Skin lesions cheracteristic of the disease have been
mentioned, but few have withstood tne test of extensive study.
Eczema and dryness of the skin are described (Harvop [21}).
Brown and Giffin (£4) mention the freguent occuvence of pares-
thesias snd describe these as being qulte typical of the di-
sease, noting the similavity agsin in this respect to Perni-
cious wnemia. ‘Lhey fesl that the plethora and stasis of blood
in the periphersal vessels may account for these symptoms. Cases
of byythremis with painful vasodilator disturbances sare not un-
usual. Weber (14) has described cases of this kind as well as
Brown and Yiffin (24), who mention the frequent occurence of
intermittent celaudication. “he erythromelalgis is usually
aggraﬁated in the dependent position, when‘the skin desvens to
a dark reddish cysnosis, often with edema, and relieved on ele-
vation. The vascular engovgement is not limiteil to the skin,
but may be observed likewise in the mucous membrane of the
mouth, fauces, larynx, in the conjuctiva, ani by opthalmosconic
examination exesdwnetion in the vetinal veins. ispecially charee<-

teristic is the bluish-red appearance of the tongue.
Nervous Symptoms

Christien (26) has paid special attention t@rthe nervous
menifestations as found in “rythremia and the significance of
these symptoms in view of the fact thst the nervous and psychice
disturbances of the disesase, together with the disturbance of
the special senses are often its first and most striking msni-

(occasionally typical migrain}, vertigo and giddiness, transitow
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the feet, buruing se :engitivenegs to
cold. They very often bear a merked resemblance te the
symptoms of mountain sickness, a fact to which YUsler (4)
early drew sttention. OSome of the paresthesias are curious
abnormelities, as in the'patient descrived by wWeber (1), who
found that everything touched felt wet. Rheumstic pains are
very common and &a®s of & boring chsaracter, and maybe due in
part to the pressure of the swollen hyperplastic bone mar-
row. Cases have been reported in the literature with an in-
creased spinal fluid pressure, and with spinal puncture many
are afforded marked relisf from their distressing headaches
(Hayrop (£21)). The cause of the increased spinal fluid
pressure is asttributed to the overfilling of the cerebral and
spinal blood vessels.

Christian (%26) has drvawn sttention to the interesting
superfiéial parallel between the sensory symptoms of Polyey-~
themia Vera andl Perniclious inemia. ﬁbwever there appesar to
be no reports in the literabture noting any evidences of simi-
lar cord lesions at autopsy in polycythemia. lMany writers
lay stress on the role of polyeythemia in many obscure neuro-
logzical diagnostic problems, because a filure tc kcep them
in mind very often has led bto disgnostic mistekes andin
some instances to cerebral operations, with the idea that
the symptoms were the result of brain tumor. &in examnle of
this is ChristianmSCase 1V, (26) who had hal a decompressive
cperation because of & suspected tumor, which was, however,

menifesting symptoms due to thromboses of cerebrzl arteries,
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The incidence of symptows refersble to the nervous sys-
tem in polycythemis is relatively high., =#gain refering to
Caristian (26), who has laid great stress on the nervous
symptoms of Eyrythremisa, we find thst a vesume of his ten
cases showed mental and nervous symptoms present in all but
two cases, end in most of the cases the nervous disturbances
were the chief cause of the patients! discomfort. The symp-
toms varied in dursetion from a few days to many yvears. The
most frequent symptoms in vreview oI his cases and cothers were
headache and diazyness. Ythers frequently present were dis-
turbances of vision, such &s easily induced fatigue of the
eyes, blurring of visicn, scotomabta often scintillating,
transient blindness, hemianopsia, and diplopia. WVYisturbances
of sensation as previously noted, particularly pavesthesias,
occured. In severel patients motor disturbances, suchbas
paresis and peralysis were seen.

Brockbank (30) in a veview of fifty-seven cases sum-
marized the incidence of the vearious nervous symptoms as
follows:

Feadache, Z%; vertigo, 30; general weakness, 15; easy
fatigability, 13; fullness in the head, paresthesisas, men-
tal irpairment, 11 cases; visual disturbances, peain, nausesa,
and vomiting, 9 cases; nervous irritebility, 8 cases;

motionalism, 5 cases; sleep disturbances, generalized pruri-
tis, tinnitus, 4 cases; diminis-ed hearing, heat intolerance,
stusbling speech, syncope, diminished libido, uncinate fits,

urinary incontenance, senssation of choking, paralysis of

:

Pn

one side of boedy, one case.

The psychic disturbances are very varied and often lead
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Lo a mistaken diagnosls of neurasthenia or of cerebral

arteriosclercsis. Transient loss i memory Lor even the
commonest events of the daily routine occur. Fits ol e-
motional disturbance, somnolence, hesilucinations, mental

depression, and slurring of speech are not uncommon,
Splenomegaly

The early writers placed a great Jdeal of stress on the
enlargement of the spleen. Lowever at the present time, it
is estimnated that splenomagaly is present in shout three-
fourths of the cases and is by no mesns & constsnt feabure of

£

the disease. The size of the spleen, in the reported cases,
where splenomegaly is present, varies greatly in individual
patients, and at different reriods in the same vatient often
irrespective of treatment. Although the si.e is variadble, it
may often be palpable down to the umbilical level and hardened.

When treatment produces a normal blood count or secondary
enemlsa, or even in the absence of treatment, the spleen may
diminish in size as to be nc longer palpable. Comnsiderable
varistion in the amount of enlargement from time to time is

a common c¢linical observation. It is usually suvposed that
the polysythemia antedates the enlavgement of the spleen. 1In
Watson Wemyss' (18) cases, however, marked splenomegaly ap-

.

peared before the volyceythemi and other similsar instances
are reported. Parkes VWeber (1) considsred the chief cause

of the splenic enlargement to e blcod engorgement, and in the
light of Bancroft!'s (£29) recent work, tiis seems tc be a

reasoneble explanation. Tuberculosis of the spleen was early

reported, especially in the French literature, as the primary



cause of Polycyitnemis Ruva, bub Lhis theowry nas bheen aban-
doned. The enlargement ¢f the svnleen in Polycythemis Vera
is usually quite firm and smooth, as mentioned above, and in
this respect feels not unlike that of myeloid leukemisa.

Pgin in the splenic region is very common znd tenderness on

alpation occurs, often more marked =zftey treatment has been

i-cj

instituted. Spontaneous rupture of the enlarged and en-

gorged spleen does not seew to have cecured in the reported

cases.
Gastro-intestinal Symptoms

Sumptoms complained of wreferable to the Gastro-intes-
tinal tract szre variable both in occurance and degree.
Feelings of fullness in the stomeach, thivst, dysrepsia, gas
pains, belching, snd especially constipation, are exceed-
ingly common. FPain, tenderness, ani a feeling of tensiocn in
the left hypochondrium are cownlained of and of course, at-
tributed to the splenic enlavgement. Often this nain extends
up into the left shoulder or down the left side and left leg.
Symptoms referrable to hemorrhage may cccur and be localized

anywhere slong the gastro-intestinal trsget. bknlargement of
the liver is frequently present and is ususally dus also to
engovgement with blood. Brown snd Giffin (£8) reported en-
largement in fifty-seven per cent of their cases a2t the Mayo
clinic. Cifﬁb&bsis of the liver not infreguently occurs as a
terminal event.

Hemorrhage and Thrombesis

#we find that hemorrhage is of relastively common oc-

curance and is one of the princivle causes of deeth. Ekpi-
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stexis, bleeding from the guss, hemsturis, ani hemorrvhage
after slight injuries as paszing a stomach tube, bleeding
from hemorrhoids, hemothoreax and msasssive hemorrhege from the

lungs must be mentioned, as well as vesicle, uterine, and

vaginal bleeding, and bleeding from the howel often vreci-

pitated by diavrhes. Lemorrhaege intc the peritonesl cavity
and into the svleen are rerported and in several instances,
with fatslities. Frequently extreme degrees ol anemia may
thus be produced in a very short time and the change in the
appearance of the patient is of course most striking. Re-
generation of the blood after such an exsangulnating he-
morrhage may be very rapid (HarrOp(21}). Thrombosis like-
wise occurs asnd is often the cause of the nervous and
mental symptoms as pointed out and stressed by “hvistian
(26). Portasl thrombosis and mesenteric thrombosis with

gangrene of the gut is not so rare a finding at necrorpsy.
Urinavy Findings

In cases of Hrythremia the urine shows nothing of any
practical significance. It may be either psale and abundant
or highly coloved and sometimes containing excess urobilin
(Wieber and Watson (14)) as evidenced by spectroscopic
examination. It often contains a little albumin and some-
times hyalin and granular tube-casts. Uccasionglly much
albuminuria has been vecorded, as in Cautley's cease, later
found to be due, at necropsy, te considerable organic

renal diseass.

Hematological Findings

The most important signs of mrythremia are those yielded
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by the exswination of the blood. Lhe —ed cells are increased
in number, generally between seven and eleven millions to
the cubic millimeter and on the average, they are usually
rather increased than decressed in diasmeter as Vaguez (5)
fifst vointed out. The degree of polycythemiz has in some
cases been observed to vary greatly from time to time. In
regard to the white cells the only quite constant finding
or festure is the excessive proportion of the polymorpho-
nuclears (not rarely up to elghty tc eighty-five ver cent
or higher). <+he number of white cells is, however, nearly
always increased, often up to twenty to thirty thousand ver
cubic millimeter. Lhe hemoglobin is practically always in-
creased even up to one hundred seventy to one hundred eighty
per cent, but the color index is most often below one. %he
specific gravity of the whole blood is vrobably always raised,
The viscosity of the blood 1s increased, more or less pro-
portionate to the polycythemia. Lhe coagubilitvy of the
blood is usually increased, although occasionally 1t may be
than
lesspnormal, The resistance to hemolysis of the individual
red cells in Polycythemia Vers is variable. Winot and Buch-
man (13), who have gone intc the hematological study a

5

great deal in respect to findings shove, aisc observed an
increased resistasnce range, sn lncressed hemolysis (frag-
ility), with complete hemolysis at a sodium chloride con-
centration definately below the lower limit. ‘lhese authors
also discuss the response of the cells to serum dilutions,
and they concluded that such behavior indicates sn active

hyperplastic marrow, with cells of many ages, particulsarly

immature cells, in the circulation. Parkes Weuler (1) reports
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normal fregility of the ved cells in Erythrem sz as well as
other authors. The tetal "loocd volume is decidedly above
normal and seems tO be a consequence again of the hyrver-

plastic erythroblastic tissues,
Pathology

The fivst necrorsy as was mentioned befove was done in
1904 by Wistson and heber (14) who zive the following ac-
count of the post mortem findings: "The post mortem
examinetion showed the presence of a certain amount of
pulmonary emphysema, slight old disease of the aortic
valves of the heart and an ulcer of the pyloric region of
the stomach, but these chenges were gqulte insufficient to
account for the enlarged spleen, and for the polyeythemisa,
and the other symptoms observed during the patient's life.
Horeover the liver had not the tyrical 'nutmeg' sppearance
of chronic passive congestion, as it would have had if the
enlargement of the spleen had been due to pulmonary emphy-
sema and cardiac disease. -Yn the othey hand, the examination
of the patient's bones showed that almost all the ordinary
yellow {(normel) marrow of the shafts of tie long bones was
in this patient replaced by red msrrvow from which fat cells
were nearly absent, in other words, the amount of erythrocyte-
forming tissue in this man's body was immensely greater than
in the bodies of ordinary verscns. <+t became therefore
obvious that even il the formstiom of red bloed corpuscles
had not been particularly active in any one part of the
bone marrow, the total production of red cells in the

vatient's body mmust have been greatly sbove the aversage,
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to the grest excess ¢of tune tissues enjaged in manufacturing
them. The enlargement of the spleen seemed to be due
merely to increase of the splenic‘nulp and engorgement with
blood. The organ was certainly not the site of any sctive
erythropoitic or myeloid change. A striking feature in
microscopic secticns c¢f the bhone marrow was the large pro-
portion of non-granulasted mononuclesar cells of tnetlarge
lymphocyte type', probsbly to be regarded as 'non-granulated
myelocytes!' or 'myeloblasts'. 4in the light of later re-
searches there can be no doubt that the bone-marrow in this
case wes the site of excessive leucoblastic as well as ery-
throblastic sectivity.” |
ine evidence of increased erythroblastic acetivity in
the bone marrow has been found in almost every case in
which the bone marrow from the shafts of the long bones was
examined after death, and in one case of evythremia, (re-
corded by G. &. Gibson, 1908 (17) and by Watson-Wemyss in
1911 (1%), before death. G. i. Gibson (17) examined the
bone mar—ow during life and found much the same results re-
corded above. In vegard tc that case he wrote, "Bearing in
view the idea of Parkes Vieber that the disease may have its
origin in an increased activity of the bone marrow, it
seems to be a matter of prectical utility, with a view to
treatment to examine the marrow cof cne of the long bones.,.
The patient, who has always taken the keenest interest in
his progress, welcomed the suggestion, and a small amount
of bone marrowwas obtained from the tibia. 1t showed a
considerable reduction in the myelocytes and normoblasts.

There wes a large number of ordinsary erythrocytes, with a



considersble rvourcortics of sxall cellis, the natuve of

which was difficult to determine. +hey may have been
nucleated red corpuscles or small lymphocytes. Polymoy=-
phonuclear cells were present, and the blood channels were
all widely dilated. These aprearances seem to support the
suggestion of Parkes Weber., ¥hile the patient was under

the influence of the general anesthetic, we thought it might
be of interest to obtain a few drops of arterial and venous
blood to compare with that of the capillaries. A small incision
into the instep allowed a drop or two to be obbtained from the
dorsal artery snd dorsal veln of the foot, and the results

of these are appended to tresze remarks in the form of a table;

Artery Capillary Veig
Ervthrocvtes 11,270,000 13,420,000 10,970,000
White cells 11,800 21,800 34 ,000"

Much of the marrow of the shafts of the long hones
which 1is normally of the yellow fatty kind has been found
on post mortem and ante-mortem examinstion, as above men-
tioned, to have been converted into red sctive (blood forming)
marrow, so that the total amount of érytﬁrocyte producing
merrow in the body must have been enormously increased, al-
though the red marrow normolly present may not have been
altered to any greast extent. ¥Weber (1) draws attention es-
pecially to Watson's case in thich the cutstanding festure
was the large proportion of non-granulated mononuclear cells
of the large lymphacvte tvpe (probably to be regarded as
"non-granulated myelocvtes" or myeloblasts") seen in sections

of the altered marrow, doubtless signifwving excessive leuco-
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blastic activity., In several cases the leucoblastic elements

were in exceszs g of the ervthroblastic elements of the msrrow,

It is not clear why in Erythremia more of the bone marrow
sho-1d consist of lsucoblastic than of erythroblastic ele-
ments. Weber (1) is of the opinion that in the marrow of
these patients (and probably also in healthy individuals)
the red cells are much more rapidly pro uced than are the
white cells by their respective "porents”. Hence, even when
the bone marrow consists chiefly of leucoblasgtic tissue, the
red cells far out-number the white cells in the blood. HNore-
over, the’average life duration of red cells exceeds that of
white Qells ans 1t must be remembered, a2s stressed above,
that the colorless, primitive stages of the erythroblasts
and erythrocytes sre likely to be regarded by observers
among the 1eucoblastic, rather than the erythroblastic, sle~
ments of the bone marrow,

The enlargement of the spleen which is fbund to te
present in most cases seems to be due partly to engorgement
with blood, the organ acting as a kind of elastic reservoir
and partly to the hvyperplasia of the splenic pulp possibly
connected with the increased hemolysls of the red cells, In
this regard Brown and Giffin (22) also feel thot the engorge-
ment in Polycythemla Vera may be associaﬁed with an 1lncreased
amount of blood destruction because of the sccumulative evi-
dence thnat the spleen normally plays sueh a role, The diminu-
tion in the size of the spleén which often occurs after tne
lowering of the ervtarocybte count and hemoglobin dur{ng
treatménﬁ with phenylhvdrazine and radistion seem also to

substantiate this view., The decrease in size following
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therapy, 2s pointed out by Brown and Giffin (23) in a later
publication, may te preceeded by a temporary increase in the
gize during the period of increased blood destruction.
Thrombotic infarcts, past malaria, or tuberculosis may some-
times partly sccount for the splenomegaly and in one or two
cases in which great vascular degenerative changes constituted
a striking feature, t ere may have been a syphlilitic element
present (Weber (1)).

Increased uric scid in the blood as discussed by Isaacs
(31) in absence of renal involvement, msy have its origin in
the liberated nuclear material formed in the increased pro-
duetion of red cells, from the extrusion or dissolution of
the nuclear material of the normoblasts at their place of
origin., The presence of the normoblasts in the circulation
notonly suggests that there is an sbnormsl stimulus to the
formestion and circulation of the red cells, but also is sug-
gestive of an endogenous source of uric acid as in health,
The spparent incresse in the coagulation time which msy some~
times occur, as pointed out by Isaacs (31), 1s evidently due
to the relstive diminution of the febrin element and the in-
crease in |the corpuscular element in a given unit of blood
clot, Occasionally the blood plstelet count is inereased and

consequently may also be a factor in this manner.,
Diagnosis of Erythremia

Erythremia is often times most difficult to recognige

and diagnose, especially in the early stage of the disesse,

because of the ~bsence of any marked symptom, and even in the

later stages of the disease process the dlagnosis may be over-
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looked or confused as hss already been mentioned beforehand.
However, the plethoric or cyanotic appesrance of the patient,
the presence of splenomegaly of uncertain origin, eryvthrome~
lalgis-like symptoms, or other circumstances may lead tec an
examination of the blood. The most important feature of the
disesse in making s diagnosis being the recognition of a
condition of persistant absolute polyeythemia and the sbsence
of any obvious cause for sny considerable "erythrocytosis”
(secondary polvcythemla)., The obvious presence of gplenic
enlargement facliliitates the diagnosis, Splenomegaly, as
pointed out by Wever (1), due to causes other than Erythremia,
such as passed malaria, syprhilis, or chronic obstruction in
the splenic or portsl veins, if it occurs in as-ociation with
some form of secondsry polycvthemie, may doubtless give rise

to grest difficulties in diliagnosis,
Prognosis and Course

The prognosis of Ervythremis, is dependent on a great
number of factors ss, genersl condition of the patient, such
as the presence of degeneratlve pathological processes, the
age of the patient, and the stage of the disease. Some cases
seem to be almost non-progressive or seem to improve, st all
events for a time, with or without special treatment. Some
patients nave died in a sndden exacerbation of cyanosis as
reported by Herringham (32) and Weber and Wat-on (14).

Others have died from complications due to vasculesr disease
of the brain (Cabot (9)) or from tubercnlosis and intercurrent
causes, With t.e advent of the present day trestment, the

-

prognosis seems to e considerably better than 1t was in the



AT,

.25,
past, but in any event, the fatal outcome is inevitable.
Tre=‘ment of Erythremia

Osler (4) in his original srticle recommended for the
treatment of Erythremia, venesection, oxygen inhalation, and
X-ray to the spleen. McLester (33) was the first to use hen-
zol in this country and mnake a clinical record of the same,
However, 1t was suggested for this use. to him by Selling, who
studied its influence in the anemia of certain factory girls
whose occupation led to the inhalation of benzol gas,., His
subsequent experimental work on asnimals showed that benzol
cavsed, first of sll, =2 marked reduvction in the white blood
celle, and later a diminﬁtion in the red blood cells, Exa=-
mination of the tisswes of animsls thus poisoned indicated
a selective action on the bone marrow., McLester's (33)
cage trested with bhenzol responded with a marked reduction

of red cells snd ameliorstion of svmptoms. McLester (33)

93]

also cites cases reported in foreign literature, mainly
German, in which the results with the use of benzol gave
gratifying results. Arsenicals, splenectomy, venesection,
and saline infusions, élso preparations of spleen were tried
and used mainly in Germany with much.less/br no results,

Of the drugs tried in treating this disease, phenyl-
hydrazine hydrochloride has by all mesns received the most
extensive use, especially so in recent vears, and it appesrs
to be the drug of choice in our modern day treatment. Citing
Giffin and Conner (35), who make a brief historical resume
of its use, we find that it was first employed experimentally

in animals by Hoppe-Seyler in 1885; later Morawitz and Pratt
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in 1908 used it for the purpose of pro Meing anemis in ani-
mals, and Eppinger and Klcss, in 1918, were the first to apply
it’olinically in cés&s of Polycythemia Vera., Trevor Owen

(36 and 37) was the first to maske clinical records of its use
in thie country, and subsequently other investigators have
reported their results of the administration of this drug.

The reports appearing in the literature since Trevor Owen's
first paper concerning the treétment of Erythremia with
phenylhydrazine, hove in the main been very favorable., Good
results are reported especially by Owen (37), Brown and

Giffin (39), Allen and Giffin (2), Hurwitz Levitin (43),
Stealy (38), Cabot (40), and others, who have had considerable
experience and l=ading the field as far as treatment is con-
cerned in this country.

Littention to pogsible serious unfavorable effect of
phenvlhydrazine has been stressed in many instances. In the
early cases, before the dose and covrse of administration were
definitely establidhed, an unnecesszarily severe anemis was
produced and occurrénce of thrombosis was noted. The anemia,
however, disappeared rapidly, and the patients ss » rule were
in much better general condition, with marked symptomstic im-
provement following sn initial course of phenylhydrazine
hydrochloride. TUntoward effects of trestment by phenylhy-
drazine hydrochloride in Erythremia are stressed by Giffin
and Conner (35) and by Bryan McNamara (41) and Sansum (42).

In Bryan's (41) cese, which was a woman sixty-five vears of
age, with advanced arteriosclerosis, loss of weight, and en-
largement of the liver and spleen, a total dosage of 2.9

grams of phenylhydrazine hydrochloride was followed by rapid
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reduction of erythrocttes from 6,550,000 to 2,540,000, The
patient became comatose =n” died sixteen davs following the
beginning of trentment, Giffin and Connor (35) in 1929 re-
ported two cases demonstrating the disastrous effect thet may
result following administration of phenylhydrazine. In their
first case, which is similar to that reported by Bryan, again.

stresses the fact that smell doses may cause an extreme de-

DJ
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gree of hemolysis in a debilitated patlent with advanced
degenerative changes. The patient sixtg+eight years of age
was admitted to the hosoital in verv poor health. The patient
was given one gram of phenylhydrazine twice dailly over a |
period of eight desys. On the fifth day the red blood cells
numbered 4,440,000, and on the eighth day they had fallen
rapidly to 2,370,000, Desth occurred on the ninth day fol-
lowing the beginning of treatment. In their second case, one
is led to infer that exacerbation of pre-existing thromboses
of recent origin, in a case of Erythremia, may be initiated
by a very small dose of this drug. McNemara and Sansum (42)
again in their case stressed the point that a very marked
decrease of red cells may occur with very small doses of the
drug which demonstrated the great importance of using good
judgement and great care in treating patients with this drug
and also the necessity of keeping careful wateh over the
patient during the administration of the drng. McNamara also
demonstrated in their case the cummulative action of the drug
and how the red blood cell count continues to fsll even after
cessation of administration.

Brown and Giffin (39) in an early series of seven cases

demonstrated:



.28,

1. & hemolytic effect of the drug;

2. Stimulstion to the production of leuvkocwvtes, in which
it differs from benzol, the latter decreasing the
white blood cells before that of the red, and conse-
quently one of the bad features of the use of benzol
in treatment.of Polycythemia Vers;

3. It showed marked reduction in the volume of the tlood,
prqportionate to the decrease of erythrocytes;

4, Elevation of the Dblood urea,

The elevstion of the blood urea followed the changes in
the blood and although renal injury due to the drug could not
be excluvded, 1t evidently was dvre to destruction of red cells
rather than renal retention. In three of the seven cases
peripher~l thrombosis occurred during excessive destrmction
of blood and following trestment, the clinical improvement
was satisfsctory in all but one case, which was complicated
by marked arteriosclerosis and hypertension., The dosage given
in this series of cases was one-tenth gram three times daily
to total dosage of from 3.4 to 7.6 grams which is considerably
higher then the dosage used at tne present time,

Experimental work has failed to demonstrate definite
serious toxicity. It has been suspected that iniury to the
liver and kidneys might resuvult either from fthe drug itself
of from excessive hemolysis, but clear cut proof of thishsas
not been obtesined from dosages sufficient to decresse markedly
the red blood cell count. Hurwitz (43) howéver, stresses
the fact that large doses of phenvylhydrazine is s powerful
protoplasmic poison, causing extensive fatty degeneration of

the liver and :as a marked reducing effect on thhe hemoglobin,
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forming with it 2 green compound known a= hemoverdin. Large
doses such ss wowld cause marked hevatic damsge, are not re-
guired in succeésful trestment of this desease. Allen and
Giffin (2) in 1928 gave phenvlhydrazine to dogs on 146 days
over g period of eight months, with a total dosage comparsble
to that of four to six years of treatment of Polycythemia Vera
in man, and the dogs were well at the end of the experiments.
Finsl gbwvdies of renal nand hepatic function made one month
after the drug had been dilscontinued gave readings within
normal limit=., Thrombosis did not occur in the dogs under
obgervation, and the data indicsted that renal function was
at least adequate after prolonged treatment, although it did
not prove that the function of the kidneys was not somewhat
impaired by the drug.

As Hurwitz (43) points out, patients appear to show
marked differences in their respOnS@ to phenylhydrazine. A
dose of vhenylhydrazine which in onélpatient will produce
marked destruction of red blood cells, will in another ﬁatient
produce little effect, This fect 1s demonstrated by citing
two of Owen's (36 and 37) cases, one reguired 2.6 grams to
reduce the bloed count to normsl, whereas the other patient
required :alnost twice the dose (4.3 grams). The total amount
of phenyvlhydrazine required in the initial course ac studied
by Brown and Giffin (39) varied from 3.4 grams to 7.6 grams.
In 2 case belonging to Hurwitz (43), nine-tenths grsm of the
drug produced o marked destruction of red blood cells and a
hemolvtic crisis, a dose much below that given above, Con-
seguently it is guite obvious that no hard-and-fast rule as

t0 dosage can be given.,



[

.SO.

There has been a great deal of discussion in the liter-
ature concerning the toxic effect of pvhenylhydrazine hydro-
chlorife on the liver and the kidneys. Stealy (38) reports
a case of Polycythemia Vera in which treatment with phenyl-
hydrazine had been given for three years, during this time
there was no clinical or laboratory eyidence of deranged |
hepatic or renal function. In review of Giffin and Allen's
(2) article it seems to be ¢ meclusive that the relatively
smell dosage necessary for the control of this disease is

not harmful tc renal or hepatic funetion in the absence of

advanced viscersl or vascular disesss,

In the grest majority of instances the tresitment of
Erythremia with phenylhvdrazine hydrochloride has given most
gratifying and encouvraging results., In a high percentsage of
patients the blood count will easily be brought down to nor-
mal with complete remission of » good meny of the symptoms,

Giffin and Allen (44), who have made a study of more
cases than any other men in this country, have found from
their experience that patients aged less than sixty vears

)
with Polycythemia Vera, and who are not in the advanced
stage of the diseése, can safely be given an initial course
of phenvlhydrazine in one-tenth gram doses two or three timesg
daily until a total dosage of three fto four grams of the drug
has been administered, or if less than this GOsé is required,
until definite clinical evidence of active hemolysis presents
itself, The drug in such dosage is curulative in its action,
and hemolysis almosgt always corntinues for = week or ten days
following its withdrawal. During this initial treatment: the

patients should be treated as= though they were ambulatory,
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under hospital observation 1f possible, snd every effort
shonld be made to keep the circulation free and sctive. On
the other hand, phenylhydrazine should be given cautiously,
if at 211, in cases with advasnced arteriosclerosis and vis-
ceral lesions, in cases in which the patient ie bed-ridden,
in cases in which the history is suggestive of extensive
pre-existing thrombosgisg, and in cases in which patients are
aged more than sixtﬁvyears. In certain such cases rapid
hemolysis and fatal ou come hsve occurred with small dosage.

In some of the easrlier cases the trestiment was omitted
completely after the initial coursge and resumed only when the
polycythemic state became marked and symptoms agein became
aggravated, This type of treatment had distinet disadvanteges,
especially because of the fact that the daily edministration
of phehylhydrazine requires close observation by the physician,
and the mm tient must look forward to recurring periods of dis-
ability., It was recognized and stressed by Giffen and Allen
(44) that an ideal method of tre-tment would be one which
would maintain the patient in a more nearly normsl condition
so far as symptoms; erythrocyte count, and blood volume
were concerned. Consequently by the method of trial and error,
they finelly found that the administration of from one to
three one-tenth gram doses of phenylhydrazine oneiday of each
week, the dosage being varied chiefly according to the symp-
toms, wes ugually fo lowed by very satisfactory results.’

Thev also discovered that long-continued administrstion of
the drug in this manner was followed in come cases by ap-
parent complete inactivity of the disease, so far as the

polycvthemic state 1s concerned, with mainbtainsnce of normal
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blood count an’d blood volume for many months without the drug.

In a survey of forty-one cages in the experience of

Giffin and Conner (35) since 1924, twenty-five patients have

maintsined a very satisfactory condition., As a result of

their experience with phenylhydrazine therapy, they found it

wige to declare the following prindiples of treatment;

1.

Patients with advanced Polycythemia Vera of a grade
nece ssitating confinement to bed should not receive
phenylhydrazine,

Extreme cauvtion ghould be obsgserved in administering
‘phenylhydrazine to pstients more then sixty vears of

age, to patier*s who have marked arterio-sclerosis,

- and to patients who manifest evidence of advanced

visceral injury. It is wise to give a very small
dose to such patienté, possibly only one-tenth or
two-tenths grams and to observe the effect over suc-
ceeding dasys. This, however, should not be done if
the patients sre bed-ridden.

Patlents who have probably had thrombosis should be
treated cautiously,

Every effort should be made to keep the slready slug-
gish circulation as free as possible. Trestment is
best carried out with the patient ambulatory. If g
petient is under observation in & hospital, he should
be kept on his feet as much asg possible, Massage and
exercise indeed have been proved to be szatisfactory
measures,

Excessive dosage in the initial course of treatment

is not necessary; =2 total initial dosage of from
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1.2 grams to 2.5 grams seems 0 be sufiicient. The subseguent
dosage can be determined by the w tient himself in view of his
symptoms, and patients with less sdvanced disease have done
exceedingly well on from one-tenth to three-tenths grams of
the drug esach week. kxperience may indicate that the dailly
administration of the drug over a periocd of a week o ten days
is not necessary, and thst a small dose each week will be
safer and will be sufficient tc contrel the symptoms and to

maintain the efficiency of the individual.
X~-ray Therapy

Roentgen thersapy in brythremia dates back to the time the
disease itself was described and reported. <Lhe therapy at tha
time was irradistion of the spleen. It was used most routinely
by the earlier writers with little or practically no results,
and has today been practically discarded. Uuido Milani (45)
summarizes the roentgen therapy to the spleen in Erythremia
by saying that it has proven to be a complete failure. <Lloday,
however, roentgen therapy of the long bones has been gaining
considerable importance in the treatment of brythremia and 1s
considered by some the treatment of cholce. However, it does
not receive nearly the considersation in the literature as
compared to phenylhydrazine nor has it been used in nearly as
many instances.

Milani (45) reports two cases treated by x-radiation with
excellent and lasting results. In the first case the patient
was trested with five iyradiations, aprlied to the sternum

divided into three sectiocons and on the vertebral column di-
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vided into five sections. The blood count in this case was
reduced from 12,000,000 to 8,000,000, and the patient, at firs
unable to work, was later sble to resume her usual duties. In
the second case irradiation therapy was abplied to the bones
of the upper and lower limbs. st the beginning of the course
of the treatment the red blood cell count was 11,200,000, and
this in the course of thirty-eight irradiations was reduced

to 4,200,000 cells.

In commenting onkthese two cases plus those gquoted to
date meinly in the foreign literature, Milani concludes that,
"Roentgen therapy represents the most efficacious and the
most certain means for the cure of Vaquez's disease, and, when
it is well arrlied and regulated and accurately sunervised,
gives brilliant and lasting results, arresting the fetal
evolution of the disease",.

Pack snd Craver (2) feel that the rationale of radisation
therapy for this disease is based on the charszcter of the patho-
logy. <‘he principal mechsnism in the maintenance of the blood
picture seems to be & chronic over-production of red blood
cells rather than a delayed destructicn or prolonged life of
these cells. Insomuch as the red blood cells are probably
destroyed as rapidly as in a normal individual, the continued
high erythrocyte count is due to an aebnormal and increased
activity of the blood-forming organs. <The mode of the normal
physiologic regulation of the ﬁumber of blecod cells per unit
volume of blcocod is even less well inown than the mechanisms of
the normal regulation of body temperature at a constancy of
98.6 F. YWhen thils balance beitween production and destructiocn

of erythrocytes is disturbed in polycythemia it is assumed
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that the normal rate of destruction is insufficient to

o= counteract the increased rate of prroduction of these cells.
The stimulus ov cause of this condition is unknown, but the
chief seat of action is in the bone marrow, where there is
definite anatomic evidence of increased erythroblastic acti-
vity. &4lthough it remains impossible to irradicate the cause
of this disease, the logical procedure in treatment would be
an attempt to inhibit this excessive srythropoiesis. Pack
gnd Craver (3) continue to point out the clinical analogy of
erythremia to leukemia: “Their relationship is apparent be-
cause they occur during the same age periods; they pursue
the same chronlc progressive and fatel evolution and certain
trensitional forms of the disease exist. Uonsequently, since

experience indicetes that irradiation is the most satisfactory

treatment treating myelogenous leukemisa, therefore 1t seems

reasonable to apoly the same theropeutic measure in cases of
Polycythemia Vera.

In the opinion of Pack and Craver (3) radium and roentgen
rays are superior to chemical sgents such as benzol and phenyl-
hydrazine. The results, although temporary, are of a longer
duration than occur with benzcl or phenylhydrazine. If the
locus of this disease is primavily ia the bone marrow as indiF
cated by the hypercvlasia of this tissue, then it is logical to
suppose that the proper treatment must be directed to the bone
marTow.

The amount of ir-adiation given in cases of Erythremia is

. ,
variable and depends on the severity of the disease. These

men continue to say: "Radiation therapy improves the general

health and prolongs 1life, but is incapable of preventing the
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ultimate fatal euteewe terminstion of the discase. The intensity,

doseage, end interval between treatments should be carefully cm -

trolled in order to avoid the possible danger of radiation
osteitis"™., Connery (46) veports a case history demonstrating
the béneficial effect of vhenylhydrazine hydrochloride and
deep X-vray vradiation, also the cumulstive action of the drug,
the low level to which the red cells had to be reduced before
symptomatic reliefl was obtained and the apparent lsck of renal
and hepaticfunctional damage following drug theravy.

The petient first of all was observed for 2 period of two
weeks after which time phenylhydrazine hydrochloride was ad-
ministered in three-tenth gram doses, given every other day
until ten doses had been administered. Yuring the reriod of
administration of the first seven doses, there occurred no
significant change in the red blood cell count and hemoglobin.

Following the eighth and ninth doses, there occurred a shsrp

drop in the count from 7,500,000 to 4,000,000 in
six days. Treatment was discontinued after the f
mark was reached. With the red cell count at fou
where it remsined for one week, the patient was n

of his symptoms, and conseguently trestment wss a

a period of
our million
v million,

ot relieved

gain resumed

with a decrease in the red blood cell count to three million,

which continued to decrease following withdrawal

of the drug

until the low level of 1.9 million was reached and the patient

became symptom-free. This marked reduction from

took place following a single does of the drug.

The patient wes kept under close observation

four million

following

discharge from the hosvital and remained symptom-free for ten

months in spite of a constant slow rise of the red cell count
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wi t}.’l f*ith

A

and hemoglchbin values. After the ten-month reric

o

4

return of the symptoms, the patient was subjected tc deep
X-vay radistion to his long bones. uJeep (high voltage)
X=-1ay were used with copper and aluminum filters. At each
visit 25% of the erythrema dose was given over the part being
radiated. Four radiations, i.e. a full erythema dcse consti-
tuted & course of treatment for s particular region. 4at first
the treatments were given at weekly intervals, later tri-weekly.
The vred cell count was reduced to 4,700,000 with a corrvespondin g
reduction in hemoglobin and the patient remained symptom-free.
In conclusion of 'this case Connery feels that where the
patient can be seen at régular and short intervals and frequent
red cell and hemoglobln determinations made, phenylhydrazine
hydrochloride may be given preference, and its sction is much
quicker. Utherwise deep X-vay therapy over the long bones woul d
seem to be the treatment of choice, but the resvonse is much
less rapid in the latter. However, the red cell count and hemo-
globin values will remain at their normal levels for a longer

period of time.

I3
B3
b3

In making a brief recapitulation of the subject matter at
hand, it seems essential to bear in minl and to mention a few
of the more important feastures of this disease rrocess. First
of all regarding the incidence, we find that with the advent
of our present day knowledge of nathology and diagnosis,
Erythremia occurs not infrequently eand is not nearly as rare
e condition as was thought by the men who first described

the disease. The etiology of sryrythremia is still unknown
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and, consequently as a result of this fact, many theories
have been expounded in meking an endeavor to explain the
cause of the characteristic features that this pathological
condition presents. Uf these theories, however, it seems
logical to accept that one which regards the pathological
processes to be primarily within the bone marrow ani due to
hyperplasia of the same, ani that this hyperplasia is neo-
plastic in nature or due to some endogenous stimulus (that
is within the body), probzbly hormonal in origin.

The essentisl points to bear in mind in making a disg-
nosis, aside from the physical findings, is an examinstion of
the blood iemonstrating an absolute polycythemia., Unly on
examination of the blood can é~positive diagnosis be made,
and then only with the exclusion of all rossibilities of a
secondary polycythemisa.

Although a final fatsl outcome is inevitable the disease
responds markedly to treatment with & resulting marked al-
leviation of the distressing sympbtoms which may be present.
However before instituting therary seversl precautions must
be taken and an estimation made of the general physicsal
condition of the pavient. This is extreme;y essential be-
cause of the hazardous and fatal results which may occur if
these precautions are not taken.

There sre two procedures of choice in selecting the
treatment for the patient. The [ivrst, and the o:e which has
had extensive use in the past few vears is the use of phenyl-
hydrazine hydrochloride. This however 1s to be used in care-

fully cases, i.e. those patients under sixty years of age,

who zre ambulatory, and who show no marked vascular degenerative
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changes. In these patients administration of the drug should

be made under close hospitel obsewvabtiocn with the yetient
ambulatory at the tice of treatment. Alsc freguent determinations
should be made of the red blcod cell count and hemoglobin.
Patients who show degenerative vascular changes and patients

who are bed-ridden are to be treated most cautiousiy with

this drug if trested &t gll. After the initial course of tresat-
ment in which the blood has been brought down to normal limxits,
the red blood celi count cean be kept aown with the administration
of & small dose of this drug each weel.

Ihne second procedure of choice is the use of x-ray rad-

c—t.
ing
@

iation to long bones of the body. This likewise brings

about z reduction in the number of red blood cells in the ciy-
culaticn, but the response to trestment is much slower than

3

with the use of phenvlhydrazine hydrochloride, however the

o
173}
L

vesults sre by Tar much mere lasting. The g of x-ray read-

ol
R
ct
x|
o
[
=y
.y
®

ijetion must be handled by & competent vadiologis

L

treatment 1oes not necessitste hospitalization, nor the close
cbservation &3 in the use of ghenylhydrazine. <the use of bvoth
procedures, that is a combination of vnhenylhydrazine hydro-
chloride and deep x-ray radiation, has been tried with grati-

bying results.
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