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INTRODUCTION

IN THE study of leuherma cubs the dermotologist shares an
imterest with the mternist, the hematologist, the radiologist
and the pathologist In the area of diagnosis, however, the
role of the dermatclogust 15 pre ermnent In many of the pa-
tents afflicted with leukerma the cutaneous lesions are the
wimndows through which we may discern the underlyng dis-
ease and the correct evaluation of these Jesions will often
lead to an early diagnosis

t 15 altogether fitung therefore, that a d 1 has
assumed the laborious undertakung ot collectng 1n one mono-
graph the dous amount of knowledge that has been

recorded about the vanous aspects of this temnfying group of
diseases Dr Bluefarb is emmently qualified for this monu-
mental task His wark with a vast number of patients at Belle-
vue Hospital and Cook County Hospital has enabled bim to
make many contnbutions of hus own to the literature on leu-
kemia In addition the length and breadth of s etperience
mn this field have given Tum the mature judgment needed to
revten and to esaluate nearly ane thousand articles on leuke-

ma and fo evtract from each the matenal pertment to this
monograph

In these days of gly defined dey hzat

aof the teaching and practice of medicine 1t 15 heartening to

Zec so important a contribution to a subject bemng made not
V-~ v -

by an
the t.

by m e e une aaning are encouraged to make fher s et
et
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In producmg thns bcautlfull} orgamzed monograph, Dr
Blucfarb hias placed m Ius debt all who are concerned with
the medical practice, terching or mvestigntion of leuhemin
For all of us mn this ficld he has made the task much easier
for assessing the past and sunveying the present For the m
vestigator he has m addition illummated brghtly the road
aliend

“Bluefarb on Leuhermia Cutis bids well to become an im
portant milestone on the rond to progress It 1s hoped that the
author will continue his work on this series of monographs
so as to provide us 1 time with an authontative source of
mformation for all the cutineous mamfestations of the diseases
of the reticuloendothelial system

Marcus R Caro, M D
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Txus voLuwmE, Levkevia Cums, 15 the thud i a senes
o ~and s on the cutaneous mamfestations of reticulo-
o s ame o

this

es-

3 anathy spleno-
d bleod
s rather
mmhive
clements winch are capable of transiiuwucs » Jympho
ovie monocyhe, or granulocybie tissue are present m the
shin The ability of such cutaneous diseases as leukerma cu-
ts a reticuloendothehal system dusease, to mumc other der-
matoses 15 an intercsting facet of this study It may, m this
1espect be compared to syphibs, which also imvolves the retie-
uloendothehial system 1 its abiity to sumulate many other
cutaneous entities Thus factor was aptly described by Nanta
“La morphologie des lesions cutanees est wndifferente a la
variete des affections hematolagique en cause” Defimite spe-
cific impressions are apparent m a study of leukemia cutis
Chrame lymphocytic leukerma appears to oceur frequently in
men and women dunng the climactenie The occurrence of
acute Jeuhemn 1m adults has been reported frequently of late,
whereas this type of leukemia was formerly found to occur
much more freqnently 1o the first tuo decades of Me Thus
sudden merease 1 the acute form of leuhemta in adults leads
to speculation as to whether the “sulfa drugs or other so-
called “wonder” drugs, admmustered for mmnor, trvial mfec-
tions may be causative factors There may also be potential
solutions to this problem dctexmmmg the reason why ane-

meonn of diseases In these cused e w ey

X
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m2, purpurd, or other hemorrhagic tendencies and allergres,
such as drug reactions, urticana or asthma, frequently pre-
cede the development of leukerma Other factors which war-
rant nvestigition 1 leuhemia cutis include whether the
development of cutaneous leuhermic tumors 1s due to the
awakening actity of hematoporetic sites 1n the dermis or to
a possible infiltration from blood vessels nto the shin It
should also be determmed why cutaneous lenhemic tumors
occur more frequently in the so called “alevhermc” phase of
Jeukemuia Why are speefic cutaneous lesions more frequent
m lymphocytic leuhemia than m granulocyhc leuhemin (an
meidence of 10 to one) and why 1s the face rarely imolved
m granulocytic leuhemia, while i lymphocytic leukemia
volvement of the ear lobes, nose and eyebrows often produces
disfligurement simulating the leonine facies present 1n leprosy?
The question of pruritus 1s also unanswered This 1s a prom
nent symptom when so called tovc lesions, such as prurigo
Iike papules, are present but seldom occurs with specific
lesions such as nodules or tumors

‘These observations are stated w this monograph with the
hope that mvestigation, parbcularly through the study of the
reticuloendothehal system of the skin, will be stimulated
Thus the collection of such observations seems to us to war-

rant the publicition of a monograph on leukemna of the shin
~+ 2 «Tanaer possible, to

. ¢ ¢ for Classi

ficxion of the Nomenclature 01 Ceus wnw L 1ses of the
Blood and Blood Forming Organs In some mstances, how
ever, certun “pet termunology appeared to have been used
by mdividual mvestigators or research groups These designa
tions not hsted m the Commuttee report, we did not attempt
to cludy but have left ther specific mierpretation to the
reader While reviewing a faxly \olummous hterature for ths
series of monographs we were often dismiyed by the mcon

sistency of the descriptive designitions Many reports which
were possibly of sigmficance were discarded because any
iterpretation of them would hne been mere assumption Jt
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it not surpnsing that such great confusion exists regarding
these Jeukemuc states

One minar phase of this confusion concerns the descriptions
of the cutancous mamfestations The majonty of dermatolo
gists appear to be extremely 1magmative and their choce of
plrases to describe the size and color of these lesions 1s un
Tunited Our dermatologsc Iiterature 15 to say the least ex
tremely colorful although not very sentific m this respect

The most comprehensive review of these descnptive desig
nations used 1n dermatology was presented by Bemard Appel
\MD (Decadent descriptions in dermatology Arch Dermat
& Syph 62370 (Sept) 1930) Among the many amusing ~
and confusing — descriptions which he aited was that of the
frequently used “hemp seed” size He stated It was not posst
ble to obtan hemp seed because 1t 15 from a narcotic plant
(cannabis mamnana) apd cannot be legally possessed with
ont a spectal federal hicense A lesion desenbed to be the size
af a hemp seed must therefore reman somewhat of u my stery
unless recourse 15 had to an encyclopedia” Appel suggested
that the size of a lesion be designated by umts of measure
such as millimeter or centimeter

We have consulted and quoted freely from all the publica
tions on this subject which are included 1n the bibliographi
We wish o acknowledge our indebtedness to these contribu
tors and to thew publishers We are mdebted to Irving Fried
man MD  Assoeate Director Hematology Diviston Hek
toen Tnstitute  Caok County Hospital together with Stanley
Lethold M D for contubuting the excellent chapter on the
hematologists approich to lenkerma  Our sincere thanks 1s
also due to Marcus R Caro MD for rexding this mannseript
and wntmg the Introduction to this volume We are most
grateful to Arthur Curtis MDD Herbest Rattner M D and
Steven O Schwartz MD for their kindness 1n reading these
martusenipts and for their very valuable suggestions We wish
to thank Maunice § Costello M D and William h Ford \{D
for permutting the use of their Mlustrations We are also much
andebted to Miss Sophue Price of the Medical Library Staff
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Northwestern Unwersity Medical School, for venfymg the
bibliography and to Miss Madge Walsh, Chief Medical Pho
tographer, Northwestern Umwversity Medical School, for pre-
paring the photomicrographs We also wish to extend our
sincere gratitude to the members of the staff of Charles C
Thomas, Pubhsher, for therr constant assistance and coopera-
tion  Were it not for therr effciency, 1t would not bave been
possible to present a seres of this type withun such a com
paratvely short penod of tme  Finally, I wish to express my
sincerc thanks to my wife, Grace Parsons Bluefarb, for her
constant encouragement, as well as for her practical assistance
with the numerous detatls of ediing typmg and proof read
g during the past 15 ycars
SMB
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INTRODUCTION

mem 15 2 disease m whuch there 15 a proliferation of
ymmature tssve cells rather than of white blood cells These
mmature cells are apparently derived from the reticuloendo
thelial system The blood picture my or may not reflect what
15 occurnag 1n the bissues, hence, the paradovical dengnation
of some cases as “aleuk 7 Teuk The hstologie findings
m vanous organs of the bady are similar, regardless of wheth
er the peripheral blood reflects a leukemc or an "aleukemic”
picture

Leukemia 15 usually classified according to exther the dura
tion of the process or to the type of cell which predominates
w the penipheral blood or bone marrow In the acute forms,
the cells are often 50 wumature that it 1s impossible to 1dentfy
therr ongin whether from granulacytic lymphocytic or mono
cytic cells The most immature type of cell 1s the so called
stem or blast cell Such cases of acute leukemin are desig-
nated as “stem cell or “blast cell” leukema

The modence of leukemia 15 reported to have increased
from ome per 100000 population 1n 1900 to 43 at the present
tume It has been estimated that there are 15000 to 20000
cases of leukerma m this country at all times, with about
5000 new cases and 10000 deaths from leukemia cach year
(see table)

The following table hists the number of deaths and the
mortahty rates in the United States for the years 1932 1953
and 1954 (693)
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transmssion of the spontaneous disease, follows defimte gene-
tic laws This recewves additonal support from two climeal
sources One 1s that the occurrence of two or more cases
one family cannot be explamed on the basis of chance alone,
according to Sturgs (662b), and the other 15 the demonstra-
tion by Videbaek (698a) that the inadence of the condition
1 blood relatves of patients having leukemra 15 17 times as
great as 1n comparable control groups The disease has also
been considered to be congemtal i ongin F Miller (450a)
reviewed the literature and described a case of congental
leukemta 1n a boy This infant, the thud chid of healthy
parents, died 20 minutes after bith from a bilateral tentorial
fissure with intracramal hemorrhage There was evidence of
tumorous (leukemic) cuttneous anfiltration and the diagnosts
was congemtal leuk In the I Muler found 13
defimitely proved cases of congemtal leuk nme probabl
cases of congenttal leukema, 21 cases m which leuherma was
present at a very early age but mtrauterine onigin could not
be ascertamed and 10 cases m which the diagnosis appeared
to be 1n some doubt although they were reported as “con
gemital” leukerma Based on thes study, Miller concluded that
granulocytic leukerma (usually postnatally acute wath con-
siderable numbers of myeloblasts and “paramyeloblasts” ap-
peared to be the pred g type 1 cong, I or very
“early occurrng  leukemias and 1t occurred more frequently
0 boys and men than m guls and women

There are ob ly many factors d 1n the statisti-
cal increase 1 the freq of leuk 3 lly of the
acute type Poor diet and possibly the prolong;d ngestron of
adulterated or contammated foods may play a part m some
cases according to Leonard and Wilkinson (380b) It hns
long been d that the mad of | n radio
logists and dermatologists 15 significantly hugher thag the oc
currence of this disease 1n physictans who are not repeated]
exposed to roentgen rays A recent report by March (4‘.‘.5);
dealt with this subject He showed, in a study covenng a 20
yeur period that this disease occurs nme times more often :n
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Sweii REVISION oF THE INTERNATIONAL Liste
Year 1952 1953 1954

Total Mortality Total Mortalty Total \fortahty
Dcaths  Rete  Deaths  Rate Deaths  Rate

All Causes 1,496,838 9610 1,517,541 9585 1,481,091 9189
Neoplasms
Neoplsms of
Lymphatic and
Hemtopoietic
Tissues
Leuhem:a and
“Aleukemia” 9,841 63 9,918 63 10,440 65
Lymphocytic
Leukemra 4,073 26 4,033 25 4,180 26
Granulocytic
Leukermia 3,021 19 3,003 19 3,324 21
Monocytic
Leukemia 648 04 644 04 723 04
Acute Leukemnia,
Type Not
Specified 884 06 977 08 987 06
Other and
Unspecified
Leukerma 1215 08 1,259 08 1,229 08
In 1954 the total death rate of 9189 deaths per 100,000
population was the lowest ever recorded for the United States
However, there was an ncrease 1 the number of deaths from

leukherma 1n that vear

Etiology

The etiology of leuherna 15 still an unsolved problem which
has stmulated much study and speculation Leulemia re-
sembles malignant neoplasms 1n many ways and 1t has come
to be rcgarded by most mvestigators as essentally a neo
plastic process Recent work, on the other hand, has em
phasized the possibility that a living (viral) agent may be
concerncd These views, mdeed, are not ureconcilable nor

1ly exclusve

m[I‘:;ulfasy been demonstrated 1n ammals, especially 1n rats and
mice, that the susceptibility to experimental Jeukemia, and the
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onset of the disease and there bad been an acute cutancous
reaction on at least one occasion He presented diffuse eu-
taneus atrophy and radiodermatiis of the entire neck and
alopecia of the entire scalp Several heratoses and small enta-
heous caremomas had appeared which had been treated with
electrosurgery or by exaision Durng the following years he
contynmed to recewve treatment for the psorasis and several
more cutaneous carcinomas appeared which were also re-
moved He finally manifested unversal redness and thickenmg
of the skin which 1mproved slowly following treatment How-
ever, approuimately one year later he ched from acute gron-
ulocytic leukerma The occurrence of acute granulocytic Teu-
kemia following prolonged 10dine-131 therapy for metastatic
caremoma of the thyrexd gland was reported by Sexdhn et al
(620) They described two patients with acute leukemia n a
series of 16 patients who had metatashie carcinoma of the
thyrod gland Al had been treated with prolonged wradia-
tion, solely from an mternally admunistered radioisotope
Pochin et al (760) reported a patient 1 whom acute len-
Lemus aceurred 18 to 24 months after the admumstration of

a total dose of 71 me radioactwe 10dme (1) for hypes
tvroidism  After calcul the rad

T
doses provided to
varjous sites of the body, they concluded that the develop-
ment of leukemia was probably only comadental However,
the followng year, Werner and Quumby (761) observed an-
other patent m whom acute leukemia occurred fallowing
sumlar therapy They stated that this “reopens the question
whether such an assoctation may nat be more than chance ”
Their patient, a 28 vear old woman, had recened 21 me of
radiowtne jodie (119} for byperthyroudism  Acute grama
locvtic leukemia was present 18 months after this therapy
According to W erner and Quimby, five patients (an madence
ot one per 13000 per year) were found to have acute lenhema
following tus treatment but *Mecharysms by which the rela
taeh low radiation exposures provided by ' therapy
hyperthyrodism might mduce leukema are not evident The
conclusion that the assoctation of leukemta and I' therapy 15



6 Leuhemia Cutis

physicians who are exposed to irradiation He emphsized that
the occupational hazard of roentgenology has not been grven
sufficient attention and that the standard means of protection
are inwdequate and difficult to employ 1n routme work. It 1s
also of mterest 1 this connection that, 1n a study of 5,000
Japanese at Hiroshima and a small number at Nagasaks,
Bugher (83) found that 1n persons who had recenved effects
from the atom bomb, Icukemia occurred 10 to 20 times more
frequently than in persons who were not exposed to this radia-
tion Furthermore, those who were directly under the atom
bomb blast, where exposure was greatest, were most prone to
Ieuhemia  Lange et al (369) reported 75 established cases of
leukemia among atorme bomb survivors 1in Hiroshama and
Nagasakt up to December 31, 1952 There were 33 men and
37 women 1n this senies and the leukemogeme effects of radin
tion were manifested equally mn both sexes and at all age
levels Among 76,891 survivors who, at the time of the bomb-
g, were at a distance of less than 2,500 m from the pomt on
the ground mmmediately below the bomb burst (hypocenter),
therc were 65 cases of leukhemia Among 159,285 survivors
who were beyond 2,500 m, there were only 10 cases of leu-
kemia These data mndicate a great increase in the madence
of leukerma among atomic bomb survivors due to a single
massive exposure to 1onizmg radiation  Among the 75 patients
with leaherma, 31 (41 per cent) had chrome granulocytic
leukemra, 20 (26 per cent) had acute granulocytic Jeuhemn
and only one had chronic Iymphocvtic leukemia - The prepon-
derance of chrome granulocytic leukemra, as compared with
chrome lymphocytic leuhemia, 1s stnhing  However, 3t 1s
pomted out that chronic lymphocytic leukemia 15 compara-
tnvely rare among the Japanese Although leukemma 1s still
occurning, 1n atomic bomb survavors, there has been a steady
dechine 1n these cases since 1950

F. W Lynch (409b) presented a 53 year old man who had
extensive cutaneous lesions of psoriasis which had been pres-
ent for 35 years He had recened a considerable amount laf
roentgenotherapy during a period of 25 years following the
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onset of the disease and there had been an acute cutaneous
reaction on at least one occaston He presented diffuse cu
taneous atrophy and radiodermatitss of the entire nech and
alopeca of the enture scalp Several Leratoses and small cuta-
neous carcnomas had appeared which had been treated with
electrosurgery or by excision Dunng the followng years he
contiued to Tecerve treatment for the psonasis and several
more cutaneous carcmomas appeared which were also re-
moved He finally mamfested umiversal redness and thickenmg
of the skin which improved slowly following treatment How-
ever, approvmately one year later he died from acute gran-
ulocytic leukemnn The occurrence of acute granulocytic leu-
kema following prolonged 10dine-131 therapy for metastatic
carcinoma of the thyroid gland was regorted by Serdhn et al
(620) They described two pattents with acute leukemia m a
series of 16 pattents who had metatastic carcnoma of the
thyroid gland All had been treated with prolonged uradix
twon, solely from an internally administered radiossotope
Pochun ¢t al {760} reported a patient 1n whom acute leu
kerma ocenrred 18 to 24 months after the adminustration of
2 total dose of 71 me radioactive 1odine (1) for hyper-
dism After caleulating the radiation doses provided to
vanous sites of the body, they concluded that the develop
ment of lewhemia was probably only comedental However,
the following year, Werner and Quimby (761) observed an
other patient i whom acute lenkemr qecutred following
s"l"’l‘“ therapy They stated that this “scopens the question
:;1::?“3:,“01: an:ssomatlon may pot be mare than chance”
b e an i woman, had recenved 21 mc of
loeytse leukcmme\( ) for Mypesthyroidism  Acute gran
P Was present 18 months after ¥hee 3 avan

. lb « 2 deatnent but “Mechanisms by which the rela

lney ]ow sadiation exposures provided by 1'% therapy m

ln)c‘rt \yrm:{xsx(n }r‘mght induce leukemia are not evident. The
hat the

of lenk and I** therapy 15
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no more than a chance one 15 supported by the results of 10
years’ expenience ”

The use of P** therapy for polycythemia vera was reviewed
by S O Schwartz and Ehrlich (615d) They found reports
of 30 patients who had both leuhema and polycythemia vera
Among these, 25 had previously recened iradation therapy
for the polycythemia vera It was their opiion that m patients
with polycythemia vera and leuheria, the leulemma occurs
as a result of previous wradition therapy

It was stated by Dameshek and Gunz (139g) that “of the
vanous etiologic factors proposed for leukemma in human
bemgs, the only one that appears to be rather concluswely
established 15 that of 1omzing radiation The evidence for this
meludes (a) the medence of leuhemit m radiologists which
1 8 to 10 tunes as great as that m physiceans n other fields,
(b) the merdence of leuhemin 1n those surviving the atomie
blasts near the hypocenters of Hiroslima and Nagasahs,
which 1s 12 times as great as that in survivors at the periphery
of the blasted arcas, (c) the relatnvely high inaidence of leu-
kemia i individuals 1n Britain and Holland treated for spon
dyhitis by vrays, (d) the development of leuherm 1n indvid
unls treated for enlarged thymus by v ray, and (e) the possi-
ble leukemogenic effects on the baby of the takmg a roent-
genogram of the pregnint womans abdomen to determine
fetal size and posiion In addition there are the numerous
cxpermments 1 antmals, mcluding those showing the leukemo-
geme effects of a-rays and nuclear radintion

Other stimulating factors wlich hwe been incriminated are
“sulfa” drugs, sunlight, hormonal imbalance, tars, benzols,
gasoline fumes, phenols, chrysarobin and other cutaneous
nritants, according to Leonard and Wilkinson (380b)

The mfectious etology for leukema was probably one of
the frst to be considered since leukemia occurnng mn fowls
was shown to be due to a virus Bectuse many infections of

bactenal ongmn cause hyperplasia and immatunity of the cells
of the bone marrow, 1t was easy to suppose that other mfec-

tions would cause maturation arrest at more immature or
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Jeukemic levels However, no bacterium, virus, fungus, pro
tozoan, spiochete or nchettsial body which will cause leu-
kemuw has been demonstrated and many investigators have

d d human leul cells and leuk bone mar
rom, by all concenable routes, to human beings without trans
mussion of the disease Gross (246) reported the results of
very convincing experunents on the role of viruses ammal
leukerma and A kurschbaum (342) showed that the virus 15
harbored by the leukemic cells and causes an illness which
hastens death from leukerma However, he did not consider
viruses to be the etologie agents m leukemia but merely a
contammnant Recent studies by § O Schwartz et al (615b, ¢}
have guen mpetus te the viral theory of the etology of
leukemra

Furth (206), who did considerable study on ammals with
Yeukemua, regarded it to be a neoplastic discase  He stated
“The essentral change 1n leukemin resides m the le
and consists of an acquired mability of lymp
to respond to forces normally regulating thewr proliferation and
maturation This change 15 lly that termed neop
and the end result 1s a new type of cell wath 2 wide range of

fived abnormalires as concerns behavior and appearance”
Since leuk cells bl

ukemic cell
1

cells i many ways,
there arc many mestigators who concur with Farth and be-
heve that leuhemia 15 a true carcinoma

Still other 1 estigators beleve that esther an excess or o
defictency of certan hormones (metabolic disease) 15 the
cause of leuhemia It has been shown that cortisone can pro
duce temporary remissions 1n acute leukemia F Mller et al
(450b) bebieved that certam hormones obtaned from the
unne, serurh and feces of patients with leukemia can hoth
stmulate and maturate white blood cells However, these
s’tundxes have not been confirmed Exf (163b) believed that 2

of some intracellul

Iikely and possible theory for the etology of leukemta

M Block et al (55¢) mvestigated the preleukemic phase
of acute lenkemn They found that anemus, purpura, and

15 a
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other blood disorders may precede acute leukerma Allergic
mnmfestations are frequent m “diseases of the blood,” a find-
ing confirmed by Block (55¢), who noted an nerease m drug
reactions, asthma and urticaria The summary of therr findings
was as follows A preleukemic phase, preceding the des elop-
ment of true acute leukerms, descrnbed 1 10, and possibly 11,
cases of acute leuhermia and 1n one case of subacute leukemna
Ten of the 12 patients were women, and s had an allergic
diathesis Physical examination revealed no abnormahties ex-
cept for fever, evidence of abnormal bleeding and, occaston
ally, uleers of the mucous membranes Palpable enlargement
of the hematoporetic organs was usually first encountered
after the leuhemic phase had begun The preleukemic perod,
which was much longer than the leukemic period 1n all but
one patient, was marked by deficiency of at least one type of
bone marrow function A hemorrhagic tendency, usually ac-
compimed by thrombopena, was the most frequent early ex-
presston of this marrow malfunction Neutropenia occurred
comparatwvely carly n the course of the disease and preceded
the disappearance of lymphocytes Monocytosis was faurly
common, but was difficult to evaluate because of the problem
of differentration from myelocytes En throblastosis and retic-
ulocytosts which were sometimes marhed, were frequent Im-
mature cells tended to appear in the penipheral blood toward
the end of the preleukerme phase, but a peripheral blood pic

ture charactenstic of acute leuhemr was first noted in the
leukemic pliase of the disewse Biochemical determimations
yielded nonspeaific results, except for the farly common find

mg of hyperbiirubinemit and mcreased fecal urobilmogen,
idicative of hyperhemolysis In the preleuhemic phase, the
most characteristic early change mn the bone marrow was the
development of maturation arrest and aplasia of granulocytes,
which was accompamed by an erythroblastic tissue which
varied from estreme aplasia to extreme hyperplisir There

aftter, progressve hyperplisit and maturation arrest of granu-

locytic precursors developed, until the marrow was Targely

replaced by myeloblasts and progranulocytes, which marked
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the begmmng of the leuk phase Hstologic study of hver
and spleen sections, 1n the preleukemic phase, failled to reveal
any marhed ab lities W lasts were

present m the splenic red pulp immediately prior to the de-
velopment of the preleukemic stage of the disese The major
problem in the differential diagnosis resulted from the resem-
blance of the preleukerme stage to vanous other blood
dyscrasas particularly toue neutropenia, aplastic anema, or
hypersplenism  This differential problem was not clanified
until the Jeukemic stage developed This stage was almost
imanably acute and m some cases, was “exploswe” 1n ats

course and resistance to the usual palliatve therapeutic
measures



I
ACUTE LEUKEMIA

Acu‘n: LEUREMIA usunlly appears abruptly in persons who
have previously been in good health The typical course of
this diseise lasts from one week to three months The first
symptoms are usually weakness marked pallor cutineous or
oral hemorrhages and loss of weight The patient may com
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teukemia and for ths reason the diagnosss 1s usually made by
a study of the peripherai blood In ncute leukea physteal
exarmmnation usually reveals marked pallor and generalized
tvnphad hy while spl gily may or may nat bo
present and the skin may show hemorthagie manifestations or
true leukemic mfiltrations Anemna 15 wvanably present i
acute leuhemiz nd may be extremely severe Thromboeyto

pema 1s also 1 charactenstic finding. the blood platelet count
15 frequently Jess than 100000 per co mm The most striking
changes m the penpheral bload are m the character of the
Teukocytes and 1n typical cases there 1s a predomnance of a
single type of cell The number of blast cells 15 frequently
so great that the mtermediate phases 1 maturation of these
cells are so few that 1t may be exceedingly difficult to deter

mine whether the blast cells are myelablasts monoblasts or
lymphoblasts When this oce rs some 13 eshigators have elassy

fied this type of lenkemua as stem cell” or Ulast cell” Oa
the other hand Forkner (192a) believed that the three mawm
types of acute leukemia have certain distinctive climeal fen

tures He stated that diffuse marked swelling of the mucous
membranes particularly of the gingnae usually with ulcera

tion and necrosis 15 ¢h of acute tic leuk

Y
but mas be present in acute granvlocytic or Iymphocytic leu

Figure 2 Swelling of gums ass

ocated with
Nemia (A3 5 Hoch acute monocytic leu

Dermat 73 189 19,68 )
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kemma A diffuse cellulitis with pam, swelling, and wflamma-
tron of the deeper tissues of the face, 15 associated with these
lesions Tn acute granulocy tic leuhemin the spleen s usually not
palpable, m acute lymphocytic leukemn 1t 1s enlarged and 1s
palpable three ems or more below the costal margm General-
ized lymphadenopathy almost 1nyarably occurs 1 acute Iym
phocytic leukemia The lymph nodes, particularly the cervieil
nodes, m1y be shghtly or moderately enlarged in acute mono-
cytic leukemua, but generahzed enlirgement, as n acute lym-
phocytic leuhemua, usually does not occur Generalized lym-
phdenopathy rarely occurs m acute granulocytic leuhemia
and, when present, 1s shght

Cutancous Manifestations

The first report of acute leuhem:a was by Friedreich (202)
in 1857 It was not until 1899, however, that Ebsten (158)
pubhshed the first account of the outstanding climeal symp
toms of the diseise, based on a study of 16 cases The onset
of the disease 1in Ebstem’s patients was frequently sudden
with hemorrhages from the gums and nose and purpunic cu
tancous lesions The cutaneous mamfestations of acute leuhe-
it m1y be divided into the nonspeaific or tovie lestons and
the speafic lesions

A. Nonspecific Cutancous Lestons

1 Parror Pallor 1s a marhed feature of the acute leuhemic
state and 15 probably due to the rapidly developing anemin

2 HenmORRHAGIC PHpnovesna  Acute leukemia s usually
accompnied by spontaneous hemorrhages Tzanch et al
(691) reported 60 patients with acute leukemin who hnd ab
normal bleeding during the course of the disease with cutane-
ous and mucosal hemorrhages predominating Petechnie oc-
curred 1n 57, ecchymoses m 32, and bleeding from the gums
and eptstais 31 patients In the acute forms this hemor-
rhagc state 1s probably dependent to a great extent, upon the
paucity of blood platelets The petechial lesions m1y be gen
crahzed or may be imted to onc area of the body Frequent
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ly they occur 1 the form of successive crops which appear
for no apparent reason The most frequent site of predilection
of ecchymoses 15 n the region of the sacrum In the great
majonty of cases there 15 hemorrhage from the gums mam
fested by a persistent ovzing of blood which according to
Ramsay (547) may be a prommnent factor 1 the produc-
tion of the anemia

The evplanation of the tendency to hemorthages 1s some
what obscure The more severe forms of purpura are generally
associated with a marked decrease mn the number of blood
platelets such as that usually found m lymphocytic leukemia
On the other hand there 15 also a marked hemorrhagic dia
thesis 1n the other forms of leukemia although studies on
adults have disclosed that the platelets may be normal or
even mereased m number

Bleeding of the gingnae appears to be associated with

as an early festation of acute granulocy tic leu

hema and consequently occurs more frequently 1 adults A
typrcal example was deseribed by Nomland (482) This pa
tient, a 23 year old woman had complaimned of fiigue and
loss of weight for the past few montls Dupng the past two
weeks soreness and bleeding of the gums had suddenly de
veloped The gums were red spongy superficially ulcerated
and bled following the shghtest triumn There were scattered
cutaneous lesions 1 to 3 mm m diameter which were essen

R 5
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Figure 3 Hypertrophy of the gngva (Eye Ear Nose & Throat
Month 31 309 1932)
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Figure 4 Hypertrophy of the gmgiva  (Eye Ear Nose & Throat
Month 31 309 1952}

Figure 5 Hvpertrophy of the gingina
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tially small hemorrhages The dragnosts was acute granulocy
tic leukerma

Acute monocytic leuherma occumng in 2 47 year old woman
was reported by Sydenstricher nd Phinzy (669) She had
innumerable purphsh cutaneous macules from 1 mm to 1
em 1m diameter densely scattered over the trunk and tnghs
and less densely on the legs There were annular, purpuric
lesons @ t0 3 cme in dumeter mvolving both arms which
were confluent on the extensor surfaces of the forearms His
tologie examnation of the cutaneous Iesions revealed masuive
infiltration of the cortum with arge monocytie cells which
were most numerons around the sweat and sebaceous glands
and 1 the penvascular connective hissue Generahzed pur
pura associated wath acute monocyhe leuherma was also de-
senibed by VWerssenbach et al (719a)

The ¢ of acute philic leule
ma usually consist of hemorrhages snch as petechiae of the
shan and ynucous membranes A 16 year old boy reported by
Hay and Exans (268) had subconjunctival hemorthages as
well as purpura on both lower legs Stephens (651) patient
presented ecchymotic and peteclual cutaneous lesions on the
trunk face and and p scat
tered over the mucous membranes of the mouth and con
junctitae Forkner ¢t af (192e) desenbed a 33 year old man
m whom generalized cutancous lesions and hypertrophy of
the gignae with superficial wleeration i some areas devel
oped following extraction of a tooth

3 Oman Lesions ‘The intra oral lesions acourning m acute
feukema are and vaped Pathol af
fecting the mucous b are chefly Temorth ne
crosss and hvpertrophy of the gmgnae Leukerme ma:ﬂesta
tions of the mouth are mawly confined to the gingnal tissues
and mucous membranes according to Moloney {458) The
most common lesion 15 bleeding from the gums which s
probably due in part to infiltration of the bone marrow by
l:“‘ifm}:c cells which crowd out or inhshit mcgakar)ocytes

ith the resulting blood platelet deficiency In some cases
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(Eye Ear Nos¢ ¢ Throat

Figure 4 H)pertroph\ of the gingna
Month, 31 309, 1952 }

Figure 5 Hypertrphy of the gingna
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Leukemic lestons of the throat are not as frequent or vaned
as those winch occur 1n the mouth Waldeyers tonsillar ring
15 prone to secondary mfection Leuhemic tonsifar hyper
trophy varely develops ko true gangrene with ulceration
according to Philip (520) He stated that m the great ma
jonty of the gang, of a leul process begins
in the gingrval mucesa ot 1n the tonsth and may estend from
this area mto other portions of the mouth or throat Stoker
(657) reported a 53 year old man m whom both favneal and
Ingual tonsils were matkedly hypertrophied

4 ErymienA Mortrorse Acute leukemia frequently be-
gins with the cutaneous lesions of erythema multiforme Has
selmann and Johne (264) reported a 20 year old man who
had erythema multiforme as the 1mtal symptom of acute
granulocytie leukemia Azerad et al {20) desenbed a 58 year
old man who had erythema multiforme associated with acute
monocvtic leuherma Degos et ol (143b) reported a 44 year
old woman wha had a history of ntensely prunginaus cutane-
ous lesions ‘These lesions began as extremely pruntic urticar
1l plaques which were followed m about two days by a
generalized bullous eruption Exfoliation of the shin mvolved
the palms and soles Remenovsky (553) desenbed 4 51 year
old patient who had acute lymphocytic leulerma wath a bull
ous eruption on the wnsts and forearms Kanter and Mercer
(326) reported 1 young woman who had acute monocvtic
Ieukemua assomiated with ulcerative vagimitis

5 Pruwco Loe Paruirs Papular cutancous lesions were
present n a 16 year old boy described by Stokes and Weid
man (638) These pruntic ‘papular lesions which began on
the outer surfaces of the legs then became generalized and
simulated & herpetifortms The bl of this
type of eruphon to dermattis herpetformis 15 discussed 1
more detarl under the Nonspearfic Cutaneous Iesions of
Cheome Lymphoey e Leukemia {Chapter VIT)

Della V1da and Connell (146 case 1) reported a 63 year
old man who hid numerous maculo papular hemorthagie
festons which had smalt yellow vesicular centers mvolving
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the bleeding gums are pale and of normal contour In others,
the gums are hypertroplic and edematous and resemble the
appearance of the gums i scurvy or acute stomatits, accord-
ing to Love (397) As the leuhemin progresses, the epithelial
and submucous lavers of the gums undergo exudatnve and
necrotic changes, so that there 1s sloughing of irregular areas
of the liming membrane Such sloughing, according to H W
Smith (641), leaves ulcerations that gne a foul odor to the
breath  Tlus foul odor, plus the finding of fusiform bacilli
and sprrochetes as secondary wvaders of the lesion, often
leads to a mustaken diagnosis of Vincent’s stomatitis

Infiltration of the gums by leuhemic cells occurs n acute
leukemia and results m swollen gums which are pamful and
bleed esily on shght trauma At times this swelling 15 so ex-
treme that the gums cover the teeth Osgood (4961) reviewed
the cases of monocytic leukemia and reported that gmgival
swelling was noted mn 80 per cent of 88 cases n which the
gums were mentioned Forkner (1921), m a discussion of
acute leuhemmas, stated ‘It 1s my opiion that the clinical
preture of diffuse, marked swelling of the mucous membranes,
puticularly the gingivae, us 1nlly with ulceration and necrosis
15 charactenistic of acute monocytic leuhemua, and 1s usually
absent 1 acute leuhemia of the granulocy tic and lymphocytic
type” However, a patient who had acute granulocytic leu-
Lemia assoctated wath marked gingnal hyperplasii, was re
ported by Fleury et al (189)

The next most frequent oral manifestation consists of areas
of necrosis which may appear on the buccal surfaces of the
cheeks, on the Inbial surfices of the Iips, on the gums, on the
hard or soft palate, or on two or more of these arens Wise
man et al (739b) reported an 11 year old boy who had an
entensive sloughing lesion of the left side of the face which
caused loss of the entire cheek and the left half of the man
dible Pollosson and Lebeuf (531) reported a 56 year old
man who had a gangrenous ulceration of the cheek accom
a foul odor and Ingh feser Noma occurnng n a2

d b
5?;:: )c.ir old boy was reported by Hicken and Eldredge

(280)
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the legs particululy over the tibil areas The arms were
covered with red mdurated nodules A papulo vesicular erup
tion confined to the vbdomen and back occurred m a 27
yer old man with acute monocytic leukemun reported by
Luchenm (403) Rohn (348) described 1 19 month old gul
who had n extensive papulo vesicular eruption mvolving the
groms buttocks and left knee

G Propernia Pyoderma oceur frequently 1n acute leukermins
as 1 result of the reduction 1n the number of mature granulo
cytes Schultz (6131) reported v 13 year old boy who pre
sented numerous furuncles on his face and nape of the neck
Chichenpoy 1s usunlly considered to be 1 reltively mild dis
ease when 1t occurs 1n normal children However this disease
1s very grave when it occurs 1n 1 clnld with leukema Gerard
Marchant (220) beheved 2 possible explinition for this may
e n the fact that m leukermc patients the production of antt
bodies following 1n nfection or the admimistration of antt
gens 1s extremely defective Another possibility mny be the
deficiency of gammn globulins m these patients

7 Lrytiena A morbilliform cutancous eruption occurring
m 1 25 year old mn with acute lymphocytic lcukemia was
reported by hramer (354) and 1 searlitimform eruption n a
42 year old woman with acute leukemn was desenbed by
Lapere and Compere (370)

8 Rare Cutancous LEsions Exfolintive dermatiis asso
ciated with acute Ieukerma has been reported by Jaffe (3141)
and by Margarot et al (428) Herpes simplex 1s frequently
observed ns 1 compheation of acute leukermn The tovie pro
cess probably acts as the trigger factor mn stimulating the
virus of herpes sumplex

Cask Report A 35 year old Negro first had 2 fever
blister on the upper lip six weeks previously followed
by a low grade ntermittent fever Exammtion dis
clased several small wrregulr whate areas on the retinn
in the temporal portion of the nght fundus and seat
tered over the superor wnd temporal portions of the
left fundus There were arcas of hemorrhage along the
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course of the artery n the temporal portion of the funds,
hilaterally The mucous membranes of the throwt were
pile On examinition of the Jungs, there Was inereased
dullness over the wpper sternal aren and evtending
somenhat to the left at about the Tevel of the second
or third 11b 'Thers were a few scattered Tespiratory
roles The shan genernl was smooth, warm and dry
There were wregular, flat, somewhit scaly, colescent
fesans on the neck which extended up to the sellp
and were highter i color than the surrounding skin
He stated that these lesions had been present for sev-
eral years At autopsy, five months later, the anatomic
aad. hustol d were subacute lymphocyt
Jeukerma  petechial hemorrhages in the stamach, and
multiple bactenal emboh of the spleen kadney, pert
cardum lymph nodes and adrenal glands
An unusnal manfestation of acute granulocybie Jeukemia
wis teported by Casilh et al (103) m an eight dvy old m-
fant whose cataneous lesions sunulated those of urhicana pig-
mentosa
We {561) presented a 69 year old woman who had acute
wonocytic lenkernta and erythema nodosum She first had
headache vertigo and mausea follawmg pemcilhn therapy fve
years presiously and these same symptorns had occurred ol
{owing the oral ngestion of pemcilhn fhree months before
admission to the hospital On evammnation, she had severe
respiratory distress considered to be “bronchnnl astbma,” but
she responded well to therapy wathin the first 24 })OUI; She
had rarked anemia and a sore thro1t of two weeks' durition
One week nfter admission to the hospital pumerous, varied
sized pamful tender erythiematous cutaneous nodules sud-
denly developed along the medial and dorsal surfaces of both
fower cviremities Simultanconsly, severe pan occurred m
the Ic“‘ lllb;l\\n,dbn(h kn‘:.-es anlles and fect These oints were
ritory ,tmlc es o rrykd he he and shefty ed Lab-
or! ies revealed the hemogram to average 485
cent hemoglobin, 2606000 sed blood cells and %,390 ul?:::
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blood cells per cu mm  with 33 per cent polymorphonuclears
12 per cent bands 2 per cent eosimophils 5 per cent basophils
37 per cent lymphocytes and 11 per cent monocytes The tu
bereulm test was negative to a 1/10 000 dilution and positn ¢
to 1 1/100 dilution The sternal bone marrow findings were
compatible with those of 1cute monocy tic leuhermt Brochert
cal studies showed 95 mg/100 cc total cholesterol esters 37
per cent of tot1l cholestero! 84 umts thymol turlsdity and
24 gm/100 cc gimma globulin  She was treated with G-mer
cptopurme

Blackburn (49) called attention to nother clmical sign n
acute leukemin He found 73 leuherme patients (51 acute leu
Kemia 22 chrome leuhernn) had n peculiar sweet odor to
the breath This occurred 1n 12 of the patients with acute
leuhemin who did not have obvious chinieal im olvement of the
gums mouth or upper respiritory and alimentary tricts In
SIX Uf t]\CSC cases there were slgns '\nd s)'mptoms such as
splenomegaly to suggest the dingnosis of leuhenua but rou
tme chineal examination of the other sin patients did not dis
close ny pertinent findings (other than halitosis) The ding
nosis of leuhemn w1s confirmed only after exunination of
the peripheral blood and sternal bone mrrow

B Specific Cutancous Lesions

Speafic wfiltritne cutineous lesions are rare n ncnte
Iymplioey tic nd cute granulocytic leuhermn but are char
acteristic 1 1cute monoeytic leuherma When these Iesions do
occur 1 1cute lymphocy tic leuhemin they resemble the spe
arfic lestons present n chrome lymphocytic leukermn nmely
nodular or papular small i size and of plum  color

P ] White and Burns (728) described cutincous nodules
on the abdomen ind 2rm occurning mn 1 three week old mn
fant Dumitresco Mante (156) reported 1 patient having neute
1y mphocytic leukerma who had 1 necrotic cutwneous nodule
which had the histologic picture of leukermt Nodular cutane
ous eruptions were considered to be the primary mamfest wons

of acute leukerma n 1 patent deseribed by Payennewille and
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Catliau (511) T Frank (187) reported a 59 year old man
with acute lymphocytic leukerma who had brown cutaneous
nodules associated with petechiae and purpura Patients hav-
mg speaific cutaneous lesions assocnted with acute leukemia
were described by Wintrobe and Mitchell (733¢), Gauld
(218), and Schmdt (608) A child who had specific mfiltrated
eutaneaus lesions resembling a fixed drug ernption was re-
ported by Caro (100) and G § Smuth's (810a) patient had
nodules on the upper eyelids

A patient with acute granulocy tic leuhemia who had discrete
cotaneons nodeles an the chest, abdomen and back was de-
scribed by Warren (708) Jaffe (314g) reported a 74 year old
man who had acute gramulocytic leuk with a leul
cuirasse of the skin i which the “mflections  of the skin were
quite marked Small, discrete, firm nodules, from one to four
mms 1 diameter, were present on the neck and upper half
of the chest A 15 year old garl who had multiple subcutancous
nodules and enlargement of the breasts associated with acute

N 1

P 1 was deseribed by Bonsdorf (65)
Joachum and Loewe (318) reported a 38 year old woman who
had wiol nodular swellings over the abd nght

mastord regron 1 the axillae, over both thighs, suprascapular
region, to the nght of the umbiicus, and at the angle of the
left mandible

Reimann ¢t al (551) reported an infant garl who had con
gentzl granulacytic leukemia with specific cutaneous nodules
She appeared to be normally developed and 1n good health
at buth, although there were “knots” m the skan Herogram
revealed 6900 white blood cells per cu mm Cutaneous nod-
ules continued to develop on the scalp, the trunk and ex-
fremities and when she was four weeks of age these lesions

were firm discrete and had the consistency of fibroras Hise

tologic smd! of these lesions suggested “unclassified malig

nant tumor, hehioma with extramedullary hema-
topotesis  and “fungous infection” The hustologie picture
showed the lesions to be composed of globowd or polyhedsal
cells ughtly packed 1 an organod array This prcture did
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not resemble leukemic infiltration but there were a few small
cells having compact nucler which were “hesitantly mterpreted
as hematopoietic” She continued to remun 1n normal health
and the white blood cells numbered 9,000 per cu mm She
was 13 weeks old when fever, persistent vormiting, pallor,
exophthalmos and lymphadenopathy developed and the cu-
taneous nodules had increased m size The lner was en-
larged and the spleen was prlpable Hemogram resealed
3,200,000 red blood cells and 89,000 white blood cells per cu
mm , with a preponderance of primitive cells The blood plate-
lets, which presiously had numbered 220,000, now decreased
to 25,000 per cu mm The bone marrow showed a simular
disproportion of granulocytic cells One weel later the white
blood cells decreased to 40,000 per cu mm and she died Tlus
case was one in which cutaneous nodules preceded hepato-
megaly, leuhocytosis, petechiae, or other clinrcal signs of leu
kema Reimann ef af behesed that cutancous nodules may be
the imtil symptom of congental leuherma and these nodules
are histologically charactenstic, despite the fact that leukerme
wfiltration or hematoporesis 15 mnconspicuous

Congemtal leuherma was also reported by Veeneklias
(697) 1n an mfant who hnd a hepatosplenomegalic syndrome
at birth The inital cutaneous lesion was an “angomn like”
tumor on the head, but diffuse cutaneous infiltrations subse
quently appeared Histologic study of the mfiltrated areas
and tumors disclosed an infiltration of monocytic cells which
contained Ittle protoplasm The hemogram rey ealed 1,000 000
white blood cells per cu mm, with 98 per cent monoblasts
The cluld died seven weeks later Veencllaas stated that the
more ntense blood supply present in neonatal skin may be a
possible explanation for the frequency of cutaneous infiltration
swhich occurs m congemtal leukemma, smce he found Fre adds
tional “proved ’ cases m the hiterature

A 37 year old mn, presented by Zakon and Sutton { 749b),
had a generalized, rather severe pruritus which had first de-
veloped about three months’ previously Two weehs later, a
small cutaneous papule appeared on the nght side of the jw



Acute Levkenua 25

and the following month he had generahized petechnie and
small ecchymoses The hemogram revealed 71 gm hemo
globia 3720 000 red blood cells and 11 500 winte blood cells
per cut mm with 73 per cent blast” cells 36 per cent ym
phocytes and 1 per cent segmented cells There were 67 000
blood platelets per cu mm The sternal bone marrow studies
as well as the hemogram were charactenstic of “an acute my

Figute 8 Large (lcerated hemorrhagic les on on the nght
mandible

eloblastic process ” On esimmation he had o large ulcerated
pruntic cutancous lesion on the nght mardible which had
mcrc:‘nscd’I;'\pldl) m size smee 1t appeared two months pre
viously  There was a smaller but simul.

ot e ar lesion 1n the nght

gion He also b
pladenopatly also had bilteral generalized Iym
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A 20 year old Negro who had multiple cutaneous ulcers,
associated with acute granulocytic leukemia, was presented
by Webster ef el (713c). Hoarseness, which had first devel-
oped four months’ previously, was followed by a sore throat,
while chills, fever, and occasional bleeding from the nose ap-
peared later “Lumps” then appeared i the left axillary and
inguinal regions, some of which were meised and dramed pus
Dy spnea oceurred, and he had scrotal and pertanal ulcerations
of three wechs” duration On exammation he had multiple
cutancous ulcerations of the scrotum, crural area, and glu-
teal cleft, which vared 1n size from a few millmeters to large
ulcers which mvolved both buttocks The borders of the large
ulcers were shghtly raised and the center was covered by a
necrotic eschar He had generalized Iymphadenopathy, and
the splecn was palpable The hemogram revealed 22 per cent
hemoglobin, 1,500,000 red blood cells and 5450 wiite blood
cells per cu mm, with 58 per cent segmented cells, 22 per
cent lymphocytes, 11 per cent myeloblasts, 5 per cent mono-
cytes, 1 per cent band forms, 1 per cent cosmopluls, 1 per
cent basopluls, and 1 per cent myelocytes The sedimentation
rate was 7 mm per hour and the hematocrit 12 per cent

Case Rerort A 26 year old man had been subject to
free bleeding following “cuts” and shght brsing of the
shin for “many years” He had moderate fatigue and
considerable loss of weight for two months and swell-
ing and spontaneous blecding from the gums for the
past five days F ollowing bronchitis, three weeks press-
ously, he had continued to have scvere might sweats
and a low grade fever n the afternoon On esaminn-
tion, Ins shin was pale, there was marked gingn al bleed-
mg, as well as several bleedng, swollen areas, which
were undergomg early necross, on the snpratonsiiar
fossa The spleen was palpable one em, and the liver
three ems, below their costal margins There was one
enlarged lymph node m the left aulla, one 1n the nght
epltrcchlear region, and numerous ones in both femoral
triangles The hemogram revealed 2,850,000 red blood
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calls and 95,000 white Blood cells per cu sam, wath 10
per cent polymorphonuclears, 10 per cent lym?hocytes,
61 per cent myeloblasts, 12 per cent prog ytes, 4
per cent myelocytes, and 3 per cent metamyelocytes
The hematoent showed 22 per cent red blood cells and
7 per cent white blood cells total 29 per cent The
sedimentation rate {uncorrected) was 34 mm per hour.
The reticulocyte count was §6 per cent Sternal bone
matrow studies disclosed a predommance of myelo-
blasts and an abund of blasts The d

was “acute monocyhic leukemsa ” He continued to have
a daily temperatute, up to 102 deg F. bleeding from
the gums, and crops of petechae appeared over the
fower anterior wall of the chest and shoulder on the
nght side  He died two months later and, at autopsy,
the skin was pale The gums were spongy and hyper-
trophic, with an area of necrosis on the left antenor
portian Petechiae and ecchymoses, which were red m
color and up to one cm n diameter, were distnbuted
over all cutaneous surfaces The anatorme diagnoses
were acute granuloeytic Jeukemua, secondary anemia,

and muluple generalized petechial cutaneous hemor-
thages

Webster ef al (713b) presented a 24 year old man who
had noted epigastric pun one year previously Roentgeno-
grams revealed an ulcer of the stomach He had lost o con-
siderable amount of werght during the preceding year Fol
lowing influenza, one month previously, he became very weak,
!}:e lass of werght became greater, and left ngmnal Jym-
phadenopathv appeared A diag of acute Jocyty
leulemia was mude and he was gven 2 mg of Amunop-
tern® by mouth  The dvy following thus therapy his lower

hp became edematous and eght days later, superficial uloera-
tions developed along the buccal surface of the lower Iip and
along the gum hne On examunaton, he hiad small, movable,
discrete bilateral cervical lymphadenopatby and axdlary, o
guwinal and epstrochlear lymphadenopathy The Tver was pal-
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A 20 year old Negro who had multiple cutaneous uleers,
associted with acute granulocytic leukerm, was presented
by Webster et al (713¢) Iloarseness, wluch had first devel
oped four months previously, was followed by a sore throat,
winle clulls, fever, and occasional bleeding from the nose ap
peared later ‘Lumps” then appeired in the left aullary and
nguinal regions, some of wlich were meised and dramed pus
Dyspnea occurred, and he hnd scrotal and penianal ulcerations
of three weeks” duration On exammation he had multiple
cutancous ulecrations of the scrotum, crural area, and glu-
teal cleft, which vaned i size from a few millimeters to large
ulcers which mvolved both buttocks The borders of the large
ulcers were shghtly rused and the center was covered by a
necrotic eschar He had generahzed Iymphadenopathy, and
the spleen was palpable The hemogram revealed 22 per cent
hemoglobin, 1,500,000 red blood cells and 5450 white blood
cells per cu mm, with 58 per cent segmented cells, 22 per
cent lymphocytes, 11 per cent mycloblsts, 5 per cent mono-
cytes, 1 per cent band forms, 1 per cent eosmopluls, 1 per
cent basopluls, and 1 per cent myelocytes The sedimentation
rate was 7 mm per hour and the hematoenit 12 per cent

Case Report A 26 yer old man had been subject to
free blecding following cuts” and shght brusing of the
shin for “many years = He had moderate fatigue and
considerable loss of weight for two months and swell-
ing and spontancous bleeding from the gums for the
past five days Tollowing bronclutis three weeks prevy
ously, he had continucd to huwe severe mght sweats
and a low grade fever m the afternoon On examn-
tion, hus shin was pale therewas marked gingn al bleed
g as well as several bleeding, swollen areis, which
were undergong early necrosis, on the supratonsilar
fossa The spleen was palpable one cm, and the Iner
threc cms, below their costal margms There was one
cnhrgcd Iymph node m the left axilla, one 1n the nght

chlear region and numerous ones m both femoral

trol
N es The hemogram reveiled 2850,000 red blood

triang]l
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¢t al {138 casc 1) reported a 43 yeat old man wha had a
purphish maculopapular cutancous eruption iny ofving the face,
trunk and Hustologe study of a pipule
rerealed a levkemme infltration of monocytic cells Taffe
(314b) reported 2 38 year old womn who had specific
“punched out” cutaneous ulcers At autopsy the dingnosts was
acute monocyhic leuhema with leukemic nfiltrations m all
tissues of the body

C Eosinophiic Leukemia

Tosmaphilic leukemia appeus to be a rare disease and
possibly for this reason 15 not accepted by all mvestigators
as o distinet climeal entity Howeser there are cases of leu
Lema which dly present a prepond of the

phitc senes of granul Whether this type of leu
kemuv 15 merely a vanabon of granulocytic leukemia or

should be clasmified as a separate entity 1s an academic ques
tion

The ranty of this condibon 15 apparent 1 reviews of the
subject In 1949 Exvans and Neshit (172b) were able to find
only 18 cases of eosmophihie leukemia 1w the bterature and
deseribed an additional case In 1953 Rothstein et ol (581)
stated that there were “about” 25 cases 1n the hterature up
to that time and they also described one case

The patient reported by Evans and Nestt (172b) was a
33 year old woman who had prantic “lumps” on the legs for
the previous five years Durmg this time these subcutaneous
lesions would disappear for long peniods of time and then re
cur There was wide decp exconation from scratchung which
made the tesions difficult to recognize There were firm deep

seated  masses” m areas not superfictally reddened which
were not pruriie A diagnosis of dermatitis herpetiformis had
prevoushy been made Hhistolog, ofa

lesion revedded large numbers of mature eosinophibic granu
locvtes particularly around the blood vessels Hemogram
showed marked leuhocytosts with 25 per cent adult eosmo
pluls Examination of the sternal bone marrow revealed the
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pable two cms below the costal margin  He had moderate
hypertrophy of the gums, a “wlite lesion” on the lateral as-
pect of the tongue, and a few petechiae on the hard palate
There were several superficial erosions along the border of
the gums and on the buceal surface of the lower Iip A large
ecchymotic area, havmg two crusted, uleerated lesions, in
volved the left mgumal region and a large, nonulcerated,
ccchymotic lesion was present 1n the postenor ceryvical region

Tigure 7 Ulcers of the lower hp following Amnoptenn® ther-
apy (Eyc Ear Nose & Throat Month , 31 309, 1952)

The hemogram revealed 67 per cent hemoglobn, 3,850,000
red blood cells, and 21,000 white blood cells per cu mm,
with 49 per cent monocytes, 29 per cent lymphoc) tes, 13 per
cent myeloblasts, 4 per cent band cells, and 3 per cent seg
mented cells Biochemical exammations disclosed 73 mg /100
ce total protein, 61 mg /100 cc unic acid, and 34 mg /100 cc
non protemn mitrogen The sternal bone marrow was hyper-
cellular The number of megaharyocytes was markedly de-
creased The nucleated red blood cell to whte blood cell ratio
was 1 6 Erythropoiesis was normoblastie Granulopoless was
almost completely replaced by mycloblasts The basophuls,
plasmacytes, and Iymphocytes were shghtly increased mn num-
ber The findings were those of acute granulocytic leuhema
Speaific papular cutaneous lesions are frequently present in
acute monocytic leukema These speaific lesions are discussed
more fully under Monocytic Leukema (Chapter V) Dacie
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et al (138 case 1) reported a 45 yeay old man whe ‘\?d a
purplish maculopapular cutaneous eruption mvolving the face,
trunk and € Histologie study of & papule
revealed a Yevheme méltration of movocytie cells Taffe
(314b) reported a 35 year old womwn who had speaific
“punched out” cutancous ulcers At autopsy, the dirgnoss was
acute Tonotytie leud with leul £l m all
tissues of the body

C Eosmophilic Leukemig

Eosuophilic leukemu appears to be a rare discase and,
possibly for this reason 15 not accepted by all myveshigators
35 4 distinet chimeal entity  Howener, there are cases of leu-
hema whach fly present a it of the

philic serses of gr Y Whether this type of leu-

Lemrt 1s merely a vanaton of granulocytic leuhemia or

should be classified as a separate entity 15 an academic ques-
tion

‘The ranty of thus condition 15 apparent 1n reviews of the
subject In 1949 Enans and Nesbit (172b) were able to find
onlv 18 cases of hihe ¥

P ik m the lrerature and
deseribed an addibonal case In 1953, Rothstemn ot 2l (584)
stated that there were “about” 25 cases m the Literature up
to that tme and they s descnbed one case

The patient reported by Esans and Nesbit (172b) was a
33 vear old woman who had pruntic “lumps” on the legs for
the previous fve vears Duning this tume these subtutaneons

lesions would disappear for long periods of time and then ra.
or ™

made
seate

WEIC s pruetie A diagnosts of dermatiis herpetiforms had
previoushy been made Histol

ofa
leston revealed large numbers of mature eosingphilic grany
loovtes particularls around the Blood vessels Hemogram
shoved marked lewhocytoss with 25 per cent adult eosino-
phis Examination of the sternal bone marrow sevealed the
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total white cells to consist of a v ery large proportion of eosino-
pluls They concluded that this patient had eosmophilic le
kema and the symptoms became mcreasingly severe as the
eosnophils showed progressive immatunty This “left stuft”
eventunlly became so marked that before death a large pro
portion of both the peripheral blood and bone marrow cells
were myeloblusts At autopsy there was mvasion of many of
the tissues and organs with mature and immature eosmophihie
myelocytes and myeloblusts Rothstein et al (584) described
a 6l year old womin who presented cutaneous lesions con-
sisting of several ecchymotic areas over the trunk and several
petecliae on the legs Following ACTH therapy, there was a
marked reduction in the number of eosmophtls i the pen
pheral blood

A 49 yerr old man who had marked ingumal lymphadeno
pathy and numerous disserinated cutaneous mfiltrations was
described by Deme (147) There were 35000 penpheral
white blood cells per cu mm, with 56 per cent eosmophls
and the sternal bone marrow showed 626 per cent eosino
philic leukocytes, of which 22 per cent were immature forms
Histologic examination of the shin disclosed Ivmphocy tic and
leuhocytic infiltrations with eosmophilic leukocy tes and reticu
lum cells m the cutis and subcutis There was a “leukemic
picture” on histologic examinttion of the lymph nodes Carmel
et al (98) described a 24 year old man who had recened m
trogen mustard and urethane therapy for eosinophilic leu
lemia On his third admission to the hospital a macular,
erythematous cutancous eruption appeared over the trunk
wlile he was receving roentgenotherapy This eruption later
spread to the extremities and the lesions gradually became
raised and infiltrated and esentuilly some became hemor-
rhagic Histologie study of the shin was reported to show
leukermia cutis Simultineous to the cutaneous eruption, a
septic fever developed and numerous ulcers appeared on the
oropharynx, cspecnlly over the right lingual tonsil Just be-
fore death these ulcerations had spread to mvolve the entire
mouth, causing sesere pam and discomfort
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% L. Cook et ol {121 case4) reported 2 28 year old man
whose imtial symptoms were left mgurnal Iymphadenopathy
and fangue There were 27000 penpheral white blood cells
per cu mm with 47 per cent eosnophuls The pieture of the
sternal bane marrow Was t wath that of phil
\eukerma and hustologic study of 2 lymph node showed lew
Lemic mfiltraton One year later he presented the typical pre
tore of feukenma cuts wnd a temperature of 103 to 105 deg F
followang Toentgenotherap

Zuburt and de Ja Puente {756) reported a 57 year old man
who had sy ¥ lesions followang
“repeated bites from parasites” These lesions which mvolved
the back chest and arms were accompinied by hchensfica
tion and melanoderma of the shin as well as shyht fever loss
of werght and diahea The hemagram disclosed 18 000 vwhute
blood cells per cu mm  with 81 per cent eosimophils  Follow
g removal of the parasttes he had a severelv pruntie

rod with abuadant pustules which were
ed hepatomegaly and

q
distributed in circles There was martk
the spleen was palpable There was moderate atullary m
gumal ard cervical lvmphadenopathy with perndemtis The
sternal bone marrow study revealed eoswmophilia  There was
na mprosement following wradation therapy but mtrogen
mustard therapy “cured” the cutaneous lesions and the blood
picture was “normalized ™ However 15 months later he pre
sented papulobuffous cutaneous Yesions which had an annular
distribution  and marked penipl
1

l blood eosinoplulia oc

&

cutred ¥ g revealed plil exoeytosis

wiuch, m some places gave rise to subeuticular microabscesses
N

and y 1 dermal infi} with a great

of cosynopluls e agawm reconered fotlow mg wrethme therpy

H L Hyman and Jarrold (305) desenbed a 34 vear old
Negro who had marled eosmoptahic leukocytosis of from 50
ta ‘GG per cent T’he dlxmfal stuthes and the autopsy Bindings

The nt cell

P p t cell preseat
 the perpheral blood and bone marrow was an “abrf;mml'
eosnopiil In therr opinian the presence of thus cell 1n the
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peripheral blood and numerous orgns suggested that “eosmo
philic leukermia 1s a distinet entaty, with clmical and Tustologie
features that set 1t apart from 1ts very close relative, granulo
cytic leuhemia ”

Among 23 cases of cosinoplulic leukemnn, ] D Gray and
Shaw (240) found the average peripheral white blood cell
count to be 76,000 per cu mm Among counts ranging from
“normal’ to more than 200,000 w hite blood cells per cu mm
the av erage number of cosinophils was 63 per cent, with the
total counts ranging from 41 to 70 per cent eosmophds They
found that 18 of these 23 patients were men and the age
cdence vanied from 16 months to 55 years Among these
pitients, the duration of the disease was from a “few drys”
to 14 months m 13 cases, and five patients had Ined for
more than two yewrs after the onset of the diseise

There hanve been several reports of acute eosmophilic Jen
kemia O’Leary (4881) mentioned a patient i whom the dis
sease began as an acute vesicular cutaneous eruphion, char
acterized by periods of severe pruntus wlnch was followed
by erythema multiforme-like lesions wath “showeers of vesicles ”
The svesicular eruption recurred and sometimes small vesteles,
and rarely bullie, covered the greater part of the cutwneous
surface, wlich was markedly pigmented The hemogram re-
vealed 40,000 white blood cells per cu mm, with 50 to 55
per cent eosinoplils, wlich persisted for several months
Morphologically, this patient presented a severe dermititis
herpetiformis-like eruption resembling the lesions which oc-
curred 1n the patient described by Evans and Nesbatt (172b)

The patient reported by Stephens (651) was a 17 year old
gil who had small areas of cutineous discoloration” for the
previous two to three months wlhich were accompamed by

adually mncreasing pallor and hmitation of “evercise toler-
ance” She had a generalized purpuric eruption wiich hid
been present for one week On exammntion, she was sem-
comatose, with marked cyanosis of the face, lps, and nul
beds There was an ecchymotic and petechual eruption :n-
volving the face, trunk, and extremuttes, as well as numerous
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petechrae over the mucous membranes of the mouth and con-
Junctivae

Hay and Esans (266) reported a 41 year old man who
presented a “shower” of petechiae on the trun). and legs pre-
ceding death The day before he died the hemogram revealed
72187 white blood cells per cu mm, with 83 7 per cent eosmo
phils Forkner et al (192¢) described a 33 year old man who
had generalzed hemorrhagie lestons and shght ul-
ceration over the uvula and pharynx 15 days after extraction
of a tooth Five days later the hemogram revealed 158,000
white blood cells per cu mm, with 81 per cent eosmaphils

D Differential Diagnoss of Acute Leukemia

The followng conditions, which have been mistaken for
leukemia m children, were Listed by Mlls (452)

InreCTIONS (Lymphocytic Response)

Pertussis

Rubella

Mumps

Infectious mononucleosts

Infectious lvmphoes tosis

Typhoid fever

Viral and fungous diseases

Congemtal svphils

Tuberculosis

Brucellosis

Agranulocy tosis

Collagen dueases {rheumatic Tever, dermatomyostts, theuma

tod arthntss, lupus ers thematosus) ’

InrecToNs {Myclocytic Response)

Bactertal presmonin

Menmngococeic memngitis

Osteomy elitis

Diphtliena

Sepss (subacute bactenal endocarditis)
\UTArmosar Derects

Rickets

Scurny
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Malnutnition
InToNICATIONS
Heavy metal poisoning
Drug poisoning
Severe burns
Exophthalmic goiter
Primary hvperparthy roidhism
MaviGnaxT Diseases
Neuroblstoma
Hodglan's lymphomn
Reticuloendotheliosis
Metastatic bone lesions
SevERE BLEEDING or HEVIOLASIS
Acute wnd chrome hemorrhage
All hemolstic disorders
Portal hvpertension
Conditions mistaken for leuhemin occurnng i adults would
mclude
Lyven Nobes
Tuberculosts
Hodghmn s disese
Lyvmphosarcoma
Sarcordoss
Malann
SPLENOVMEGALY
Hodglan s disease
Bantis disease
Hemolyhe anerma
Sarcordosis
Aalana
HEMORRHAGIC MANIFESTATIONS
Purpurt hemorchagiea
Aplstic anemia
Scurvy
Cutaneous NODULES
Hodghmn's disease
Sarcordosis
Lymphosnrcoma
Mycosis fungoides
Raposi s sarcoma
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Neurodermabns of the scalp (Zskon and Einnberg 7491,
Agres, Jr and Ayres, 111 19)
Urcers o 31 Pexs (Bluefarb and Webster 56m)
Syphuhs
Lymphogranuloma venereum
Granuloma ingusnale
Tuberculosis
Carcimoma
Erosnve balamtis
Seven patients having nearodermatitis of the scalp were re-
ported by Avres, Jr and Ayres, II (19) All of these patients
had one or more petsistent, pruntic nodules of the sealp wheh
were somewhat refractory to local therapy The chmeal
course, appearance of the lesions, and Tustologre findings,
suggested the probability that this entity, which apparently 1s
not commonly recognized, 15 a vanant of localized neuroder-
matiis Zakon and Einnberg, (749a) presented a patient who
had “turban Iihe” tumors of the scalp which had a istologic
picture bling that of “Tymphobl " Tt was at first
believed that the early “turban” tumors were secondary me-
tastases of some visceral careinoma How ever, subsequent hus
tologie revealed a lymphocytic nfiltsate The
penpheral white blood cclls numbered 8,000 per cu mm,
wath {1 per cont eosinophuls, and the stemal bone murow
revealed 16 per cent eosnophuls
E Treatment of Acute Leuhemia in Children

1 Gexenaw Measvres § Farber (118a) employed the con
cept of “total care” for the patient with leukemia This term
15 used to desenibe the best medical and surgical treatment
avadable at the present time for the comfort, well-bewg, and
sncreased survival of a patent having an “incurable” disease
This “care” wclodes the use of blood transfusions, fuids
designated 10 restore the and base equilibriom and the prop-
er hydration of the tissues, antimerobal agents for the pre-
ventton and tr of compl 2 wnf disease, Jocal
or generalized imadiation, and surgical measures, even for
the teawporary relief af symptoms resylting from obstruction
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or pressure Measures to bolster the mental state of the pa-
tient and Ins family and friends should also be gnen con-
sideration  This “total care” wall not tend to alter the prog-
nosis, however

Farber (1783) stated that the three problems presented bya
child having leukerma are hemorrhage, complicating sec-
ondary mfections, and the leukermic tumor, with infiltrafion of
most of the organs or tissues of the body The most effectne
treatment for hemorrhage 15 the restoration of the bone mar-
row to an approumately normal state He believed that mfec-
tion should be prevented or treated vigorously with antumero-
bial agents 1f these children are to survive long enough for
ant1 Jeukemie chemical or hormonal therapy He suggested
therapy to destroy the leuhemic cells 1 the bone marrow and
cause rapud disappearance of the nfiltrates from the viscera
i order to prevent permanent dimage to mportant wviscera
and possible destruction of the bone marrow

1I Avtiverasorrtes Folie Actd Antagomsts Fohe acd
antagomists are compounds, closely related m chemical strue-
ture to folic acd, wlich interfere with some or all of the
metabolic functions of the vitaruns These were the first ant1-
metabolites to be used for the treatment of acute leukemia
Folic acid antagomsts were first used by § Farber et a
(178b) who, 1n 1948, reported a number of chmeal and hema-
talogic remissions wm children Although mamv types hve been
tested, only Ammopterm® and Amethoptenn® have been
used ertensively The daily dose 1s 05 to 10 mg of Ami-
noptenn or 25 to 50 mg of Amethopterin These com-
pounds are rapidly absorbed from the gastromtestmal tract
and are rapudly excreted by the hidnevs No sigmficant amount
was found to remn 1n the blood stre m of normal indiduals
following the oral admmstration of one dose, according to
Best and Limarz1 {(45b) Fountun (193) stated that the 1m
portant anatomic stte of action 15 1n the bone marrow, where
the prohferation of abnormal cells occurs Although remissions
occur following the admmstration of these compounds, they
are of short duration, and the patient becomes resistant to
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further treatment The touc reactions to these drugs may be
severe They may consist of severe bone marrow depression
with thrombocytopema and leuhopent, alopecia  stomatitis
with buccal ul , and e £ 1 ulcera-
tion with bleeding Hyperpigmentation developed 1 seven
out of 10 children having acute leukema who were treated
with Ammoptenin and reported by Waisman et al (702) Al
though these reactions are difficult to counteract, citroyorum
factor (folme acd) 1n datdy doses of 5 to 10 mg offers a
specific antagonist to these drags A complete discussion of
the folic acd antagomsts was presented by Petenng (518)
Burchenl and Kraloff (81b) preferred to use Amethopterm
rather than Aminopterin for the treatment of acute leukemia
They noted less touicity and better therapeutic results from
the use of the former drug

6 Mercaptopurine 6 ptopurine 1s an analogue of the
nucleic acd constituent adenme, and the physiological purine
base hypovanthine Tt does not mterfere with the same me
tabolic reaction as does Aminopterm, but probably acts as
another hnk 1 the same chain of reactions normally leading
to nudlerc acid synthesis

Burchenal et al (84c) reported that remussions of early
acute granulocytic Jeukemia mn children may often be induced
with 6 mercaptopunne  Therapy with the antumetabolite must
generally be contimued duning the remission They stated that
the drug may be used in combiation with Amethopterin and
cortisone but sequential use is apparently equally effectnve
In acute Jeuk A m and 6 purine pro-
duce longer and more satisfactory remussions than hormones
Cortisone and ACTH should be reserved for emergencies m
which the disease becomes resistant 1o the antimetabolites or
the pattent appears unlikely to survive long enough for the
slow er acting antimetabolites to be effective In cluldren hay-
g total witial leukocyte counts over 50000 per cu mm,
and m adults, 6-mercaptopurine 1s apparently safer and more
effective than Amethoptenn, they believed Dosage of 6-mer
Captopunine 1s usually 25 mg per hilogram each day, m a
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or pressure Measures to bolster the mental state of the pa-
tient and Ius family and friends should also be ginen con-
sideration  This “total care” will not tend to alter the prog-
nosis, how ever

Farber (178a) stated that the three problems presented by a
child having leuhemia are lemorrhage, comphcating sec-
ondary infections, and the leukemue tumor, with filltration of
most of the organs or tissues of the body The most effectne
treatment for hemorrhage 1s the restoration of the bone mar-
row to an approsimately normal state He belicved that infec-
tion should be presented or treated s1gorously wath antimicro-
bial agents 1f these children are to survive long enough for
ant1 leuhermic chemical or hormonal therapy He suggested
therapy to destroy the leuhemie cells in the bone marrow and
cause raprd disappearance of the mnfiltrates from the viscera
m order to prevent permanent damage to important viscera
and possible destruction of the bone marrow

1T Axtrvetasoures  Iolic Acid Antagomsts Fohe aad
antagomsts are compounds, closely related m chemical strue-
ture to folic acid, winch interfere with some or all of the
metabohic functions of the vitamins These were the first antt
metabolites to be used for the treatment of acute leukermn
Folic acid antagomists were first used by S Farber et al
(178b) who, 1n 1948, reported a number of elincal and hema-
tologic remussions n children Although many types have been
tested, only Ammopterm® and Amethoptern® have been
used extensively The daily dose 15 05 to 10 mg of Ami-
nopterin or 25 to 50 mg of Amethoptenn These com
pounds are rapudly absorbed from the gastromtestinnl tract
and are rapidly excreted by the hidneys No significant amount
was found to remam m the blood stream of norm1l individuals
following the oral admmstration of one dose, according to
Best and Limarzi (45b) Fountamn (193) stated that the m-
portant anatomic site of action 15 n the bone marrow, where
the prohferation of abnormal cells occurs Although remissions
occur following the admmstration of these compounds, they
are of short duration, and the patient becomes resistant to
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further treatment The towe reactions o these drugs my be
severe They may consist of severe bone marow depression
wath ¢ ut and leukopenit alopeent

with buccal ulcerttions and extensne gastrointestinal ulcera
tion with bleeding Hyperpigmentation deseloped in seven
out of 10 children hning acute leuhemit who were treated
with Amimoptenn and reported by W usmn ct al (702) Al
though these reactions are difficult to counteract citrovorum
factor (folmic acid) in dulv doses of 5 to 10 mg offers a
spectfic antagonust to these drugs A complete discusston of
the folic acid antagomssts was presented by Petering (518}
Burchen1l and Rrakoff (84b) preferred to use Amethoptenin
rather than Aminoptenn for the treatment of acute leuhemia
They noted less toxicity and better theripeutic results from
the use of the former drug

6 Mercapto) e !

6 7 ne 1s of the
nucleic acid constituent adenme and the physiological purine
base hypowanthine It does not mterfere with the sume me
tabolic reaction as does Ammoptenin but probably acts as
another Iok 1n the same cham of reactions normally Jeadmg
to nucleic acrd synthesss

Burchenal ¢t ol (84c) reported that remissions of early
acute granuloeytic leukerma 1 children mny often be induced
with 6-mercaptopurine  Therapy with the antimetabolite must
generally be continued durng the remssion  They stated that
the drug may be used m combmation with Amethopterin and
corisone but sequental use 15 1pparently equally effective
In acute Jeukemia  Amethopterm and G-mercaptopunne pro
duce longer and more y than h
Cortisone and ACTH should be reserved for emergencies n
winch the disease becomes reststant to the wntimetabolites or
the patrent appears unbkely to survive long cnough for the
slower acting antimetabolutes to be effective In children hay
mg total wutial leukocyte counts over 50000 per cu mm
and s adults 6 merc1ptopurme 15 apparently safer and more
effective than Amethopterin they believed Dosage of 6-mer
captopurine 15 usually 25 mg per hilogram each day m a
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or pressurc Measures to bolster the mental state of the pa-
tient and lus famly and friends should also be guwen con-
sideration  This “total care’ will not tend to alter the prog-
nosis, howcver

Farber (1781) stated that the three problems presented by a
child having leahemnn are hemorrhage, comphicating sec-
ondary nfections, and the leukemic tumor, with mfiltration of
most of the organs or tissues of the body The most effective
trettment for hemorrhige 1s the restoration of the bone mar-
row to an appronimately normnl state He helieved that mfec
tion should be prevented or treated vigorously with antiumicro
bial agents if these children are to survnve long enough for
antt leuherme chemical or hormonal therapy He suggested
therapy to destrov the leukemic cells m the bone marrow and
cause rapid disappearance of the mfltrates from the viscera
m order to prevent permanent damage to important viscera
and possible destruction of the bone marron

IT Axtivetasourtes Tolie Acd Antagomsts Folie acd
antagomsts are compounds, closely related m chemical struc-
ture to folic acid, wiich nterfere with some or all of the
metabolic functions of the vitamins These were the first ant
metabolites to be used for the treatment of acute Jeuhema
Folic acid antagomists were first used by S Farber ¢t al
(178b) wwho, m 1948 reported a number of clinical and hema
tologic remissions 1n children Although many types have been
tested, only Ammopterin® and Amethopterm™ have been
used extensively The daly dose 15 05 to 10 mg of Am
nopterin or 25 to 50 mg of Amethopterin These com
pounds are ripdly absorbed from the gastromntestinal tract
and are raprdly excreted by the hadneys No sigmificant amount
was found to remain n the blaod streim of normal indimduals
following the oral admumstration of one dose, accordmg to
Best and Limarzi (45b) Fountain (193) stated that the 1m
portant anatomic site of action 15 1n the bone marrow, where
the proliferation of abnormal cells occurs  Although remissions
oceur following the wn of these pounds  they
are of short duration, and the patient becomes resistant to
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Stickney and Mills (654) stated that corticotropin_and
corhisone exert no sigmbcant effect on normal human bone
marron  These hormones, with the folic acid antagonists,
conshitute an additon to the therapeutic agents av ailable for
the treatment of acute leukema  Remissions were produced
1n 93 per cent of children having acute ymphocy tic Jenkemn
when these hormones were used The results were deseribed
as “spectacular” but the remssions were not of long duration

IV Cowusrven Turary Damesheh (139d) noted remus-
sions n 25 of 28 children treated with ammnopterin combined
with large doses of costicotropm  He beheved that combined
therapy offered the followmg advantages (1) Corticotropin
appears to enhance the effects of ammoptenn, (2) the chance
of remission 1s greater than with exther agent used alone,
(3) the buceal and ga 1 ul are di hed
1 frequency, (4) the bleeding tendency of acute leukem:a 1s
dimunished by the corttcotropim and, (5) the chance for bone
marrow aplasia appears less than with aminoptenn atone

Kass (330} reported 19 cluldren who were treated for acute
leukemta during a two and one half year penod There were
13 boys and & guls, from three months to 13 years of age,
who were treated wath antibiotics and all except one were
gren repeated transfusions of whole bloed The durition of
survival after establishment of the first symptoms was about
three and one-half months for the eight patients who were
not gwen ammopterm and six and one half months for the
11 who recened ammoptenn, nme of whom also recerved

pin and some also Two patrents had com-
plete Temissions of two and one Mlf and three months, se-
spectively, after 19 courses of treatment with ammoptenn
©Of two pattents treated with combined aminopterm cort-
cotropun, one had a partia] remission for three wecks follow-
g therapy  Among eight patients treated with 13 courses of
corticotropn and two of cortisone, three had complete re

russions for from three to six weeks and seven had parhal
Temissions for up to two months
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single dose by mouth With higher dosage, formed elements
of the bone marrow may be severely depressed, although
some patients tolerate 5 to 7 mg per hlogram each day with
no tovic effects or only shght gistromtestnal disturbances
They reported that 29 per cent of 154 children treated with
cortisone and Amethopterm Ined at lewst a year, whule 52 per
cent of 52 chuldren survnved one year or fonger when 6 mer-
captopurine was added to this regimen  The drugs were used
m sequence They concluded that when a patient 15 m the
termmal acute stage of chrome granulocytic leuherma, 6 mer-
captopurme occasionally produces short remissions  The drug
1s not useful 1n such conditions as chrome lymphoceytic leu-
kemta, lvmphosarcomn, Hodghin's disease, or metastatic car-
cinoma

III Sicrows The adrenal hormones (cortisone, hydro
cortisone, predmsone) and corticotropin (ACTH) are some
times effectnve 1n the control of acute leukemna, according to
Pearson et al (513) Fessas ot al (184) studied the effectne
ness of hormone therapy 1 47 cases of acute leuhemin  They
observed excellent results i the lymphoblastic type, complete
remissions occurnng 1n 18 out of 22 children (82 per cent) who
were 10 vears of age or less and n three out of nine older
patients  There were partinl remissions i another seven pa
tients and only three failed to respond to therapy In con
trast, there were no complete remssions among 15 cases of
acute granulocytic leukemtz, and only two partial remussions
The treatment did not benefit one case of acute monocytic
leuhemt  In some cases 1t appeared that the leukerme pro
cess was accelerated by this therapy These obsenations
would suggest that lormone therapy should be reserved for
the lymphoblastic 1ariets of acute leuhemia and that such
therapy may be contramdicated 1n the other forms of acute
leuherma

The wmital doses are fauly large 300 to 400 mg of cortt
sone, 60 to 80 mg of predmsone, or 200 mg of corticotropin

may be admmmstered dadls
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LYMPHOCYTIC LEUKEMIA
A. History

IN 1876 Bresiadechs (46) was the first to describe a pa-
trent with leukemia cutis In 1850, Philppart (521) reported
a 40 year old woman who first presented a cutancous nodule
on the nght temple, followed by “pea to egg” sized cutane-
ous and subeutaneous nodules on the head and face, which
resulted 1n 2 leomne facies She also had nodules 1 the
breasts She dred four ycars after the fmitul cutancous nodule
appeared Two years later, Gallard (209) described a 37
year old man whose mihial cutaneous Jesion was on the chest
Three weeks later, numerous, thickened, hard, pale copper-
red lesions appeared on the face The forehead was deeply
furrowed the eyelids greatly thickened hard, immorable, and
covered nearly the entwre e)eball, causing a leonme facies
The hemogram revealed an “aleuhemic phase” with 1,200
white blood cells per cu mm A sumlar case was deseribed by
Kapos: {3281) 1 1885 which he designated “lymphodermia

perniciosa ™ Another report prior fo 1890 was that of Hoch
singer and Schuf (269)

The symp of chrome lenk are g lly referabl
to {1) a local accumulttion of cells which cause symptoms
by mechameal means, such as marked splenomegaly, cervical
and axllary lymphadenopathy, cutaneous tumors, and (2)
symptoms referable to a diminution of formed elements of
the blood caused by the myelophthusic replacement of the
normal cell elements with the leukemic cell The vanous

41
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F. Treatment of Acute and Subacute Leukemia in Adults

1 Suvrrortne Trrrary This therapy mcludes (1) anti-
biotics for cutaneous nfections, Kidney nfections, or ulcera-
tions of the mouth and throat, (2) blood transfusions for
anemia, and (3) attention to flud and electrolyte status

2 Srecreic Treraps A ANTIMETADOLITES  6-Alercapfo-
purme (Punincthol®) 6 mercaptopurine was used by Bur-
chenal et al (84c) for the treatment of 18 adults having
acute leuhemia Four of 12 patients wlho had adequate therapy
showed chinrcal and hematologic smprovement 6 mercapto
purme 15 mxaihble i 50 mgm  scored tablets The drug my
be admmmstered at any time of the day and the entire daily
dosage 15 usually given at one time  The dosage for adults 1s
100 to 200 mg a day Remussions have occurred from three to
four wechs after the begmning of treitment It 1s important to
continue muntenince therapy durnng periods of remission to
prevent relapse

Folic Acid Antagomsts There are reports of remissions fol
lowing the admimstration of Amethopterm (Hays ot al 268
and Clison 164) Amethopterin 1s given by mouth and the
usual mtial dose for adults 1 5 to 10 mg duby  The touc
mamfestations m1y be lesions of the mouth (ulcerations),
diarrhea, or bone marrow depression

p Sterows Corticotropm and cortisone have been re
ported to have mduced short remissions mn about one third of
the cases treated The preparations of the adrenal steroids
usually employed are ACTH gunen travenously (25 to 40
mg over an eight to 12 hour peniod), ACTH or gel, or
aine ACTH, given intramuscularly (100 to 200 mg a day),
and cortisone (200 to 400 mg a dy), or hy drocortisone
(160 to 320 mg datly) admimstered orally The salt intake
of the patient should be limited and potassium chlonde s

given routinely
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syndromes associated with anema, such as granulocy topenia,
manuested by lessened sesistance to infection, and thrombo-
cytopenta, manifested by a hemorrhagie tendency, are all
charactenstic of the second group  General symptoms my -
clude tachycardia, mcreased sweating, loss of weight, “ner-
yousness,” and easy fatiguability

B Pathogenesis

1 Incidence of Cutancous Lesions. The majonty of -
vestigators agree that specific cutancous manifestations occur
more frequently i chrome lymphoeytic leukerma than in other
types of Jeukemia This behef mv be due perhaps to the
greater freq of lymphocytic feuk At the Cook
County Hospital {Chicago), the incidence of chrome lymph-
ocytic leakemnn 15 greater than all other types of chrome leu-
kermsa and cutaneous mamifestatians are frequent in this form
However, there 1s a much lugher incidence of cutweous

volvement 1 monocytic lenlemia, although the total number
of cases 1s much lower

In a review of the ‘ d with
lymphocytic leukerma Beeh (39a) stated that 1t 15 not yet
known why some patients with leukemia have changes only
in the peripheral biood, bone marrow, or other mternal or-
gans without cutaneous mamfestations, while others have
numerous cutaneous mamfestahons which are sometimes the
only climeal symptom of the disease He believed that al-
though leukemtc cutaneous changes are rare, all cases having
these manifestations should be reported smece this problem

cannot be adequately studied from ! case reports
The vanous f

with the
different forms of Iymphocytic leul were piled by
Beek (392) with reference to a connection between these
Jesions and the type of leukerma The first group compnsed
patients having normal peripheral blood counts, the second,
those with “aleukerme” whte blood cell counts up to 10,000
per cu mm, the thid, those having “sublevkermc” Bood
coutits with 10,000 to 30,000 cells per cu mm, and the fourth,
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Figures 8 9 nd 10 Marhked lvmphadenopathy mn lymphoceytie

leuhemia
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Tn BecK's scuies of pitients having cutancous mamfcs_tnhom
assocated with lymphocytic Jeukerma, the age was 53 to 64
years which 15 10 years more than the age of selection for
all other cases of lymphocytie leuhemn  He also found that
60 per cent of these patients were men, 67 per cent of whom
had entineons tumors, 61 per cent prungo Ihe pipular le-
swons, §7 per cent herpes zoster, 75 per cent bullous lesions,
73 per cent purpura, and 71 per cent erythrodermt - Among
the combmed cutaneous mimfestations, Beeh found the fol-
lowng madence

Corprnep MANIFESfATIONS Pen CENT
O

Ery-
Cutaneous Pur- Udi- thro- Varlcells
Leston Tumor Papule Zoster Bullee purs caria derma form
Tumor xx 15 48 iy 17 50 12 1
Pupule G xx 4 62 17 12 o 0
Zaster 8 2 =X o 8 0 o 89
Bullae 5 26 0 xx 17 ] 0 0
Purpura 2 3 4 71 x 0 06 0
Urticana 3 2 0 0 0 xx o [
Erythroderma 6 0 0 0 L] 0 xx 0

N ancelliform 1 o 2 0 0 0 0 xx

From these statistics, 1t appears that lymphocytic leuhemic
tumors occur with all other cutaneous lesions but most fre-
quently with herpes zoster, when they are usually localized
m the healed gangrenous zoster scars Sumlar localization
of these tumors i areas of preceding wfection following a
local mitating agent have been described by Szenthiralys
(670) and Fuhs (205), or uleus molle, reported by Szodoray
and Borza (672)

Thas Kobner lihe phenomenon was found to occur in 8 per
cent of the cases having cutaneovs tumors associated wath
bymphoeytic leuhemia and m 8 per cent of the cases the
tumors were ulcerated The tumors were localized on the
head in 64 per cent of the eases, on the extremitics i 53 per
cent, on the trunk 1n 40 per cent, on the mucous membranes
mn If pes cent, and on the tonsils n 15 per cent Leomine
facies were found in 5 per cent of the cases There appeared
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patients having typical leukemic white blood cell counts
Beek's findings are listed as

Cutaneous aleno  Hepato-
Leston Normat  aemic  leuhemic” Leuhemta megaly  megaly
Tumor 1 11 22 56 a7 15
Papule a n 34 53 20 12
Zoster a 0 8 92 28 15
Purpur 8 18 235 67 40 10
Erythrodermtr 0 14 39 47 20 12
Bulle 0 10 17 74 23 10

Among the patients having normal penpheral blood find
mgs mn Beek’s sencs, lenhemic cutancous changes occurred
only 1n those haying lymphoey tie leukenme tumors  However,
these were all mstances of true primary cutaneous lympho-
cytic leukenia

A diagnosis of primary leuhemia cutis 15 made only when
therc are no ch.—mgcs m the penpheral blood, Ivmph nodes,
or mternal organs, and the only symptoms are i the shin
A dgnosis 1s possible only by histologic exammation of the
cutancous lesions and this diagnosis 1s later venfied by the
chmeal course of the disease Beeh found these character
istics to be present in the cases described by Pollosson and
Lebeuf (531) and C ] Wate (726) In the cases reported
by Abramowitz (1a, 1), Grosghh (245a), Halter (257), Kren
{356) and Zessler (750b), there was cutaneous hymphocytic
leuhemic infiltration, usually localized on the head How-
ever, further course of the diserse did not show lymphocytic
Jeukemic mvolvement of the peripheral blood, lymph nodes,
or internal organs

Beck (39a) found that cutancous manifestations were more
frequent m Iymphocy tic leukermia than m other tvpes of leu-
Lemia He noted only 72 cases of granulocy tic leukema with
cutaneous manifestations reported up to 1948, while there
were 289 cases of lymphocyvtic leukemia with cutaneous le-
sions He separted that leuhemua may occur at any age and
1n either sex  However, Ward (707) and Mot ef al (454a)
noted the defimite age of selection was 45 to 54 years
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passne mfltration from the Blood stream (1) All the mor-
phologsc constituents of the blood can be demonstrated in the
tumot substance, (2) the channels of transmigration cn be
ascertamed 1n section (3) the snfilirting cells take up a posi-
tou m conformity with the planes of least resistance, (4) no
cells of reactve type, such as plasmacytes or giant cclls, can
e demonstrated in the nonulcerated lesions (5) na degenera-
tive changes are demonstrable  However, Jaff (314c) was of
the opimon that 1t 15 difficylt 1o settle s queshion, since
tymphoid tssue 15 present in practically all parts of the body
Butler (89) described numerous mutoses present m the lym-
phocytie nests which would indicate local prohiferation of the
nodules He believed that, even though the pnmary changes
mught occur elsewhere, the fact would remain that an inde-
pendent lymphatic hyperplasia eusts in the shin - Accordingly,
the skan may wdependently undergo tympt £
which would be contributory to the development of lympho
cytic feuhemia Alitosis 1 the cutancous lesions of chrame
lymph 1 were deseribed by Amdt (14b)  Butler
(83) stated that numerous mitoses may be present in the dif-
fuse type but are rarely present m the circumsenbed tvpe of
tymphacytic levhemia eutis However, Retron and Gay (33%a)
were unable to demonstrate mutoses 1 the crenmsenibed type
Gates (214) believed that the cutaneous tumors occwnng
1 levkerma are of metastatic ongin i the majonty of cases
These tumors arise as the result of chance location of diffsely
dissemmating tumor ceffs which, when involving the skin act
as an independent entity and therefore, there 15 no consistent
relationship between the growth of the cutaneous tumors and
those m other parts of the hody Gates stated that lymphoma
and Jeukerma differ from other forms of malignant growth
prmanly because the mvolved cell 1s mobile sather than sta
tonary thus greatly faclitating the dispersal of tumor cells
which may result m widespread distribution through the lym
phatic system and blood vessels Temporary thrombosis by
tumor celly with gradual extension inta adjacent tissue would
explan many phenomena, although there 15 rarely histologie
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to be no particular loealization of the lesions in the older age
groups

Liendu (551) observed 100 cases of lymphocytic leukemia
and found that 20 per cent had cutancous mamfestations

According to Pmey (524a) all mstances of speaific leuhe-
mia cutis occur i the aleukemic form of the disease al
though « leukemic blood prcture mny supervene He believed
that the speaific cutancous mfiltrates which oceur i chrome
Iymphocytic leukemit vary markedly m frequency Granu
locvtic Ieuhemin cutis probably never occurs without pen
pheral blood changes where1s specific cutaneous lesions near
Iy ~lwyys develop with “deukemic  lymphocytic leukemit
Beek (391) found that 56 per cent of the patients having cu
tancous tumors of lymphocytic lenhemin had leuhemie hema
tologic findings and 44 per cent had an “deukemic” bloed
pieture H E I'reeman and koletsky (199) reported that spe
caific cutncous lestons occurred m 10 per cent of monocytic
8 per cent of lymphocytic and 1 per cent of the granulocytic
leukemna cases  Among 123 cises of leuherma which were
followed to termmation J D Kirschbaum and Preuss (343)
found five (4 per cent) had cutaneous mBltrations and five
(4 per cent) had imvolvement of the oral cusaty  Speaific cu
tancous lesions were present in § 3 per cent of k. Epsten and
\acEacherns (166) series of patrents who had leukemut

Two importint physiologicrl properties which influence the
conception of tumors of lvmphioid tissue were gnen by Ewing
(174) (1) Lymphod tissues e relatnvels mobile rather than
fised and lymphocytes e not only amebord but we struc
turally pliced m esy ecess to mph ind blood paths There-
fore tumors and tumor hike procusses e frequent n Iy mphoid
tissues nd usuilly tend to become wideh diffused (2
L)mphold tissue Tesponds to armtation with mflvmmatory hy
perplsin far more 1ctively thin wy other tissue

The question of whether lymphocytic leukenna may ong
nate 1n the shin s 1 pnmary discse or whether the cutaneous
Jesions Are metastatic m ongin has been considered Neham
(471) believed that true leukemic tumors were the result of
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merous penpheral wnte blood cells It 15 generally agreed
that several determmmng factors are apprently insolved

According to Pmey (514a) lymphocytes are usually found
1n the great majonty of persons n small aggregations m the
subcutaneous tissue but these minute masses are very few i
number Less frequently a few lymphocytes having no focal
amrangement may be scattered m the tissues of normal sk
He believed these two modes of dustribution would explam
the occurrence of the tno types of Jeukemia cutis as well as
the ranty of the ddffuse type Although the amount of fibrous
tissue 15 always increased 1n these condtions 1t 1s widelv dis
tnbuted m the diffuse type tesulting m unnersal thickening
and melastictty of the sk This cutaneous thickemng 15 also
wcreased by obstruction of the lymphatic channels which be
believed may also be the possible cause of the intense erythro
derma  Punkus (525) was of the opmion that the cutancous
nodules are derved from the normal lymphatic tissues of the
skin and are not the result of diapedesis from the peripheral
blood Rossle (550) reported a patient with chrome Iympho
cvtic leukemia who had no mvolvement of the lymph nodes
although there was a generalized Jeukemc cutaneous infiltry
tion It was believed that hyperplastic reticulum gave nise to
the Iymphocytic eells

The presence of ! helial

cellular el m
practicalfy everv part of the body permuts the der elopment of
specific lesions within any structure according to Friedman
and Meyer (201) They pomted out that the dosage of radia
tion therapy should be hept to the mmmum necessasy for
relief of symptoms because of the widespread distrrbution of
the disease

The widespread ocourrence of mute masses of lymphatic
tissue present m the body was emphasized by Habbert (558)
I'h:e proliferation which 1s charactertstie of the “hemablastos
es” does not affect all tissues simultancously and cutaneous
savolvement at least mn the “Tymphadenosis " accurs only n the
chronie form he stated  The two most frequent types of spe
eific cutaneous lesions which occur m Yymphocytic Jeuhema
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evidence of thrombosis The tumor cells are confined to the
perivascular regions m the lower vascular portions of the cutis
mn the earliest lesions  In leukerma, the cutaneous vessels may
be filled with cells, while intravascular tumor cells are not
usually present i lymphomas Gates assumed that the same
factors present 1 metastabic carcinoma may occur 1 meta-
static leuhemia and lymphoma The potentialities for growth
of metastatic tumor cells are varable and unpredictable
Many translocated cells, perhaps the myonty, dismtegrate
and die wlile the surviving ones may cither produce second-
ary tumors or remarm latent for a long penod before prohferat
g The dispersal through the lymphatic and vascular sy stem
of the cutis of tumor cells having varying potentialities for
growth (together with edema and mflammatory reaction from
cellular disintegration) scems, i Gates™ opmion, to be ade
qute explnation for the prodromal cutaneous mamfestahons,
as well as for the tumors of leukemia and lymphoma

There does not appear to be any clear understanding about
the relatonship between the cutaneous tumors and leukemia
and the underlymg leukemc process Nerther has the rel
tionship betw een the number of penipheral white blood cells
and the appearance and growth of the tumors been consistent
In the prttent reported by Goldsmuth (2331), cutaneous tu
mors continued to develop and a Inrge ulcerated tumor m
creased ripidlv i size despite the fact that the penipheral
wiite blood cells decrensed from 290 000 to 19000 per cu
mm Walther and Strocka (706) mentioned a case i which
the cutineous tumors disappeired during pertods of leuho
penin but recurred when the perphertl white blood cells
mereased 1 number The pitent deseribed by Westphall
(723) had intermttent fever \When the temperature was ele
vated, the lymph nodes became enlarged and the cutancous
tumors decreased 1n size, while a decrease in temperature re
sulted 1n diminution mn size of the lymph nodes and the cu-
taneous tumors mercased 1n size and number Cutaneous tu
mors do not apper to result from simple diapedesis or from
infiltration of the tissues comeident with the presence of nu-
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Iterature, to consider leukemi m the group of malignant
wmors However, he did not believe this assumption to be
warranted because of the fundamental differences between
lehermia and malignant tumors Malignant tumors metasta-
size from the primary tumors, while leukemic mfiltrations de-
velop locally from the undifferentiated mesenchywe which 1s
distributed widely throughout the body, particularly around
the smaller blood vessdls This wndifferentiated mesenchyme
can normally develop to free listiocytes, and probably to
Iymphocytes and plasmucytes, when untated Howerer, m
levhemia a fundamental change occurs 1n the reactiity of the
mesenchyme 1 that a shght, physiologic stmulation will m-

duce an abundant proliferation of penvascular cells, which
may diff mto lymphocyts

P and g tc tissue
Therefore, the levkermic tissue develops locally and not by
metastasis from a primary focus Leukermie cell proliferation
usually 1nvolves the bone marrow, spleen, lymph nodes, Tver,
lymphatic tissue of the gastromtestinal tract, and the Midneys,
although there may be more generalized proliferation w some
cases with imolvement of the heart, adrenal glands, lungs,
shan or other structures Jaffe beheved the mesenchyme of the
nervous system involved by leukemia did not duffer from the
mesenchyme of ymmolved areas of the body  Because of the

taxe” changes 1n the brain in acute leukemia a close relation
shap ewsts between nfection and Jevkemia according to Jaffe
He beheved there may be an "inhented or acquired rntabibity
of the mesenchyma” which causes the “leukemuc tendency” to
become manifest under the influence of a vanety of tovic or
mfectious agents

Nekim Jr (472b) favored the theory of “postembryonic
capacity on the part of the pervascular lymphoid cells of ad
venytial ongm  which was ongmlly advanced by Arndt

(11a) Neham therefore, attnbuted the development of cy-
taneous I‘, Lt\ {euk

y to an hit orifin
Leukemn cuts as the first manifestation of the disease was

reported by Beek (392) to occur m neatly 50 per cent of the
cases of feukemia In these cases the perpheral blood pic-
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are nodulr and diffuse and have sumlar histologic changes
However, 1n the nodular form the masses of lymphocytes have
a focal arrangement, wherets they are diffusely distnbuted
m the tissue in the diffuse type  According to Piney (524a),
this difference m the arrangement of the nfiltration 1s depend-
ent upon the vanations mn the distribution of Iymphatic tissue
m the normnl subcutaneous tissue

The theory that the nodular cutaneous lesions may onginate
from hemorrhages from the smaller blood vessels was disputed
by Ward (707) because (1) the nodular lesions do not resem-
ble obvious hemorrhage in similar tissues, they do not con
tan blood pigment, (2) the cells present mn the nodules are
not distnbuted it the promiscuous fashion” which would
occur with hemorrhage, and (3) cutaneous hemorrhage 1s not
followed by nodular lesions

Gans (2101) stated that the conception of mblating cu-
tancous tumors resulting from lymphocytic and granulocytic
mugrations 1s no longer considered to be correct, whereas the
theory of autochthonous des elopment has been accepted and
1s supported by Ribbert’s theory on the ubiquitous presence
of Iymphatic tissue  The foax of lymphacytic cells usually oc-
cur m mmnute numbers and begmn to proliferate as the result
of leulemic touns, just as they do m symlar tissue w other
orgins Neham (471) and Arndt (14a) demonstrated numer-
ous lymphocytes and Iymphoblasts m the process of nuclear
davision, thus proving that mugration of the cellular elements
from the vascular system and their prohferation n tissue are
possible The cutaneous changes m lymphocytic leuhemin may
be explamed by the presence of lympliocy tic cells m the shan,
while the granulocytic cells 1n the immature state m which
they occur 1n the peripheral blood, are not found in granulo
cytic cutancous lesions according to Gans (2101) Thercfore,
he prcsumcd that autochthonous development of the extra-
medullary granulocytic tissue occurs, although there 15 no cer-
tamnty as to whether this anses from the endothclum of the
blood capillaries or from the cells of the adventitia

Jaffe (314¢) found that there 1s a tendency, 1 contemporary
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taneous levkemic tumors

Semon (623) stated that cntaneous 1y olvement may occur
n some cases and imolvement of the ternal orgns or
Iymphatic tissue may occur m others becuse these organs arc
mamfesth elected by the mfltriting eclls posuibly becrse of
anmitating factor ¥le desenbed  patien who Tnd cutneous
imolvement himtted to the fice ears and dorsum of the hands
for “vears  He believed tlus localization would suggest imita
ton by achme rays such s oceurs mn erythem multiforme
and lupus ervthematosus  Rolleston (5724) observed a patient
who had widespread papular eutineons lesions which were
preceded by “ngors” on teo separite occaswons following
Toentgenotberapy

2 “Aleukennic” Leuhema The most comprehensw e deserip
tion of this 5o called “aleukemic” phase of leukemia s that of
Wiseman (7392) He stated that with rwe excephions the
hustologic picture of the lymphatic tissues 15 1dentical with
that of lympt Teuk with lymph but the pen
pheral blood shows either no distortions or onlv minor ones
the total white blood cells and/or the differential count On
close mspection however qualitative changes n the Jympho
cytes of the peripheral blood may usually be noted these
changes bemng wentical with those present 1n lymphocytic lea
kemia with lymphemia The mmportance of recogmzing this
type of leuherma aside from the theoretical 1mphications, hes
w the fact that the clmcal course d the prognosts may be
predicted with reasonable certanty and also more evact and
adequate therapy may be gnen In this typs of leukemua 1t

important to und d that therapy should be

directed toward the fundamental disease and not according
to the changes in the penpheral blood

With regard to the absence of superficial lymphadenopathy
as an mdication that there 15 no leukermic Bltration 1 the
deeper lymph nodes several lustrative cases have been

deseribed  In one of Frasers {198b) patients the mutial lesion
apparently developed 1n the shin and at antopsy was found
so have the primary nvot

1n a group of F 1
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ture was not yet characteristic and was described as the “aleu-
kenmue” phase of chrome lympho(:) tic leuhemua  However, the
cutancous lesions are not necessanly the first symptom of the
disease 1 patients having a normal perspheral blood picture
It has been stated that leukemia cutis 15 always secondary to
other leukemic 1y oly ement which, on careful exammnation, will
be evident m either the spleen, Inver, bone marrow, or Iymph
nodes  This assumption does not appear to be correct, mn that
numerous cases of leukemia cutis have been deseribed m
which there was no postmortem evidence of leukermic imolve
ment of these particular organs

Wile (731a) believed that exfoliatn e dermatitis may act as
an arnitant to the shin and give nise to lymphocytic leuhemia
Ile described a patient who had evfohatise dermatitis for sin
years prior to the development of Iymphidenopathy and the
penpheral blood picture of Iy mphocy tic leukemin  He (731e)
later stated “I believe the shin pathology rather than reflect-
g systemic changes, mtv be a continuous msult as a caust-
tne factor mn the production of lymphadenotic changes”
Leukemic nfiltrations occasionally develop n the cutancous
scars followmng herpes zoster (Chapter VII) The occurrence
of zoster following an msect bite was reported by Drake
(153), following burns, as m Halle’s (255) patient, and I
hue obsenved 1t following a tuberculin test A patient who
developed cutaneous leuhemic mfiltrations at the site of mjec-
tions and surgical mersions was reported by Cleland (115)
1le concluded that local cutaneous infiltrations are of metasta-
tic ongin L Epstem and MacEachern (166) rcported a
woman with leuhemia who had a contact dermatitis from
tincture of 1odine  Numerous speeific cutaneous nodules soon
appeared 1 the area of dermitins which evohed mto a
plaque found to be mfiltrated with leukemic cells, on his-
tologic exammtion The lestons have been reported to follow
an mfechon, as described by Szenthiralyr (670) and Fuhs
(205), and following a soft chancre, as noted by Szodoray
and Borza (672) Accordmg to Beek (39a), this Kobner-like
phenomenon 15 present m 89 per cent of the cases having cu-
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d d m the sternal
ture of lymphoeytic leuhemta then loped
bone mnrm\‘v, followed by simtlar changes m the penpheral
blood

C. Specific Cutancous Lesions

The vartous specific cutaneous lesions which may be asso-
crated with chronic Yymphocytic Jeuhemia are {1} nodules,
(2) mBltrations or plaques (3) nlceratne lesions, or (4) ex-
folatne erythrodermt The charrctenstic papules or nodules
are blue or red in color The ifitrations may result n thich-
ening or wrnkling of the shin and when the face, especially
the checks and forehead, are mvolved, the Jarge folds and
grooves produce an appearance described as “resembling the
convolutions of the bran” Not infrequently, deep cutaneous
ulcerations resembling a gumma occur Vhen generalized
erythroderma 15 present, the skin 15 dry, scaling, reddened,
thickened and pruntic These same specific cutaneous lesions
may also occur m other lymphomatous diseases, such as Hodg:
ks disease or lymphosarcoma

1 Nodules As a rule, the cutaneous nodules are well de
fined shightly elevated, smooth, and sem: globular, and vary
markedly in size  They may be one mm. 1n sze or as large
as 10 ems  and the larger tumory frequently become lobulated
from coalescence of the smaller nodules ~Ringed, festooned
lestons, resulting from central mvolution spreading of 2 single
patch, or yaxtapositon of mdwidual smaller patches, 15 an
unusual occurrence m lymphocytic leukemia although 1t fre-
quently occurs n mycosis fungoides The cutaneous tumors
are usually p but lly they disappear spon-

ly, or followang genotherapy. Accord-
mg to Gates (214), this 15 due partly to “local conditrons,
sice growth and regression may oceur sunultaneously in ad-
yacent tumors or even in the same tumor ” The shin which has
been imvolved by a tumor 15 shghtly pigmented or atrophie fol-
lowing complete regression of the
show great vanabuity 1n reaction,

tumor A single tumor may
, at tumes it “may be sensi-
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lymph nodes Fraser (198a) believed the fact that fundamen-
tal changes of leuherm occur in the tissues and not m the
blood 15 overlooked by many cliniciins  Among 76 cases m
Videbaek's (698b) senies, cutaneous mfiltrates were the imtial
symptom 1n 10 cases Rossle (580) reported a patient who ap-
peared to haye primary cutancous i oy ement of lymphocy tie
leuhemia m that there was no apparent involvement of the
lymph nodes Traub’s (638b) patient also presented the first
manifestation of chrome lymphocytic leuhemia 1n the shin
Scott (617) deseribed a 64 year old woman whose primary
lesions vere 1 to 10 em subcutaneous nodules  The penpheral
blood count was normal and there was no lymphadenopathy
or splenomegaly The imtial nodule, which appeared on the
nght frontal are of the scalp, was found, on histologic study,
to be a “reticulosis with dense lymphoreticulir mfltrate of the
stem cells, lymphoblasts and lymphocytes”™ The typical pic-

q
| R
. . »

t
N e o
: S
y RS

Figure 11 Cutaneous nodules of Ivmphocs ic leukemia



Pigures 14 & IS Cutaneous niodules of Iymphocytic leukerma
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Figures 12 and 13 Cutwmeous nodules of Ivinphocrtic leukemia
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the and at other tumes resistant,” as in the cases descnbed by
Retron and Gay (3382) and by 5 W Becher (38) 1fa con-
current hemorrhagye diathesis occurs, the nodules may be
hemorrhagie and simulate a melanoma When the nodules are
locahzed only 1 the deep portion of the cutss or i the sub
cutaneaus tissue the surface of the lesions may appear normal
or have only a shght blush tinge The typical nodules are
sellowish brown or yellowish red to blussh red or purple
color and often appcar transtucent on pressure These nodules
usually develop slowly and rarch become ulcerated In cases
having ulceration this was found to be duc to trauma and/or
sepsis The nodules are usutly soft or firm clastic, and ede-
matous while they marably remun Jacahized to the skin or
subcutaneous tissues and the decper structures are not in-
volved The cutaneous nodules may grow rapadly in size for a
time and then Temain stationary for years, or they mny re-
gress following therapy, without scar formation These nodules
usually do net ulccrate and rarely become necrotic The sur-
roupding shin 3s usually atrophic glossy, and traversed by
telangrectases Cutancous atrophy also occurs 1n areas not 1n-
volved by tumors thereby simulating acrodermatitts chromea
atrophicans, while in other nstances 1t may resemble sclero-
derma or dermatomyositis The subjective symptoms usually
consist of a “burning’ sensation and shight pan or discomfort
on pressure  Pruritus 1s not a prominent feature

Although the cutaneous lestons mav occur at any time in
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ranty, as well as therr similanty to other processes However,
clinical dfferentiation 15 not diffieult, as a general rule, because
of the certam well known charactensstics of the lesions A
number of diseases must be conudered in the dufferential
duagnosis of cutaneous niodules The patient reported by
Barnes and Moffatt (27) had lesions Which appeared translu~
cent on pressure, smulating lupus vulgans Baf erstedt (21b)
described o patient who had a specsfic maculopapular erup-
tion, resemblng that of secondary syphilss, which underwent
mvolution followmg treatment with Perandren® and peni-
clin However, this type of cutancous cruption 1s rarely as-
sociated with levherma  One patient desenibed by Bafverstedt
had cutaneous lesions which simulated those of scleroderma
Lavenson's (372) patient had umbilicated and bullous lesions
supertmposed on the specific cutaneous nodules

Chrome lymphocytic Jeukemia associated with nodular or
cremmsenbed cutaneons lesions does not eventuate w the
specific picture of exfolative erythroderma and well defined
tumars da not oceur 1n the course of unwersal or generalized
Teukermia entis, according to Arndt {14b) However, several
patients who had exfolatve erythroderma, as well as cu~
taneous nodules, have been deserbed The maidence of
nodules following erythroderma was reported by Beek (393)
to be sux per cent A patient deseribed by Swertzer (666) had
exfoliatnve dermatitis as well as flat cutaneous nodules on the
nape of the neck Bernhardt (43) reported a patient who had
generalized exfoliatine dermatitis associated with nodolar cu-
taneous lesions  Rosenfeld’s (575) patient first Presented ex-
folative dermatitis followed by cutaneous nodules molving
the mguinal regons, under the breasts, the popliteal fossae,
gluteal folds and around the umbihicus Splenomegaly oe-
curred ly with the of the
lesions In the patient reported by Senear (624b), the first
manifestation was the cutancous nodules whick were followed
by edoliatne dermattis Keim (333¢) described 2 68 year

old man who had Iymphocytic fewkemia hefore exfoliahve
eryt] . Wwith nodules d on the




58 Leukemia Cutis

the course of the disease, they usually appear during the so
called “aleuhermc” phase  Tlus designation, m my opinion,
does not appear to be justified since, as pomted out by Wise
man (739), there 1s no fundamental pathologic difference
between cases having a low or Iugh total Ieukocyte count
The appearance of cutineous nodules 1s usually considered to
be a grave prognostic sign, although many patients have had
such nodules one to several years before death Three
patients having symptomatic cutaneous iy olvement assocated
with Jeuhemia were desenbed by Borda and Celam (66)
The first was a 70 yer old woman whose mitial symptoms of
chronic lymphocytic leuhemin were a small “Jymphocyte filled”
tumor of the left cheel and the bone marrow prcture of
Iymphocytic leuhermr  The second patient, a 57 year old
woman, had chronic leukeria associated with cutaneous
nodules and edema of the face In the third patient, an adult
man, the cutaneous 1y ol ement of the face simulated my cosis
fungoides chinically but the hemogram disclosed 84,000 white
bleod cells per cu mm Degos et al (143c) reported a 64
year old man who had vanous cutancous lesions There were
nodules as well as purpuric lesions within the areas of cu-
taneous anfiltration  Histologie study of the infiltrates dis-
closed marked homogenous proliferation of the lymphocytes
and numerous lymphoblasts The diagnosis was “subacute
lymphocytic leukemia” There was a remarkably benefictal
and rapid " 1mprovement following cortisone therapy

The leukemic tumors may ongmate as small papular lesions
of blue, red, or yellow-brown color, which mcrease slowly m
size and number Simngle cutaneous nodules occur very rarely,
as m the cases described by Barnes and Moffatt (27), Bechet
(36b), Gate et al (213b), and Zeisler and Caro (750c) A 90
yeat old man who had cutancous lesions of 17 months’ dura
tion, associated wath lymphocytic leuhemia, was reported by
Degos et al (143d) The lesions were mfiltrated, papular,
and nodular

The nodular lesions are occasionally impossible to differenti-
ate climcally, according to Forkner (192c), because of thew
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Clauy’ (114) patient iad marked Jeukermc mvolement of the
tonsils, uvula, and buceal mucosa Drake (153} descnbed a
patient who had blush black hemorrthagie nodules on the Jeft
side of the tonsil

There are some reports of spontineous regression of the
lesions following therapy However, a 71 year old woman
who had spontans u of the nodules on
o oceasions, without therapy, was reported by Sjogren
(635) This patient had undergone surgery for pylone carew
poma and, six months later, moderstely sold “punhicad to
split pea sized, pink colored cutaneous papules des eloped
These lesions were g dized but most p d on the
extremties  There were 20000 wlute blood cells per cu mm.,
with 80 to 90 per cent lymphocytes Histologie study of a

Teswon disclosed a dense of ymphocyt
eells m the demms  The cutaneous lesions receded spontane-
ously However, five months later the cutaneous picture had
changed ‘There were numerous “spht pea”™ sized, purple m-
fittrations whuch tended to be of a luger size on the antenor
surfaces of the extremubies These larger lesions developed
central stouginng with 2 purulent exudate and simulated a
pustabwr syphibtic eruption  However, followmng pemcilin
therapy, they agam regressed A patient reported by Nomland
{482} presented cutaneous nodules following roemtgenother-
apy to the enlarged lymph nodes

A fair representation of the primary sites of mvalvement 1s
apparent i 93 cases from the Wterature {Table 1)

Gther patients who had lymphocytic leukema assocrated
with cutzneays svolvement have been described by Gallasch
1208b} Hunter (301), Lavenson {372}, Linser (384}, Nacolon
(4762) Oertel (486), T Oliver (490), Pardee and Zeit (501)
Sechg, (619}, and Shattuck (628) Veascy [596) Geserrbed o
patient wha had multiple cutaneous nodules associated with
Ivmplioeytic feukemia as well as conductice deafness 1n bath
ears due to the leukemsc mfltration

Casc Report A 59 year old man frst presented deep-
Iy pigmented cutancous lesions 1 the center of the back

£
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dermatitis, appearcd  One of Wile and Straumfjords (731g)
prtients first had exfoliatne dermatitis and chronie Ivmpho
¢ytic leuhema  Speeific cutancous nodules appeared inter-
mittently on varous parts of the body and verrucous and
condylomatous lesions mvolved the ankles They also de-
scribed a 63 year old man with exfolatne dermatibis whose
shin assumed a blmsh color, puticularly over the extremities,
followed by nodules over the upper portion of the trunk

A 59 year old woman m whom the climeal diagnosis of
Iymphocytic leuherma was made by tissue impnnts was re
ported by Hasench (263) He believed this procedure for
diagnosis to be of value when the bone marrow and perpheral
blood studies are normal Speeific cutaneous mvolvement by
nodules m1y be defimtely established by this procedure He
descnbed the technic for this rapid, office procedure test, as
follows Tissue from a typical cutincous induration 1s re
maved with a dermatologic punch  The fresh, unfised tissue
1s then “blotted” to remove excess blood 1t 1s then pressed
firmly several tumes on clean glss shdes which are ‘fived”
rapudly by drying or with gentle heat to pres ent disintegration
of the nuclear pittern and then stamned with Wnght stam,
followmg the usuil procedure An impnnt from normnl shin
usually reveals only torn collagenous bundles and a few fixed
tissue cells However n leuhema cutis or lymphosarcoma,
there are usuilly an abundince of pathognomeme cells
present

The site of predilection for nodular cutaneous Jesions ap
pears to be the face In a Iarge series of cases, Beek {39)
found that 64 per cent of these patients had nodules on the
head Generahzed nodular wnsolvment 1s infrequent, although
patients having this mvolvement most marked on the trunk,
breasts, scrotum, and pemis, have been deseribed  The mucous
membranes are rarely mvolved by leukemic nodules Although
this 1s a frequent occurrence 1n Iymphosarcomn there are some
reports of this mvolvement with leuherma A patient reported
by Shaw and Loughlin (629) had purple colored lestons on
the tonsils and a module molung the left lingual tonsil



Lymphocytic [ eukemia

wng a violaceous border, appeared an the right frontal
area of the scalp the upper hip, txunk, and the dorsum
of the extremties  One on the lower part of the back
was 10 by 4 cms n thameter  He died four months
after the frst cutancous 1ol ement appeared and au-
top! o elevated, mgmented lesians
Those which had been present when radioactie phos-
phorus was admimstered Tnd regressed, leaung a
brown pigmentation  Therr surface was flat but many
semamed elevated, firm and blush grey 1 color with a
wof border Histologie e of a cu-
tancous lesion winch had not been treated wath mdio
active phosphorus revealed a massne infiltration of
small Iymphocytes nl\ the derms whuch completely
1

filled the subepid Thus 1nff pene-
ated mto the adipose layer The diagnosis was lym-
phocybie leu} a1 Bstol
study of a lesion winch had been treated wath radio
active phosph showed coll of lymp

m niodyles surrounded by a fibrous reachion  The diag
nOSIS was bl

Yk
due to lymnp

feukerma  The anatomical diagnoses wese chrome
Temok 1

P na and lymphacytic levk in
Altration of the Lver, shin ladneys, lung Iymph nodes
spieen ard bone marrow

Case Report A 30 year old man presented small,
shghtly tender cutaneous wmodules, of normal “skin
color,” over the back and shoulders They had first ap

nenterd ana mansh nea ne A1 T

the grom axila and scalp  Sumultancously, \\paimess,
fatigue, shortness of breath, and a ‘heavy feeling 1n
the ~bdomen appeared, together with bleeding from
the gums On examination the mucous membranes
were pale and there were numerous blmsh 168, 5 to 95
mm cutaneous nodules wmyohmg the upper part of the

63
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Tapre I
Stres oF INVOLVEMENT OF CuTAEOUs NobDures
Site of Intoliement Per Cent Number of Totol
Cascs Cases
Heap Anp NEcx
Checks and forchead 2362 23
Nose 752 K
Eyelids 645 ]
Ejebrous 643 6
Ears 537 5
Lips 107 1
Chin 107 1
Sealp 430 4
53
TRrUNK
Trunk 322 3
Breast 150 14
17
ExTrEMITIES
Hands 107 i
1
Mucous MEIMBRANES
Tonsil 322 3
3
GENERALIZED 2043 19
19
93

of threc month’s duration Two months later another
appeared on the back adjacent to the it lesion
They ncreased rapidly n size and became tender to
palpaton  Symlar lesions had been present on the
scalp and lower lip for one week when others appeared
on the cxtremities and anterior and posterior surfaces
of the trunk Histologic examination of these lesions
revealed “lymphoblastoma, prabably mycosis fungoides
group,” and that of a tumor i the nasal soft palate
showed “lymphublustuma ” The lesions regressed mark.

edly followng therapy with radioactne phosphorus

Shightly elevated, 15 to 2 em, bluish-grey lestons, hav-
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iy

Figure 17 Cutaneous ecchymoses of head, thorax and extremities
{case veport)

and e Enl

of all lymphoid tissues
of the body, 1 close approumation to the penipheral
blood vessels, became nearly generalized There were
528,000 penpheral white blood cells per cu mm He
died four months after the first symptoms had occurred
At autopsy the shin was dry and “blotched,” wath pur-
punc lesions most marked on the face and neck The
shun of the face was of a deep purple color, except for
a few normal slan colored areas around the nose, mouth
and cars The shm and subcutaneous tissues of the
anteror portion of the neck were idurated as a yesolt
of subcutaneous hemorrhages The purpuric lesions on
the anterior surface of the lower legs consisted of oval
or crevlar, 1 to 5 em nodules, some with purple cen-
ters There was purpura of the mucous membranes

withm the oral cavity The anatomic and histologic
dug were lympt Teul with purpura
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back, shoulders and scalp There was generahized lym-
phadenopathy and hepatosplenomegaly The hemo-
gram, as well as histologic exammations of a lymph
node and an ntracutancous nodule, disclosed acute
Iymphocytic leuhemia  Two months after the appear-
ance of the first symptoms he had gencralized alopecia,
as well as blwish, elastic nodules v olving the sternum
and, more extensnely, the trunk and there was one
large nodule on the anterior area of the scalp The left
hand was swollen and there was pitting edemn of the
ankle Hemogram disclosed 72,000 white blood cells
per cu mm  He dred eight months after the onset of
the disease  The anatomical diagnoses at autopsy were
chrome lymphoeytic leuhemia, empyema of the left
lung, bilateral bronchopneumoma, and emacation His
tologic examination rev ealed lenhemic mfltration of the
skin, lymph nodes, and adrenal glands

Case Report A 27 year old man first noted fatigue
and shortness of breath three months’ previously fol-
Towed, two months Iater, by the appearance of red
cutaneous macules on the legs and on the temporal side
of both cyes  He had pamn 1n the upper left region of
the abdomen for the previous two wecks and hemor-
thages m the lips gums, and buccal mucous mem
branes for the last four days On examination, the lips
and throat were dry, the face was swollen over the
mlr region, and there were fading hemorrhages on
tho eyehds, arms, and lower legs There were extensne
ilateral subconjunctrval hemorrhages The Lips were
pale m color, shghtly swollen, and there was purpura
on the upper ip There were several hemorrhages of
the gums, wlnch were soft and plible, and a large
bloody eitravasation of the posterior palate, as well as
2 small ulcerated lesion on the tip of the tongue Two
wechs later he had muhed swelling of the face, lips,
and neck, difficulty 1 breathing and cutaneous ccchy-
moses, which mcreased 1n seyverity, on the head, thorax
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soles, and scalp These plaques were of a purple color, hemor-
thagic, shghtly elevated, thick, and firm The mucous mex:‘i
branes of the mouth and comunctrsae were similarly 10 oh
and superfieral ulceration with secondary infection and crust-
1ng, was most marked in these areas
Case Report A 97 year old man first noted a gradual
loss of weight four months previously He had -
creasngly severs dyspnea for seven weehs and left cer-
vical lymphadenopathy for “several” weehs A diagnosis
of Jeukemra (acute blast form) and secondary ancmia
was made and he was gnen transfusions of whole
blood On examynation, he had discrete, 1 ¢m, non-
tender, freely movable enlarged lymph nodes which
were generalized and also meolved the epitrochlear
regon The spleen was palpable 4 ems , and the Iner 3
ems below therr costal margins  There were petechiae
m the mouth and a purpunc cutancous erupnon of
minute, reddish purple lesions mvolving both feet and
apkles, most marked over the dorsum of the feet At
the first examination the hemogrim revealed §5 gm
hemoglobm 2680 000 red blood cells and 93 000 white
blood cells per cu mm  Preceding death one manth
later, there were 11 gm hemoglobmn, 3100,000 red
blood cells and 23000 white blood cells per cu mm,
with 1 per cent segmented cells and 99 per cent lym-
phocytes  The sedimentation rate was 27 mm 1n one
hour and the hematoent 25 per cent He was gven
rocntgenotherapy, transfusions of whole blood, urethane
and general supportive therapy, but lus conditron did
uot ymprove  He became weaker and the Jymphadeno-
pathy and splenomegaly became more marked Cu-
taneous mhltrations then occurred and the purpura m
creased m seventy The climeal diagnosis was “sub-
acute” lymphocytic leukemua At autopsy, the skn and
mucous snembranes were pale, yellow m calor, moist,
edematous and smooth, apd markedly crepitant There
was marked evlargement of the neck from subcutane-
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2 Infiltrations or Plaques. Infiltrated or plaque like lesions
are not a frequent specific cutaneous mamfestation of I mpho
cytic leuhemia  As 1n the nodular form, the face appears to be
the site of predilection for these lestons Pelagattr's (515b)
patient had leukemic nfiltration of the scalp wlnch smulated
cutis verticus gvrata A 63 year old man, who had rapdly
progressive thichemng and grooving of the scalp for four
months, was reported by Popow (536) Leder (376) de-
scribed a 58 yerr old man who had cutaneous leukemic m
filtrates mvoluing the eyebrows, nose, checks, and ears A
64 year old man who presented scieral pink mfiltrations, 25
cms 1n size, on the forehend and diffuse mfiltration of the
checks, was reported by Andrews (10a) A 74 yeir old mwn
who had bhush infiltrations on the face and trunk was de-
scribed by Milbradt (447 case 1) Cutaneous mfiltration of
the extremitics was reported by Barney (28d) in a patient
who had imolvement of the antenor surface of the tibn
Theso lesions resembled locilized myredema A patient who
had “patchy, paste-hke cutaneous filtrations of the nght
thigh was described by Matras (438) A 35 year old woman,
reported by Bechet (361), had mnfilirated, copper red very
sharply defined cutaneous plaques 1molung the areola of
both breasts

Generalized myolvement with cutaneous plaques or nfiltra
tions appears to be very infrequent i Ivmphocytic leukerm
A patient reported by Leviscur (386) first presented cutancous
erythema, scaling and pruntus which chmcally resembled
mycosts fungordes However the hemogram indicated leuke
m1 Infiltrated patches then appeired on the forehead and
later there were fungating tumors which showed duffuse ery
thematous infiltration, particularly around the evebrows and
extending well mto the scilp There were gronulomatous
nodules on the chin and small nodules ulecrations and abra
sions over the buttocks Blankenhorn and Goldblatt (52) de-
scrbed a man who had mfiltrated cutancous lesions, “from
mihary pomts to ptches more than § cms 1 dnmeter,” 1n

volving the entire cutaneous surface, wncluding the palms,
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Fgure 18 Ulceraton of e leg (AMA Arch Dermat 73 189
1936 )

Fgure 19 Ulcerition of chest wall from an underlving lymph

vode {AMA Arch Dermgt 73 189 1956 )
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ous emphysema A black, firm, disc-shaped intricu
taneous lesion was present on the nght side of the
upper hp  The cyehds and conjunctivee were “puffy”
and crepitant  There was generalized Iymplindeno-
pithy  Numerous leuhemuic mfiltrites were scattered
over the shin and mucous membranes but were most
marked on the mucous membranes mside the chech,
skin of the neck, abdomen, and lower extremities, par-
ticularly on the dorsal aspects of the feet Histologie
examination res ealed leukemic mfiltration of the lungs,
Inner, lymph nodes, and shin The anatonie diignoses
were subicute lymphocytic leuhemin, bilateral bron-
chial pneumonia, and subcutancous emphysemn
8 Ulccrated Lesions, The cutancous nodules which are
assocrited with leukerma seldom become ulcerated  Beek
(3%) found the meidence of leukemic ulceration to be 8 per
cent  This uleeration 1s usually the result of infection or
traum1  The mjority of reports of ulcerated lesions appenr to
mdicite that the extremities are the sites of predilection
Strota and Kusnetz (634) reported a 31 y ear old man whose
first symptom was the occurrence of sevcral necrotic ulcers,
maunly on the lowcr extremtties, which showed, on histologie
eximination, a dense collection of immature lymphocytes at
the base of the ulcerations and in surrounding tissues  Four
months Iter lymphdenopathy, splenomegaly, and perspheral
blood changes typrel of lymphocytic leukemin appeared He
also had uleerated lesions 1 the throt during the acute phase
of the disease  Hedges (270) patient was a 51 year old man
who presented a smill uleer, with undermined edges, along
the Iymphatic vessels of the nght arm  Ulcerated nodules
subsequently occurred on the legs trunh and scalp The clim-
cal picture n this case resembled that of tularerma or sporo
trichosts A 56 year old man who first hnd smll uleers, which
had thickened borders, on the knuchles and backs of the
finds with ulceration of the tip of the left pmna was re-
y Semon (623) Scven years later a superficinl mem-

ted b;
P deposit hnd developed on the soft pilate and wula

branons
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The patient descnibed by T Olner {490) had an oval-shaped
tumor 1n the axilla which was complicated by cutancous
necross A patient who had cutaneous nodules i olving the
face, which became ulcerated, was reported by Felsenbrunn
{183) A 88 year old man who had chronie Iymphocy hie leu-
kemia for fve years and cutaneous ulcerations on the left
buttock and night thigh for two and one-hlf years, was de-
scubed by Cannon (97b)  Although roentgenotherapy ap-
peared to “heal” the ulcer on the thigh, large ulcerations
subsequently occurred over the nght sacral area and buttock.
The skin 1 these areas was nfiltrated, shiny and of a pur-
plish color There were two ulcers 1 this area one was red
wath Bat granalations and was lined by thick edematous shin
with over hanging edges, while the other ulcer was mostly
overgrown by finger Iike granulation tissue
Another 1 15 !

of the gemitaha with 2 chmeal picture sumulating that of pr-
mary syphilis or other venereal diseases Three patients hav-
ing this mvolvement were reported by Bluefarb and Webster
(56m) The first patient was a 35 year old Negro who was
known to have had chronte lymphocytic leukemia for two
years On examination he had two lestons on the ventral sur

face of the pems which had been present for 10 days These
2by 3 em cutaneous lestons were red, raised and granuloma-
tous He had marked bilateral iguinal lymphadenopathy

The hemog) disclosed 26 per cent b lobm, 1,610,000
red blood cells and 141,000 white blood cells per cu mm,
with 94 per cent lymphocytes Histologie stady of the larger
lesion showed changes of lymphocytic leukemma cutis The
second patient, a 84 year old Negress, was hnown to have had
chronic Iymphocytie leuhemia for 12 years She presented a
4by 4 em granulomatous lesion on the vulva and two smaller
granulating lestons at the permeal raphe These lestons were
t:i a bnght r'e‘d uzlor and nodular She had mgumal Iympha

of the lesion on the vulva

P g
showed _ch:mgcs of lymphocytic lenkerma  The third patient
was a 35 year old Negress who had chrome Iymphocytic leu
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Tigure 20 Marked lymphadenopathy with ulcerited nodule of left
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Figure 21 Ulcerated nodule of the upper ip
Figure 22 Close up of Figure 21
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Fiure 25 Ulcerated nadular lestons of vmphocytic leuhernia on
the gemtaba  (Quart Bull Northuestern Unie M School 27 18
1933 )

!

Figure 26 Ulcerated nodular lesians of hmphooytic fedkemia on
the genitalia
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Igure 23 Ulcerated nodular lesions of Iymphocy ic leukemta on
the gemtun (Quart Bull Northwestern Umo 3 School 27 18
1953 )
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Figure 24 Ulcerated nodulir Jesions of lvmphocy tic leukemia on
the gemtidnn  (Quart Bull Vorthwestern Ump M School 27 18
1953 )

Remit She had cutaneous lesions on the vulia and permenl
riphe which were found to be lymphoey tic leukema cutis on
Instologic exumnation I hnve recently obsersed another Ne-

gro prtient who had 1 leuhemic ulcer of the pers

Two patents deseribed by Baldridge and Awe (251) had
ulcers on the pems Primiry syphilis was suspected to be
prescnt n both cases but dirkfield studies were negatne for
treponema palidum  However histologic examinations showed
the charctenstic picture of lymphoes tic Ieukemna A 37 year
old man reported by Shaww and Loughln (629) presented
Yeonme facies shallow cutaneous uleer wions in the sheril re
gon and ¢ small uleer on the pems hewns (113) patient was
V4T yeur old womn who presented 1 small ulcer on the left
Jabit majora wiich wis sumilir to other uleers mvolvung the
left aullt and left tlugh  Both the hemogrim and lustologic
studics of the lesions shawed the tvpreal picture of Iymphocy



Lymphocytic Leukema Kt

lymph nodes the spleen Yver Jungs and shin of the
face

Case Report A 55 year old man with chrome lym
phocytic leukerma had small cutaneous lesions which
had ‘appeared suddenly around the Iips and nose 10
days previously There was shght bleeding, from the
leston on the nose On exammation, there was a crusted
leston 1 the left nostrl and several cutaneous lesions
on the hps There were numerous soft nontender dis
crete freely movable enlarged cervical lymph nodes
most marked on the left side The spleen was palpable
11 cms and the liver 2 ems below their costal margins
There was marked mguinal lymphadenopathy  Two
months later he had mmpehgimzed cutaneous lesions
on the upper Iip and chin and a 2 em yellowssh crust
ed lesion 1n the bearded area These lesions had not
mprored following treatment with 2 per cent ammo
muated mercury omtment or with local appheation n
tramuscular 1njection or parenteral admimstration of
pemollin Two weehs later he had an ecchymotic en
taneous lesion on the left side of the nose which 1n
volied the left ali nast There were heavily coated
dark crusts and ulcerations covenng the face He died
two and one half months after the cutaneous lesions
first appeared on the face At autopsy the diagnoses

mcluding istologic findings were chromic lymphocy ic
leakema hzed Iymohad: h lized
ual h

P P
P hages leuk £l and hemor
hage of the lungs hepatomegaly and leukemc infiltra
tion of the lner petechie and leukemic infiltration of
the kidneys and ulcerative lesions of the skin and
penioral regions
4 Leulesic Erythroderma (Discussed 1n Chapter i)
5 G()H‘uer Cumnleaua Lesions  Although the most frequent
speaific cutaneous lesions which oceur i I
are of the nodular ynfl! il YmP‘;OCY:‘C o2

T ery
type other cutaneous eruptions which cannot be classified 1n
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te leukemia. A patient desenibed by Traub (655b) had an
uleerated lesion on the labia majora which showed leukemic
infiltration of the dermis on listologic examnation
Casc Report. A 56 year old man had cervical lym-
phadenopathy which had descloped suddenly one and
one-half years’ previously. A diagnosis of lymphocytic
leukerma was made at that tme He was gnen ro-
entgenotherapy. On exammation, there was general-
1zed lymphadenopathy and the Iner was palpable 8
cms below the costal margin  The hemogram rev ealed
128,000 wlite blood cells per eu mm , with 5 per cent
segmented cells, 88 per cent lymphocytes, 6 per cent
cosmopluls, and 1 per cent monocytes Roentgenogram
of the chest disclosed widening of the the hilar shadow
with numerous calaifications and increased Iinear mark-
ings radiating from the hilus There was some ifltra-
tion n the first antenor interspace, bilaterally, particu-
larly on the nght side and at the nght base Two
months later, crusted, red cutaneous lesions had ap-
peared over the entire lip and extending mto the nos-
trils, and the tip of the nose was red and tender There
were a few papulo-vesicular cutaneous lesions on the
cheeks, chin, left winst, and the dorsum of the nght
hand He had generalized lymphadenopathy and
marked splenomegaly Histologic exammation of the
cutaneous lesions revealed “leukerma cutis,” and that
of a lymph node “leuhemic transformation” He was
given penteillin, roentgen ray, and topical therapy and
all of the cutaneous lesions disappeared However,
mine months later he had a recurrence of the cutaneous
Jesions on the nose, nght hand, left wnst, and around
the mouth These lesions were extremely pamful and
increased 1 seventy despite therapy He died several
days later and the dirgnoses, at autopsy, were lobar
pnenmonta of the nght lower lobe and chrome Iym-
phoeytic leukemaa with leukemic mnfiltration mto all
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Figures 27 28 and 29 Rupia ke nodular lesions

63 year old man who had a diffuse papulo nodular cutaneous
cruption wnvolving the mner middle one-third of the mght
leg and to a lesser degree the backs and sides of the legs
The nodules were soft of “medim size and tended to group
1 small clusters 1 some areas The cutaneous picture resem
bled that of hypertrophic lichen planus F T Becker (37b)
described a 78 year old man who first presented edema of
both hands forearms feet and ears simulating the edema
which occurs n lymphangioma  There were hard  pea”
sized movable nodules i the swollen areas of hoth hands
and ears Histologic study revealed accumulations of pro
Iymphocytes wround the lvmphatic vessels which were be
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these groups are occasionally encountered

Koch (347) described two women, aged 59 and 54 years
respectinely, who presented justa-articular nodes on the el-
bows and forearms durning the course of ly mphocyhic Jeuhema

Several patients who had cutancous lesions simulating lupus
erythematosus have been described Therefore, 1t his been
suggested that Iupus erythematosus (as well as rosacen) be
considered in the differential diagnosis of Jeuhemit cutis &
76 year old man, described by Haxthausen (265), had sev erdl
raised patches of dermatitis on the face, most marked on the
cheeks and around the nose and eyes There was a marked
similarity to “butterfly” lupus erythematosus but Iustologic
study revealed leuherma  Feit's (182a) patient had yellow red
papules, some densely set, tht formed a 25 cm lesion which
nfiltrated 1n a “bat-hke” manner to the adjacent parts of the
checks and lated lupus eryther This patient also
had bluish-red infiltration, studded with small nodules, -
volving almost the entire scalp Neuberger (474) reported a
61 year old man who first had a “red spot” on the nght cheek
two years previously and erght months later a smlar lesion
appeared on the left cheeh A dignosis of lupus erythema-
tosus was made On esammation, two vears after onset of
the first lesion, there were lobulated, panless tumors on both
cheeks Histologic study of a cutancous lesion and a lymph
node revealed lymphocytic leukera  The cutaneous lesions
which occurred m Schildhraut’s (604) patient resembled
rosacea and mvolved the “butterfly” arex of the face

Other cutaneous lesions associated with lymphocytic leu-
Lemia have been described as resembling rupia, hypertrophic
hchen planus, lymphangtoma, localized erythroderma and
pivnasis lichenoides

The 58 year old man reported bv Bertacaimi (44b), pre-
sented shghtly elevated, ctreular, crusted, dark brown cutane-
ous lesions, which simulted rupia, on all extreruties  His-
tologxcally, the cutaneous lestons were densely mfiltrated by
lymphtm) tes, they were necrotic and, mn some areas, the sur-
face was ulcerated MacKenna and Davie (418) reported 2
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A, History

Tlm CUTANEOUS £ d with granulocyt
leukemia were descnbed at a much Iater date than those
which occur with ymphocytic lewkerma  One of the Brst re-
corded cases of this assoctation was that of Winiwarter (736)
101892 fallowed by the reports of Hmdenberg (283) m 1895,
Hirsehlaff (286) in 1893, and two cases desenibed by Nekam
{271) m 1838 The patient desenbed by Wimwarter was a
19 year old boy who had red tumors on the trunk, chest and
abdomen A 40 year old woman who had a 6 em tumor on
the thigh for one year was reported by Hindenberg The first
patient deseribed by Nekam was a 30 year old man wha pre-
sented generahzed pruritus and macular cutaneous lesions on
the abdomen and legs wlich subsequently became papular
Hus second patient was 2 37 year old woman who presented
blussh red maculo papular lesions on the abdomen

B. Etiology

Cataneous lesions do not oceur as frequently n granulocy-
tic leukemia as m Jymphocytic leukemia  However, when
these lesions do occur 1 granulocytic leukerma, they are as
charactenstic of the disease as those present m Hodglon's
disease or lymphosarcoma, according to E. Epstewn and Mac-
Eachern (166) They found speaific cutaneous lesions to be
present 1n 55 per cent of thewr cases of granulocytic leukemia

9
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Lieved to have obstructed the lymphatic flow, thus producmg
the lymphedema A 33 year old man who had chronic Iym-
phocytic leukemia for six years was described by Rothman
and Felsher (583) Symmetrical erythema had been present
on the checks and 1n the panetal, temporal and postauncular
regions for one year A few wechs after onset of the erythema,
shight mfiltration occurred 1n the postauricular regions The
chincal picture was thought to resemble localized erythroder-
ma. The patient reported by Norman (484) was a 42 year old
man who had “faudy thick,” shightly raised, small brown cu-
tancous papules, some of which were hemorrhagic The le-
sions simulated those of pityriasis hchenodes There was also
cutancous 1nfiltration, of 2 bluish color, imolving the back
Histalogic exarmation of the small cutaneous lesions revealed
leukemic infiltration
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b 1y located be-
ed p lly granulop tissue 15 app y et
ER B tioeytes about the smaller
1 1 hemhitial histiocy o e b

» hemocy
toblasts  However, fatte e « o fbrocytes

transform mto granulocytic cells m leuherma  Piney
‘(n;ly-!a) believed that gr;)elmd)msue 15 normally not present
sutnde the bone marrow (no subcutaneous myelod strue
tures comparable wath the “lymphomata” of Ribbert) and
1 1 with granulacytic leukerma

are thercfore, always metastatic  He believed this concluston
to be logical when the immatunty of many of the circulating,
blood cells 15 considered They are therefore capable of
reproductian aud also thetr presence i the blood stream is

¢ avnalont atuation for producing embolism  Pmey also be

N Snmanus n-

wed

by the fact that the circulabing DILLL Les wee ture

w this form of leukema and are, therefore more capable of
prohferation

The cases studied by Barney (28b), Hudelo et ol (299) and

h Ketron and Gay (338h), amang others, all favor the theory

[P —

since Placiivany we o
Arzts (16c) case the lymphoid tissue
placed by myvelod tissue, ind an ) ¥
ton rather than a sunple wfiltration  Bruusgaard (81) ob
served nearly complete destruction of elastic Bbers produced
bv a very dense wfltration of megakaryocytes myeloblasts,
and eosmophuds such as occurred m the patients reported by
Pelagatti (515a) and Sannicandro (5961) 1In these two cases
the marked merease of mitoses was a promanent feature
Rohr (571) theonzed that extramedullary focr are present
i the spleen and Iner of patients having leukemia, from
which foct of myelocytic cells metastasize 1n the skin by way
of the blood and Iymph vessels prior to the occurrence of

'
was completely re-
denendent prolf
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The cutancous lesions occasionally precede other symptoms
of leukenua, as m the 16 year old girl described by Beel and
Wyers (39b)

The important difference betw een the cutaneous mmfesta
tions of the acute and chronic forms of granulocy tic leukems,
according to Neham, Jr (472b), 1s that tumors practically
nesver oceur 1 the acute form but they constitute a character-
sstic chnical prcture m the chromie form of the disease

1 Age and Sex Incidence, Among 47 reported cases hav-
g sufficient data for tabulation, the following age mcidence
was found

Age, Years Men Women
Birthto 9 2 0
10to 19 4 3
20 to 29 3 3
30to 39 8 1
40to 49 3 6
50to 59 3 4
60 to 69 4 2
701079 1 0

There were 28 (60 per cent) men, i whom the average age
at onset of the discase was 37 vears, and 19 (40 per cent)
women m whom the age at onset was 40 21 years

Nekam Jr (472b) was unable to draw any conclusions re-
garding the pathogenesis of granulocytic leuhemin In the
majority of cases he studied the histologie study rev ealed only
pern asculir nfiltrites of variible density composed of granu
locytic cells  Jaffe (314c), who studied the inflammatory de
fense reactions mn leukemia found that, even mn a diffusely
lymphacy tic bone marrow the granulocy tic cells can prolifer
ate and encroich on the Iymphatic tissue when stimul ated by
infection  If granulopoiess 1s completely exhausted there 15
no defense rexction agunst infection  Although it 1s gcncmll}
agreed that the granulocytic cells of an exudate are dernved
from the blood, extramedulliry granulopoiesis occurs wlhich,
1n some cases, m1y result from colonization of immnture bone
marrow cells However, m the myjonty of cases, the cells nrte
produced locally In the normal orgamsm, the undifferentia
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C. Cutancous Lesions

Speific cutaneous lesions may occur m the tourse of granu-
locyhic leukema or its “aleukemic” form The typlc"ﬂ‘nmdular
. P 5 e D N teme e

and

. ary-

mg from “pinhead” to “cherry” size and thewr color ranges
from that of normal skin to deep purple The cutancous
nodules assocuated with lymphocytic Jeuhema have a pred
Tection for the face, while the nodules accurning with granu-
loceytic Jeukema primanly nvolve the trunk  The face, scalp

and extremthes are rarely affected and local symptoms usually
do not occur

Barney (28b) described the specific cutaneous lesions asso-
cated with grandlocytic leakemia as “piahead to walnut”
sized, firm, sharply crcumscribed, brown or bluish colored,
asymptomatic nodules winch chuefly smvolve the trund and,
less frequently, the face, scalp and extremities The nodules
are ether taised above the surrounding shin, to which it
15 mumately attached, or occur m deeper portions of the
subcutis  They occasionally become confluent, formung, Iarger
plaques In a few cases the nodules become ulcerated with
purulent degeneration, crusting, scahng, hembrrhage and
telangrectases

A patient desenibed by Almknist and Arzt (5) presented a
nodule on the lower hp which had a chimeal resemblance to
a chancre Hercheimer's (278b) patient had “pohead to
nickel sized” nodular lesions on the body and a “fist” sized
tumor on the nape of the neck

)\ i) lly described, but only 1 the cases
reported by Almkvist and Arzt (5)

and Arzt (16a) was the
speafic character of the lesions established by lustologie ex.

amnation  Barney (28b) found that pruritus and pam were
wfrequent symptoms and the number of Jesions varred from
one, as reported by Gans (210a), to almost umversal mvolve.
ment, as desenibed by Ketron and Gay (338b) The patent

Oral mucous membrane 1n-
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pertpheral blood changes of leukema  This theory of patho
genesis was supported by the reports of Herzberg and Schup
pener (279) who gwe detailed clinreal and histologic reports
of two patients who presented specific cutaneous lesions pre
ceding the pernipheral blood changes of leukemit

Histologic exammation of the cutancous nodules usually re-
veals flatteing of the rete pegs over the infiltrate m the epr
dermis  The bulk of the nfiltrate 15 in the corum and upper
layers of the subcutaneous tissue, grouped mamly around the
cutaneous appendages The wmfltrate may penetrate mnto the
fatty tissue as described by Rolleston and Fox (572b) and
Saphier and Seyderhelm (597) The mfiltrate 15 usually poly
morphous m chrome granulocy tic leukema, a feature not usu
ally present n the acute form of granulocytic leukema or in
lymphocy tic leukermia  Practically all cells of the granulocytic
sertes may be found in the nfiltrate polymorphonuclears,
eosmopluls, basophils, mjyelocytes, mjeloblasts and, occaston-
ally, histiocytes, mast cells, lymphocytes, plismacytes and
monocy tes

0 Typical leonme facres due to leuhemic nodules (Cour-

e 3
Figur Jham Ford, M D, Unnv of Hinoss, College of Medtcine )

tesy of Wi
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the tumors However, Hurschlaff (286) and Schleip and Hil-
debrandt (606) described the lesions as “brillnt wlite,
Hartmann (261) as “flesh colored,” Kerl {337} as “grcen”
De Langen (145) as “grevish violet,” Lubliner (402) as “red-
dish brown” Lutz (407) as “dull yellow,” and Steinbrinck
and Stukowshi (649) as “yellowish brown” The yellow color
of the lesions was stressed by Nekam, Jr (472b) who noted
that the tumors frequently have a clear central zone, while the
persphery 1s surrounded by a red halo

The trunh 15 most frequently mvoh ed by cutaneous Jestons,
while the etremrties are the next most frequent sites of m-
vohement A predilection for the face does not occur m
granuloevic leukemna as 1t does m lymphocytic leukemia
However patients having cutancous nodules mvolving the
face have been desenibed by Almkaist and Arzt (5), De Lan-
gen (145), Hartmann (261), Hudelo et al (269), Tennenbaum
(677) Lutz (407), and Saphicr and Seyderhelm (597) ‘The
patient reported bn Vi alther and Strocka {706) had a rasacea-
hie hem wluch was histologically specific of leukemia

The cutaneous lesions do not usually ulcerate but there 1s
a tendency toward ulceration when the mucous membranes
are mohed De Langen (145) and Saphier and ey derhelm
(397) described central necrosis of leukemic nodules Spon-
taneous regression of the lestons was mentioned by Hollander
etal (292)

Retron and Gay (33Sh) reported a 62 year old woman who
had been 1ll for two vears She had “pinhead ta pea” sized,
bluish red, shghth elevated intensely pruntie cutaneoys ],;
sions, which resembled urticam, involving the costal margns
of the abdomen These lesions mncreased rapidly 1n s1ze and,
within a few davs nodilec hed ~oe 3 0 0 ’
and behind the ears
slight Ivmphadenopathy
;}:215' were ber major svmptoms  Lhe cutineous eruption

me generalized two months later and the nodules had
greatly enlarged m size some being 2 or 3 ems 1 diameter
There was nearls complete closure of the nght ear canal by
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reported by Gans had polycy themia and a deeply mfiltrated
“mass” mvolving the Ieft lnp which was Iustologicalhy specific
but there was an aleuhemic myelosis The cutaneous lesions
preceded the Jeukemuce peripheral blood changes Ketron
and Gy s patient and they considered tlus early stage to be
an “aleukemic” my elosis

“Alecuhemrt” was present i Arzt’s (16b) patient, who had
specific cutancous lesions imoling the trunk, and also m
Iersheimer’s (278b) patient who had a nodular cutaneous
cruption on the trunk A 45 year old man, reported b E F“
Zimmerman and Curtis (753) had “mullet seed to quarter
sized cutancous nodules which were pmhish grey and copper
to a purphish hemorrhagie color, mvolving the trunk and all
extremities  These lestons were pamless, frecly movable, and
appeired to be attached to the shin and subcutinous tissues
The gams were tender and bled casily, while small petechne
were present on the left tonsillar pillr A ease of duffuse
nodulwr  alenhemice” granulocytic leukemia was reported by
Baldndge and Fowler (25b) This pitient, a 22 year old
woman first had pain and swelling of the knees, fingers,
wrsts, and elbows followed, three months Iater, by small
white nodules on the face and neckh  Subsequently, smulr
nodules appeared on the entire body, particular]y on the
forearms and legs and numerous firm 05 to 1 em nodules m-
volved both breasts A 77 year old man who first noted blwsh
pitches on the legs two years previously was described by
Roburgh and Russell (587) These lesions gradunlly spread
upwards and finlly mvolved the face He had mdurated
prpules over most of the body and on the face which became
raised to form tumors, producing a leonme factes

There are vanecd descriptions of these cutaneous nodules
Neham, Jr (472b) stated that they were “generally firm and
dastic m conststency,” Lubliner (402} described them as
“cartilagmous” and Whitehouse (729b) and Richter (559b)
as “very soft ” The color of the lesions, usunlly described as
Imd red or blue, Whitehouse believed mght be due to
telangrectasta or hemorrhages and extravasated blood 1nto
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n the cutis The majonity of cells in the mfiltrate wese grox
ulocytic leuhermie cells consisting of neutrophihe myelocytes
b

phihic myelocytes phils and large lymphoeytic cells
She died 11 days after the cutaneous lesions appered and the
diagnosss of granul Jeuhewmia was confirmed at autopsy

Buschke and Hirschfeld (57b) reported a 22 year old
woman who presented generalized “cherry to plum” sized
cutaneous nodules ‘The hemogram was “normal  but aspua
ton of a cutaneous nodule revealed large “atypical” lympho
cytes and monocytes Four and one half months later there
were 33000 wlite blood cells per cu mm wluch consisted
afmost entirely of “atypical large” lymphocytes  She died five
and one half months after the appearance of the cutaneous
lesions At autopsy there were “tumor deposits” in the bone
marrow mesentenc lymph nodes gastric mucosa of the stom
ach intestne ovares parametrium and dura mater s
tologae exarmnation of a cutaneous nodule and of the mternal
organs showed infiltranon of “atypical lazge celis” This case
was reported as one of “lymphosarcomatasis cutss ¥ but Herx
heimer (278b) interpreted 1t as one of granulocytie leukerma

Arzts (16a) patient was a 50 year old man who had been.
il for three years There were generahzed pale or brownsh
red from “cherry to nut” size cutaveous nodules He had
hepatosph 34 and lymphadenopat} There were
269000 peripheral white Blood cells per eu mm  with 8 per
cent myeloblasts and 22 per cent myelocytes Histologe ex
amugation evealed 3 marked wltration of myelocytes my
eloblasts and reticulum eells m the cutis He died two months
alter the cutanecus s clvement appeared and autepsy con
firmed the diagnosts of granulocytic lenkemia  Another pa
tent reported by Aret (16b) was a 20 year old woman had
been 4l for three and one half months ~ She had numerous

bluish grey “per ta bew” sized cutaneons macules and
pipules distubuted over the trunk, most marked on the
breasts She had lymphadenopathy and b ly There
were 5200 penipheral white blood cells pér oy m:;nj W

with 90
per cent gramdocytic cells She died one month after the
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shiny, clastic, mnhog:my colored, confluent nodules which
were sensitine to pressure  Numerous nodules, similar to the
cutaneous Jesions, caused enlargement of the tonsils and nu-
merous nodules and petechiae mvolved the mucosa of the
pharynv. The hemogram ranged from 3,180 to 65,740 white
blood cells per cu mm, with from 50 to 925 per cent granu-
locytes and there was a secondary anemia  She died four
months after the onset of the cutancous lesions and one month
following the peripheral blood changes The diagnosis of
granulocy tic luekemta was confirmed at autopsy

A 60 year old man, deseribed by Hershemmer (2784), had
numerous cutancous nodules, of “pinhead to baby’s fist” size,
mvolving the trunk and nape of the neck He had hepato-
splenomegaly and the hemogram ranged from 7,300 to 71,000
white blood cells per cu mm, with 60 to 70 per cent poly-
morphonuclears and 2 to 3 per cent cosimophils  Histologic
cxammation of the cutaneous nodules revealed granulocytic
cells  The diagnosis of granulocy tic Jeuhemia was confirmed
at autopsy

The 47 vear old woman, reported by Saphier and Seyder-
helm (597), had been gnen roentgenotherapy for leuhema
wluch resulted 1n “improvement” 1n the perspheral blood pre-
ture and decrease 1in hepatosplenomegaly  However, one year
after treatment, “pea to bean” sized, reddish cutancous and
subcutancous lesions developed on the tip of the nose and
ramus of the jaw  The lower hp was swollen and mfltrated
and hard, red, pamnless, “lentil to pea” sized nodules ap
peared on the forehead Two weeks before the appearance
of the cutaneous lesions the hemogram revealed 280 000 white
blood cells per cu mm, with 16 per cent polvmorphonuclears,
58 per cent myeloblasts, 15 per cent cosmophils & per cent
Dbasopluls and 3 per cent lymphocytes On the day of death
there were 17,600 white blood cells per cu mm, with 69 per
cent myelocytes and mjeloblsts  Iistologic exammation of
a cutaneous nodule from the nose revealed a cellular mfiltra-
tion which was most marked 1n the subcutincous tissues but

was also present around the harr follicles and sweat glinds
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Figure 31 Nodule of granulocyhe leukemia in the deep cubs
(AMA Arch Dermat 73 189 1936)

The upper Iip was so grossly swollen that 1t overlapped the
lonerip There Were numerous firm red 1to 3 em, elevated
nodules on the trunk which were painless and freely movable
The hard palate was extenswvely ulcerated with a foul greysh,
ewsly removable membranous slough and there was severe
2 He had lymphadenopathy m the postenor cervical
left supraclavicular and aullary regions as well as hepato

splenomegaly This patient was later reported by Paul and
Limarz: (503) when he presented several indurated clevated
cutaneous nodules on the scilp There was edema of the up

per cyehds and 2 marked reduction of the palpebral fissure

The swelling of the upper lip projected over the upper teeth
and evtended upward to miohe the nose and masillary re

gon Numerous red to pnk indurated elevated freely mov

able {102 om cutanecus lesions were thstnbuted over the
scalp face mnech trunk, arms and thighs  but were most
numerous on the back and chest Histologic exammation
of the shin revealed dense cellular wbltrations of the co

rum and subcutaneous tissue which were most extensive
1 the subcutaneous tissue The cells formed dense confluent




88 Lewuhemia Cutts

cutancous involyement appeared Histologic exammation of
the shin revealed mfiltration of the hypoderm with what ap
peared to be normal lymphocytic cells The oudase reaction
was positne A diagnosss of granulocytic Jeuhema was con
firmed at autopsy

The pauent described by Gottron (2381) had mtensely
pruntic evconated cutineous nodules on the face and neck
and a 2 em nodular leukemic infiltration on the forewm The
floor of the mouth was neerotic Histologic examnation of a
cutancous nodule rev ealed an infiltration of myeloblasts The
ptient died two weeks later and autopsy confirmed the diag-
nosis of granulocytic leukhemia  Nekam Jr's (4722) pinent
was a 62 year old womin who had been 1l for 15 days
Numerous blinsh, brown and pale yellow, ‘pen to bean” sized,
firm cutancous nodules had first appeared on the breasts and
thighs, while the arms and legs subsequently became 1n
volved  There was hepatosplenomegaly and the penpheral
blood count first showed 21,000 white blood cells per cu mm,
but later this count was 2,200 per cu mm with 94 per cent
mycloblasts  The diagnosis of granulocy tic leakemia was con
firmed at autopsy  Patrasst (507) described a 51 jeir old
man who had acute granulocytic leukemia with cutaneous
tumors  Detuled peripheral blood studies were recorded
durmg the following two years At autopsy, there were me
tastatic tumors amolving practically all lymph nodes and m-
ternl organs, mcluding the heart muscle Yamnzah and
Nakano (747) reported a 12 vear old boy m whom a tumor
of the sclp appeared seven months after an ijury  He had
cervical and retroauriculir lymphadenopathy and the hemo-
gram first showed ancmin and leuhopenta but later revealed
leukocytosss  Autopsy disclosed granulocytic Ieuhena nyolv-
g the bone marrow, lymph nodes and spleen

Sencar (624a) reported a 44 year old man who first had
nodules on the trunk 1nd, 1 short time later, on the face, while
the lips, particularly the upper, became enlarged There was
a typreal leonmme facies with numerous large, firm, red cu-
taneous nodules, most prominent s the supraorbital region
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seeurs mostly from the local cutneous lestons rather than
fromn the bone marrow or from the blood stream

Ulnich wnd Parks (693) descnbed a 45 year old woman
whose major symptom was “wetkness” She had spleno
megaly and 180 000 penpheral white blood cells per cu mm
with 38 per cent myelocytes and metamy elocytes A duagnosis
of chronie granulocytic lenkemma was made and she had tem
porary mprovement followmg roentgenotherapy  However
ten months later she presented discrete shightly elevated 8
mm cutaneous lesions which had a central yellow area about
3 mms 1 diameter over both arms and Jegs Both legs were
edematous The lesions healed leaving pigmentation follow
mg teatment with roentgen rays and Fowlers solution  Aua
topsy dusclosed granulocytic Jevkerma as well as mulary
tuberculosis

A 4" year old woman desenbed by E. C Jones (319) pre
sented a widespread nodular infiltrated cutaneous eruption
She had generalized lymphadenopathy and following a sore
throat and bleeding from the gums hepatosplenomegaly de-
veloped The pertpheral blood picture was that of granulocytic
leukerua with numerous circulating blast cells A three and
onc halt jear old boy desenbed by Gunewardene (247)
had “more thwn a dozen pale 373 cm cutaneous nod
ules on the scalp three months after an attack of measles
Simultaneously the perspheral blood picture changed from
“secondary anema to granulocyhic leul " The
nodules 1creased in size and number and spread to 1molve
the forehed and evebrows However many of these nod tles
disappeared or decreased 1n size ust before hus death  Histo
logically these nodules showed dense mSlirations of large
monotyhic cells m the muscle laver Hartmanns (261) pa
tient was a 31 year old man whe had several recurrences of
‘;”0““5}’ "l}eu(;(l ;0 cherry” sized cutaneous nodules on the
upper Iip cheek forearms legs chest and gromn Th
gram reverled 162000 white )Elnod cells yergr eu mm e\\ztehmgl
per cent neutrophils 15 per cent myelocytes and & per cent
cosinophuls Histologic examination revealed mfltration. around
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Figure 32 Elevated leukemmic nodules on the back  (Courtesy of
Wilkam Ford M D, Unn of Hlinots College of Medieme

masses about the sweat glinds, adipose tissue, blood vessels
and hair follicles  The reticulum about these mfiltrations was
mcreased and actne mn the formaton of leukemc cells The
predommant cells were blast forms with occaswonal neutro-
philic myelocytes and there were lirge, roughly rounded,
monocytes hning large nucler with frequent wrregular forms
Mitotic figures were not common and neutrophilic leuhocytes,
metamy elocytes and phagocytic cells were occasionally pres-
ent At autopsy, histologic exammation of a small subeu
taneous nodule revealed numerous blast cells with frequent
early neutrophiic myelocytes This suggested a pnmiry a«
tochthionous cutaneous dernation of the leukeme blst cells
from the local reticuloendotheltil elements rather than m
fltrations of leukemic cells of metastatic orign, according to
Paul and Lumarzt The mplications are great, they stated that
the rapid pouring out of my elocyvtes mnto the peripheral blood




Granulocyftc Lenherua a3

per cent mycloblasts and 33 per cent myelocytes Estologe
study of a cutaneous nodule showed a pernasculir mfiltra
tion consisting mainly of mytlocytes and myeloblasts Ten
nenbaum (677) desenbed a 60 year old man who first noted
pamn in the lower sternum and shortness of breath on exertion
one year previously Six weeks before ecammation painless
blush colored cutanedus “spots” ppeared which became
nearly generalzed wathan few weeks Sumultanecusly the
duspnea mcreased and msomnia and pam m the left hypo
chondrium developed The slan was mottled and covered
with small petechuae and larger confluent hemorshagie “spots”
which were most pronounced on the trunk and flevor surkaces
of the extremuttes Some of the purpuric lesions were bnght
red 1 color while others appeared to be fading ‘The oral mu
T v Tagic
ele-
. - pap
ules and nodules 1nvolving the trunk and extremities and o
few on the face beland the ear and 1 the ora) cavity Only
a few lesions on the tonsils and m the oral cavity were ul
cerated A few larger thmors 15 ¢m mn size and a smaller
“hazelnut” sized lesion were present on the left cheek They
were dark blue in color ghstening globular and sharply cr
cumscribed A sumilar “dime” sized tumor and one 2 ems
dhameter were present on the lower one half of the sternom
and a few others were scattered over the body The larg
est of “quarter” size was mukedly levated above the skin
surface of the left thigh There was submaxillary maxiNary
and mgunal lvmphadenopathy  The perpheral white blood
cells consisted of 293 per cont polymorphonuclears 2 per
cent mheloevtes 15 per cent myeloblasts 8 per cent mano-
cvtes and 59 per cent lymphocytes
Emile-Wedl and Isch Wall (1631} reported + patient wath
granufocvtic feuherma m whom six weeks before death cu
tancous tumors developed sunultaneously w
ance of “undlﬂexenmlei(‘l” cells i the S tho appear

penipheral blood San
ncandea (5961) reported a 25 year old man who had granu
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the hur follicles and other cutaneous appendages The capil-
laries were marhedly dilated and filled with cells having a
positne ouidase reaction  The diagnoss of granulocytic len
hemia was confirmed at autopsy

Saslawshy and Toffe (599) reported a 34 year old man who
had multiple cutaneous nodules There was diffuse Iymph
adenopathy and splenomegaly The peripheral wlnte blood
cells ranged from 9,000 to 37,000 per cu mm, with sarying
numbers of 1mmature cells Autopsy revealed Iy perphsit of
the Iymph nodes and spleen and lymphod infiltration of the
cutancous tissues  Despite the histologic diagnosts of “round
cell sarcoma,” this case was considered to be chronie leu-
Kemia which had dey eloped nto granulocy tic Jeuhema

Bruusgaard (81) reported a 33 year old man who presented
numerous blush, 1solated, confluent cutaneous nodules, of
“pea” size or larger, eitending to the subcutaneous tissue
These lesions mvolved the trunk and evtrermties and Jarger
flat 1ofiltrations were present m the lower dorsal and sternal
regions  The hemogram revealed 410,000 white blood cells
per cu mm, with 60 per cent neutrophilic my elocy tes, 18 per
cent polymorphonuclears, 6 per cent eosinophuls, 4 per cent
basopluls, 8§ per cent lymphacytes, and 8 per cent monocy tes
Another patient reported by Bruusgaard was a 30 year old
man who had numerous hard, blush, elastic, purpuric, mfl
trated cutaneous lesions imohng the thighs and back and
nearly generalized lymphadenopathy  There were 70,000 perr
pheral white blood cells per cu mm, with 856 per cent
myelocytes 62 per cent myeloblasts and 1 per cent eosino
phils  Histologie studv of the shun showed profuse pervas
cular nfiltrations with my eloblists  my elocvtes, neutrophlls
and eosiopluls

A 17 year old gul reported by Lublner (402), had been
311 for seven months  She had numerous bluish red or brown,
fibrocartilagmous, wregulirly distributed cutancous nodules
There was lymphadenopathy and hepatosplenomegaly The
hemogram varied from 44,000 to 116,000 w Iute blood cells per
cn mm, with 17 per cent polymorphonuclears, from 13 to 74
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which Freund beheved would justify the concnsion that eells
of loose connectis ¢ tissue fat and vessel walls transform nto
Jeuhermc blood cells Following roentgenotherapy, the Tus
tologic picture of the skin showed transitional stages 1n whch
the roversion of Jevkemie cells to connectve tissue cells and
conneetin e Lissue Yas apparent

A 30 year old “Jnanese  described by De Langen (145),
1nd wtense pruntus for one week preceding the appearance
of cutaneous tumors on the head neck and trunk  These le
sions imereased rapdly m size and central necrosis deseloped
i the larger tumors The peripheral wlute blood cells
creased from 113000 to 300000 per cu mm withm a few
weeks time and perovidase staming produced a positve xe
action  Histol of a leston revealed
numerous monomorphous round cells  Many of these cells
showed mitosis but the the oudase reaction was negative
Barney's (28b) patient a 53 year old man bad been 1lf for
six months  He bad app iy 10 ey
tneous papules myvohmy the lower bp and goms which were
of “pishead” size and were the color of the swrrounding mu
cous membrines  There were numerous “mnhead to cherry”
stze brown to purple firm nonmnflammatory cutancous nod
ules on the trunk and to a lesser estent on the thighs and
upper arms  The majonty of these lesions were elevated and
movable with the skin while a few were deeper 1n the sub
cutts The lesions were most promument on the abdomen and
lower part of the bick The hemogram revealed 24600 to
83000 whate blood cells per cu mm with 10 1o 31 per tent
neutrophuls 1 to 3 per cent eosmophilic myelocytes and 1 to 7
per cent myeloblasts Ue died two months after the cuta
aeous mvolvement occurred  Histologic examination reealed

the conum to be wfittrated wathy granulocytic cells which had
a positny e oxrdase reaction

Rolleston and Fox (572b) descnbed a 58 year old woman
who had oval shaped  slate grey to plum colored cutaneous
nodules on the back and on both thighs with some 1solated
nodules on the calves and upper arm  The lesions were rough



94 Leukemia Cutis

locytic leukemin for two years before 1 polymorphous cu
taneous eruption appeired These lesions were yellowish
colored vesicles papules pustules and nodules which were
disseminated over the shin of the entire body the most nu
merous tnd prominent lesions being “pea to nut sized nod
ules  There was hepatosplenomegaly and the hemogram re-
veded 560 000 wlute blood cells per cu mm  wath 52 per cent
myelocytes Fstolagic study of » cutancous lesion showed 1
dense mfltration of mycloblsts myelocytes eosmophils and
megaharyocytes m the deep cutis He considered the cuta
neous nfiltrition to be the result of locilization and coloniza
tion of peripheral blood cells 1n the skin

The pient reported by A M H Gray {239) was 1 36
year old man who first noted 2 dark” cutneous nodule
on the left cheeh siv months previously A short time hiter
mother nodule appeared on the nght cheek and others sub
sequently involved the forched estremities trunk and cheeks
On cvimmation  there were appronimately 20 deeply wfil
trated “dark plum  colored cutaneous nodules the largest
beng of cherry size He had mild lymphadenopathy Histo
logic examinahion of a2 cutaneous lesion showed diffuse rather
patchy infiltrition of the dermus and hypoderm which was
most marked nlong the blood vessels ind around the hur
follicles and sweit glhinds This nfiltration consisted of
lymphocytes and plismacytes The blood picture was that of
granulocytic leuhemnn A 48 year old womwn reported by
Hudelo et al (299) hd generalized erythema with slight
Iichenification of the shin of 28 months duration There were
cutneous pipules and small bullhe scattered over the bady
and many nonuleerated nodules on the fice She had spleno
megaly nd the hemogrim was typreil of grinulocytic len
Lemn Histologic study of a cutancous nodule disclosed nu
merous granulocytic cells while the pipulir nd vesicular
elements showed only the usual inflimmatory features The
ptient reported by Freund (2001) presented circumseribed
jeuhemic cutineous nodules Prior to roentgenotherapy the
Iistologe picture of the shin revealed transitional cell stages
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Figure 33 Plam colored true leukemue mfiltrated plaques on fore

head and nodular lesans on eyebrows and malar promnences

(Cotrtesy of Maunce | Costello MD  AMA Arch Dermat
"1 600 1955)

ed mostly myeloblasts with a few other granulocyhe elements
Following with procaine p I the temp

returned to near normal the spleen and lymph nodes de
ereased m size and the hemogram showed 2950 white blood
cells per e mm  with 49 per cent polymorphonuclears 50
per cent lymphocytes and 1 per cent myelocytes Histologie
study of a cutaneous lesion was reported to show changes
compatible with those present mn granuloeytic leukerma
Another patient reported by Costello ¢t al (127b cased)
was a 84 year old woman who had marked weakness loss of
weight anoreua and severe genershzed pruntus for s
months  She had marked lymphadenopathy in the left axlla
and a small hemorrhagic lesion which bled spontaneously on
the left leg Several purpunc papules were present on the
buceal and vagmal mucosa and a fine vesitcular eruption
mvolied the antenor aspects of the chest and abdomen




96 Leuhemia Cutis

ly symmetrical in distnbution, they were firm, superfienal,
some shghtly tender and imvolved the cutis rather than the
subcutaneous tissue  Madden (420b) reported a 50 year old
woman who had noted a firm “pimple” just within the “hur
Ine” of the forchead one year previously This lesion m
creased steadily 1n size and became a “quarter” stzed, shghtly
raised, dull red plaque The hemogram revealed 35000 to
52,000 wite blood cells per cu mm, with a preponderance
of polymorphonuclears, many mmmature forms of metamyelo
cytes, myclocytes and progranulocytes  Wess (718) de-
seribed a patient who had cutaneous lesions of granulocytic
leukema with three large nodules mvolvuing the face The
lestons had appeared before the perpheral blood changes
but within two to three months the blood picture was t)'pxc:ll
of granulocytic leukemia

Costello et al (127b case 2) described a 73 year old man
who had weikness, cough and loss of weight for five months
and a cutaneous eruption for oue year He had been treated
for pulmonary tuberculosis three ycars previously On evam
mation, he had cervical lymphadenopathy, the mgumnal and
epitrochlear lymph nodes were palpible and there was
hepatosplenomegaly - There were symmetrical, iy perpigment
ed, oval, macular, ‘large’ and “dime” sized arregular mfiltrated
cutaneous lestons mvoluing the face, trunk and extremities
There were plaque like, nonpruntic, purphsh-red nodules
which showed varous degrees of infiltration  Some on the
face and scalp were rounded and of cgg” size, and there were
diffuse, flat nfiltrations over the evebrows and malar prom-
nences Roentgenogram of the chest revealed infiltration of
lower part of the nght lung and of the night apes of the lung,
which contained a large cavity  The sputum examination dis-
closed numercus acid fast bacill and the Rumpel-Leede test
was positne The hemogram disclosed 65 gm hemoglobin,
2,050,000 red blood cells and 13,600 white blood cells per cu
mm, with 21 per cent polymorphonuclears 12 per cent lym-
66 per cent myeloblasts, 1 per cent myelocytes and

phocytes,
1 monoblast The sternal bone marrow study show-

an occasiona
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Figure 35 Horseshoe shaped purpunic mfiltrated true leuhemie

(granulocvhic) lesions surmounted by bullse on mner aspect of left

tmgh (Courtesy of Maunce ] Costello MD AMA Arch
Dermat, 71 603, 1953 )

form or crescentic 1w shape  Frve months later she had fever,
arthsalgia tender cutaneous nodules and petechise The first
histologic study was reported to show erythemt nodosum”
and the second was “suggestne of Weber Christian disease”
However after reviewing these sections, Sachs (593) con
cluded that “the diagnosis 1s most Iihely myelogenous leu
lema” The following month she had infiltrated “erythema
bullosum lthe” lesions on the toes and extrerities and hepato
splenomegaly had developed The hemogram revealed 7 gm
bemoglobin 2300000 red blood cells and 5,200 white blood
cells per cu mm  with § per cent myelocytes The erythro-
evte sedimentation rate was 66 mm n one hour Following
corticotropin therapy she was afebnle for three diys when
fever of 104° to 105° F developed and new purpuric, w8l
trated lesions appeared on the legs and a large, phlegmonous
deep mflammatory, necrotic lesion cosered with bullae, ap
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Igure 34 Massne gruuloes tic leukenue mfiltrate composd pre

dommanth of polvmorphonuclears and larger cells showing 2

defite cell outhne with somewhat founy cyvtoplism and oval

vesiculr nucler Low power  (Courtesy of Mrurnee | Costello,
MD AMA Arch Dermat, 71 605 1953)

There were numerous 1 to 2 cm, reddish brown, purpurnc
nodules on the lnps and bick She had severe pruntus,
hepatosplenomegaly and marked pun of the nght sentic
nerne Dunng the following two months the hemogram 1a-
nied from 62 to 40 per cent hemoglobm 2 800,000 to 1,600,000
red blood cells and 44000 to 100,000 white blood cells per
cu mm The autopsy revealed secondwy myelod leukemc
filtration of all the mternil organs shin and hmph nodes
There were petechiie and ecchymoses of the pannculus,
perttoneum, shin conjunctivae hadnevs pericirdum, pleura
lungs and stomach They (127b case 1) also described a 16
year old gul who hid ersthematous  erythemi nodosum

ik¢” cutaneous lesions on the lower evtremities erght dys
after an appendectomy She had chills, fever, weahness,
leuhocytosis and an elevated erythrocyte sedimentation rate
These persistent cutancous lesions were mfltrated, surmount

ed by bullze and vaned 1n size and shape \ny were arct
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cells decreased to 8500 per cn mm with 15 per cent blast
cells Subsequently, several chimeal rermssions followed cortt
sone therapy (“mn fauly igh doses ) and hemtologic re
mssion folioned the ad tion of 6 P me
However, 13 months followmng the onset of wlness she had
progressive anemua and loss of vision and four days Inter
generahzed convulsions coma and clinical evadence of cere
bral hemorshage preceded her death
Casc Report A 43 year old man had marked weal.
ness shght dyspnea and verhigo for two years Ome
year previously “cramps” had occurred m the culves
as well as gastromntestinal svmptoms and severe neu
nhis n the nght arm and nght upper cliest and shoulder
which persisted for two weeks and left 3 resdual pod
ule near the third right costal cartilage and achwg of
the nght arm  These symptoms were accompaned by
mereased sweating elevation of the temperature m the
evening and generalized prunitus  Two weeks later
neurttis developed 1n the nght leg and left shoulder
and a nodule 1n the left clavicle Numerous nodules
then appeared on the back became swoflen and ulcer
ated and spread to imolve the entre back and he had
severe pan below the left costal margin O eam
ination there Were nnumerable leukemic nodules and
furuncles mvolving the scalp arms neck gunl and
tegs The hemogram disclosed mid secondary anemma
and 150 000 whute blood cells per cu. mm. The mucous
membraries of the mouth were dry and bught red n
color and there was a thick dry white exudate aronnd
the erevices and fissures while the tongue was deeply
fissured red and dry  The entire cutaneous sysfage was
covered wath subcutaneous and cutaneous nleerating
ledhemie mbltratons and nodules w the segion of the
third nght costal cartilage and the left clavicle Many

sagerficial fymph nodes were enlarged and neatly the
entire abdomen was filled by the enluged spleen “Two
months Iiter severe puns suddenly developed 1n the
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Tigure 36 Lesions from shin showing mfiltrate surroundmg blood

vessels and sweat ghnds  Process extended mto deep portions of

conum and nto subcutaneous ler Low power hematov Im

stun  (Courtess of Maunce | Costello, NMD AMA Arch
Dermat, 71 603, 1955 )

a1 d pred I of

Figure 37 G Jocy tic p
polymorphonucleawrs and larger cells m which the nucler re some

what oval or round and shghtly vesiculir  Hagh power (Courtesy
of Maurice | Costello, MDA M A Arch Dermat, 71 603, 1955 }

peared m the left axilla She improyed wath cortisone therapy
and the cutaneous lesions gradually substded The sternal
bone marrow was hyperplastic with an mcerease m mmmature
granulocytes  The pertpheral white blood eells showed 12
per cent myelocytes and 2 per cent myveloblasts  The ding-
nosis of granulocytic leukemia was established  The follow-
mg month there were 21 per cent myeloblasts and 9 per cent
progranulocytes n the penpheral blood The next month
there were 20,000 white blood cells per ecu mm, with 71 per
cent myeloblasts  Following the admmistration of 6 mercap-

topurine and superficial roentgenotherapy, the white blood
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frm cataneous nodules over the left breast The lesions m-
creased progressiely i size and number during the !u\low;
mg three months untit they mvohved the greater portion ol
the chest, the atllae and the mner surface of the forearm
Some lesions coalesced formmg somewhat Targer nodules
while some faded and became “waxy” in oappearance and
still others dusappeared completely le'.xvm'g fo scuTing Of Pig-
mentation Two months later, hustologie study of a cutaneous
nodule disclosed massne myelobl and tocytic m
fitration of the cutis and hypoderm  These wfilirating cells,
which gave nise to the formation of the nodules, consisted of
ummature cells of the granulocytic series The predommating
form were the nongrinular myeloblast wnd monoeyhie cells
having a round to oval nucleus and moderatly abundant eyto-
plasm  There were scattered cosmophilic monocytic mjclo-
cytes together with less mature myeloblastic forms, which
were not pumerous Some eosmophils and polymorphonu
clears were present among the wlltr sting cells
Two patients who had cutaneous lesions associated with
granufoeytic leakerma were teported by Thewes (679) The
first was a 15 year ofd gul whose mihal mamifestation of the
disease was the appearance of specific cutaneons nodules on
the trunk and extrermties The second 2 59 yeat old woman,
had h 1 of the face which
showed a tendency toward ulceration a few weeks before
desth Tagami et al {673) reported a 84 year old man with
subcute granulocytic leukemia who had marked, widespread
Al which produced leonine facies Severe
necrotic stomatiis developed two months before his death,
which oceurred six months after onset of the disesse  Nusso
and Cordero (483) reported a 16 year old boy who had
meduilary aplasia throughout the course of subtente granu
locytic leuhemi  There were numerous puwk nodules and
small tumors 1ovolsing most of the cutaneous surface which
showed on Tustologic study, infiltrations of granulocytic cells
m different stages of maturston, both m the denms and in
the hypoderm

Case Report A 60 year old man complamed of
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night sieroihae jomt and radinted transwersely across
the sacral spine and down the night thugh This pam
had remuned intractable for two days However, the
cutancous lesions had almost completely regressed dur-
g the previous two months The mucous membranes
of the mouth were pale and there were hemorrhagic
are1s on either side of the septum and on the nght
mferior turbmate and small hemorrhagic areas on the
nght tonsdlar pillar  He died one month later and au
topsy disclosed granuloey tie leukemia
Netherton’s (4731) patient was a 19 year old boy who had
cutancous lesions on the antenor surface of the trunk and
lower evtremities These discrete, inRltrated lesions ranged
from a few mms to 10 ems 1 smize and were purple, dirk
red or violaceous m color The majority of the lesions were
nodular and mohed both the subecutis and dernus The
newer lesions were hght brown i color and not elevated,
while the older lesions were blush purple and elevated
The patient described by Goldhimer and Barney (231)
was a 41 yeir old man who hiad many purpune ares on the
nght leg  There was ntense prgmentation on the exposed
surfaces of the legs, the conjunctnae were pile and many
areas of hemorrhage were present on the buccal mucosie
There was heptosplenomegily and marked generalized
lymphadenopathy  On evimnition, 16 months later, he had
three ‘half chierry” sized cutancous nodules on the night side
of the chest and the same number on the night ibin These
lesions were discrete and attached to the overlyimg skin but
not bound to the underlying structures  They were fum, non
tender, circumsenibed and of a4 rubbery consistency The
shin was dull, erythematous and showed no evidence of hem
orrhage Other spht pen sized nodules subseguently appeared
m the same areas Histologic examination of a cutaneous nod
ule revealed miltrition of granulocytic cells, mn nodular for-
matwon, present decp m the corum overlymng the adipose
tissue
Hollander et al (292) reported a 50 year old woman who
had 10 blush, shghtly elevated, punless, nonprunginous,
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had appeared there was a 25 em granulomatous le

sion which had 1 necrotic center on the anteromednnl
nspect of the nght thigh and sev eral smaller ulcerating
satelite lestons as well as nodular blussh lesions some
ulcerated mvolvng the nght leg  There were numer

ous erythematous lesions varymg from a few mms to
severi cms 1n size on the trunk but most marked on
the left breast The larger lesions were ulcerated
The hemagram Tevealed 59 per cent hemoglobin
4180000 red blood cells and 15250 white blood cells
pes o mm with 52 per cent polymorphonuclears 19
per cent band forms 2 per cent eosmopluls 14 per cent
Ivmphocytes and 13 per cent monocvtes  Histologie
study of the cutancous lesions revealed granulocytic
leukemia cutis Sternl bone marrow examnation dis

closed a moderately hypercellular marrow  The mega

larvacytes appeared normal The nucleated red blood
cell white Tlood cell raho was 3 3 The ervthropoesis
was normoblistic The granulopoiesis showed a shuft to
the left with marked touaty The plasmacytes and
cosinopluls were somewhat mereased m number An
increse of wwon pigment was also noted ‘The diagnosis
was abnormal marrow nonspeaific pattern”

D Chloroma Chloroma 15 generally considered to be a
form of grunulocytic leuherma wiich differs only 1n that the
cutweous lesions e of a green color Laterally chloroma
means a “green colored tumor” The disease 1s characternized
by the deposition of tumor ke 1ggregations of granuloeytic
cells prrticululy m the subperiosteal regions of the skeleton
typically 1n the orbits and about the cramal bones The fresh
preparitions of the tumors are of a greemsh color which fades
on exposure to hght The discase may become mamfest 1n
vanoss degrees some show only o green coloration of the
mfltrated organs while others may present tumors wwhich
are typical of leukemic nodules excepting for the grecn color
Because of these vanations Branpan {74) concluded that
there 15 no sharp distinction betwcen chloroma or “chlora
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dyspnea on exertion and “tiredness” for three months
He had been treated with “shots” and transfusions of
whole blood for “anemia” He presented eutaneous
ecchymoses over both antecubital spaces and purpunc
lesions on both lower legs Two months later the pur-
puric lestons had become generahzed, the Iner was
palpible seven cms below the costal margm, the
spleen was palpable, and there was moderate ingwmnal
and epitrochlear Iymphadenopathy The shin had an
icterie tinge and the conjunctinae and oral mucost
were pale  Laboratory studies reivealed one plus al-
bumm 1 the urme and the hemogram showed 25 per
cent hemoglobin, 1,910,000 red blood cells and 2,000
wlute blood cells per cu mm, with 6 per cent poly-
morphonuclears, 16 per cent bind forms, 1 per cent
eosinophls, 5 per cent basopluls, 25 per cent lympho-
cytes, 12 per cent myelocytes and 30 per cent meta-
myelocytes  Brochemical exammations revenled the
total protemn to be 6 gm /100 cc, total cholesterol 73
mg /100 cc, 1cteric index 18 unts, alkaline phosphatase
20 umts (Bodansky), and thymol turbicity 41 umts
Histologie study of a cutaneous lesion showed the typ-
1cal findings of granulocy tic leukemza

Case Report A 48 year old Negress first noted red
ness and pruntus of the nght thigh four years’ previ-
ously Despite toprcal therapy, the pruntus persisted
and several months later the area became crusted
Two years later, an 8 em, raised lesion had appeared
m the same arca which became ulcerated seweral
months later This lesion gradually enlarged to 16 cms
and becare fungating  The follow mg year red, rased
nodules appeared on the left breast which gradually
enlarged and ulcerated m the center Subsequently,
strmilar lesions appeared on the trunk  There were also
firm, bluish cutaneous nodules on the nght leg and
hnee which had been present for one month On ev
amipation four years after the imhial cutaneous lesions



MONOCYTIC LEUKEMIA
A. History

IN 1912 ScupiinG (605a) was able to demonstrate a thwd
type of white blood cell, with the use of new techmes  He
called this white blood cell the “monocyte” The fallowing
year Reschad and Schilling (555) descnibed a patient whom
they believed had “monocytic leukemia,” as well as cutaneous
manifestations consisng of purpura, maculopapular and
nodular speafic lesions

Although other mvestigators had previously reported cases
which Evans {172a) beheved warranted inclusion m ths
group, Reschad and Schulling were the first to state that a
third type of leukemia could occur and reported a case ex
emphiying thus concept
B. Ltiology

Monocytie leakemua appears to occur much less frequently
than esther the Iymphocytic or granulocytic type In review-
1ng 600 e cases of leu} N R thal and Har-
nis (578} found a relative incidence of 667 per cent granu-
locytic, 27 6 per cent lymphocytic and 19 per cent monocytic
lenkemia  Among 76 cases studied over a peniod of four years,
Doan and Wiseman (149) found 34 per cent granulocytic, 47
per cent lymphocytic and 16 per cent monocytic Jleuhemia
Estunat, g the freq: of monoeytic leukemya
vary from 18 to 20 per cent (Gordon 237) to & per cent {N.
Rosenthal and Hams 578a), of all patients hay ing leukerma

107
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leuhemin” and granulocy tic leukerma

According to Kandel (325) the green pigment 15 appw
ently a lipochrome and 1s believed to contamn won  Although
the color disappeirs about one hour after exposure to au,
1t may be restored with the application of hydrogen peroude

Chloroma occurs more frequently m men than m women
and usunlly affects young persons The youngest patents,
both mnfants, were described by Stransky (659b) and Mor
nison ¢t al (462) A three month old mfant who had granu
locytic Jeuhermn with chloromatous tumors was reported by
F S Jones et al (320) Cutaneous nodules occurrng n 1
fants were also desenibed by Cross (131) and H M Keith
(335b) A seven year old Negro boy who had cutineous
nodules was presented by Goodman and Iverson (236) A
34 year ald patient, reported by Cawrd (91), had about 20
raised, purplish cutaneous nodules, from 125 to 625 cms
size, on the trunk  Similar nodules were present on both
cheeks and on the eyehd The cutaneous lesions were the
only mamifestation of chloromn

The speaific cutaneous mmfestations associated with chlo
rom1 are regarded to be in the same group of tumors as
those comprnsing cutaneous granulocytic leuhemin  Other
cases having green cutancous nodules were descrsbed by
Bramwell (72) 1n a 25 year old man, by Hitschmann (2872)
m a 26 year old man, and by Jacobeaus (312} 1 a 35 year
old man
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Type of Eruption Men perCent  Women PerCent
~Purpare 53 6 L)

\aculopapular Oy o7 H :;:;

Nodulr 7 64 4 30

Suppurative ) w0 « la

Edolatne 5 84 1 1

All Cases - 7 - ]

tion of a shght mcrease of suppurative and exfolitue cu-
tancous eruptiops 1n Men, there were no sigmificant differeaces
for the vanous eruptious

The occumente of monotvuic levhemia children was
revened by Court and Edward {128) They found the
youngest child was 11 months of age, while the average age
Wwas s vears and three months Only 40 per cent of the
monogtie group were under five years of age, as compared
with 64 per cent of the lymphoeytic group, in which the av-
crage age was four years and three months  Thewr studies
suggested that manocyhic leukerma tends to occor somewhat
later 1n childhood than the other types of leukeria  This is
m contrast to the general opimon that leukerma in chuldren
tends to occur during the first four years of lfe, as men-
toned by Whitby and Bntton (7252) In Court and Ed-
wards senes, boys were mote frequently affected than guls,
the ratio bemg 32 This 15 wmilar to the rato found in
adults  They found that oral lesions occurred 1 52 per cent
af the cases of monacytic levkenua and 1n 20 per cent of the
Ivmphocytic feuherma cases The mouth lesions consisted of
soreness bleeding from the gingivae and swellng and necrosts
of the mucous u whuch ded to the
tonsif or to the soft pafate

Although oral lesions my cause some of the most strking
symptoms 11 adults, n whom necrosis of the mucous mem-
branes may reach the degree of diffuse cellukitis they con-
cluded that only the milder forms of oral mvalsement oceur
m children and 2t was a promment symptom 1 only two of
their cases According to Court and Edward, the behef held
by Forbner (1923) that diffuse and marked swelling of the
mucous membranes, particularly of the gngivae, with uleera-
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Although Isaacs and Sturgis (30Sb) pomted out the fallictes
mvolved attempting to arrnve at a general percentage, they
believed there would probably be an increase n the number
of reports of tlus disease when knowledge regarding 1t be-
came more general Because the diagnosis 1s made primanly
on study of the cirenlating blood cells, Lyans (1721) belesed
that lugher percentages of cases of monocy ie leuherma would
be reported by Iaboratories 1 which the supravital staming
technic 1s a routme procedure

1 Age: Age does not scem to be an important factor
monocy tic leukerma  Gittins and Hawksley (226) reported
an infant of less than one year and MacKeith and Baley
(417) described a patient 81 years of age

Farburn and Burgen (175) listed the relationship of age
to the type of cutancous leston present in monocy ic leukemia

Ace YEARs

Vore
Type of Eruption Buth 39 Per Cent  20-39  Per Cent than 40 FPer €cnt
Purpunc 6 19 10 31 16 50
Maculopapular 2 12 5 32 9 56
Nodulr 1 9 4 36 6 55
Suppuritise 0 - 1 10 9 90
Exfolitne [1} - 2 33 4 67
All Chses 7 14 16 32 27 54

According to these figures, more than 50 per cent of all
patients hmang monocs tic leuhemin s ere more than 40 yewrs
of age, 1 contrast to the age meidence m acute Iymphoeytic
Jeukemra and granulocy tic leuhemin m wilich the average age
of mcidence 1s less than 40 years  When the age meidence 1
relation to the type of cutancous leston present 1s consid
ered, there are no sigmficant differences

2 Sex Approumately twice as many cises of monocytic
leuhemia bave been reported i men (Adler 3) as in women
(Flaherty ct al 187) (table, p 109)

Among these cascs, 71 per ccnt were men, which 35 simalar
to the sex distribution for all cases of monocvtic leukem? as
mentioned by Whitby and Button (725a) With the excep
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Pich disease, Schuller-
Christian disease, Gaucher’s disease and, possibly, Hodgkin’s
diease) and, (4) the fatty vacuolzation of the monocyte
It was their oprmon that menocytic leukemia begins as a dis-
turbance of fat metabolism which results in monocytic pro-
Iiferation They beheved that chronic forms ufﬂkhe disease
could possibly be controlled to some extent by “care of this
dusordered stite”

The various concepts concerning the ongm of the different
cell types were listed by Evans (172a)

1 “The umitanian view, which assumes that all bleod cells
nse from one blast cell, the lymphoblast Few hematologists
still adhere to this concept

2 The duahstic view, mn which all cells of the penpheral
blood are believed to ongmate from the lymphoblast and the
my eloblast

3 The tumutartan view, which holds that all blood cells
stem from the mycloblast, the lymphoblast, and the rubrsbl

4 The modified dualistic view with separate macrophage
ongn, m which three blast cells are postulated for three
white cells (myeloblasts, lymphoblasts, and monoblasts) and
one for the red blood cells (rubmblast), together with a sep-
arate onigin for the clasmatoeytes

At prescnt, the majonity of nvestigators favor the reticulo-
endothelual ongin of the monocyte However, many others
believe that the site of ongn of the monocyte should pot be

Limited specrfically to the loendothelial system but should
e mcluded in the broader rnnanes - - oo

tation and prohferation
the numerous conflicting
monocytic cells

The morphologic features which are characteristic of the
monoblast were desenbed by Osgood (496a) as the large size
of the cell (from 15 to 30 mucrons dameter), the fine
chromatin structure of its nuclens, which 1s simlar to that of
tho myeloblast but perhaps
umiform nucleoly, which 15 w

even more transparent, and its
sually round or oval The cyto-
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tion and necrosis 1s charaetenstic of monocy tic leuherma and
not usually present m other forms of acute leukem1 15 not
substantited m monocy tic leukemun 1 cluldren  They found
cutancous lesions to be present 1n 18 per cent of the patients
with monocytic leuherz and 1n none of those who had
Iymphocytic leuhemin  These lesions consisted of (1) firm
punless cutancous nodules which on histologic examination
showed 1 prepondcrince of menocytic cells or ther precur
sors and (2) widesprend staphylococeic infection such as
furuncles or carbuncles

An 11 year old boy who had 1 cutaneous eruption of scanty
large vesicular efflorescences was reported by Plum and
Thomsen (529b) The spleen and lner were palpable but
there w1s no cervical lymphndenopathy  The bullous erup
tion progressed raprdly until 1lmost the entire cutineous sur
face wis mvohved The new vesicles were hemorrhagie nd
the shghtest trium ciused loosening of the epiderms  He
died 10 dnys nfter onset of the disease  The lustologic studies
at autopsy reveiled monocytic leuhemin  pneumonn and
large agglomerations of monocytic cells m the shin and bone
marrow

C Pathogenesis

That monocytic leukemn 1s not 1 discase but merely a
symptom complex and that this syndrome 1s n unusual re-
action to infection w1s considered by krahn (353) Stern
berg (652) and others Evans (1721) believed there were
several mstances 1 which there was 1 monocytic response
to mrcroognisms

That a4 disturbince mn hiprd metibolism may ply 2 part
m monocy tic leukemit particularly in the chrome form was
s xggestcd by Doan nd Wisemmn (149) who presented sup
porting €3 idence for this theory  They listed these prolnbll
aties s (1) the selectne phagocytosis of fats by monocytes
(2) the evidence of excess of plasma Ipids m monocytic
Jeuhemia (3) the occurrence of monocytic hyperplisna 1
other diseases assocrited with proved disturbance of fat
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“ losis” L (130b), “lea-
310), leukemic T b) D sh (
g\emlt reticylo endotheliosis” by Dow vey {1522, b) and Evald
{273) and as “mabignont seticulpsts” by Cazal (108).

D. Symptoms

1. General. The symptoms and signs of monogyhic len-
erma were bsted by Isases and Sturgs (308b) in order of
their frequency

Symptom Per Cent of Casts
i b ta B e

\\ eakness Joo
Chueal splenomegaly 8
Fever 82
Loss of weight 7
outh lesinms {cheeks, gums, pharynx) 73
Pam 84
Hepatomegaly 59
Alburmnts 50
Purpura 1
Ceral lymphodenopathy (usvally mid) 4L
Cutaneous lesions (other than purputa) 36
Epistaus

Ithough some eark:

assumned that monotyue
leuhemua occurred only as an acute disease, there 15 now Little
doubt that, climeally, therc are acute and chrome forms as
welt accordg to Rvans (172a) The majonty of cases have
been of short duration after the duagnoss was estabhished
As 1 other forms of leukernn, the disease 15 usually “leuke-
mic” However the “slenkemic” or “aleukemic 1terval” type
may oceur 1n monocytic ledherma  In a tvpical case of acute
manacyti feukemia, Evans stated, there 1s a shost predromal
period of weakness and maluse wiuch 15 usually followed by
the abrupt onset of gimgwitls, pamful teeth, Bleedmg gums,
sove throat wicer of the tongue or any combmnation of hese
svmptams  There may be gastrointestinal symptams and, ge-
castonally a hustory of dysuna or hematurin Invanably the
patient x5 edremely Jll, prostrated and pallid, with a hygh
fever and tachyeardia, while hy hagie areas §

Y
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plism ranges from basophihc to deeply basophilic and 1
greater 1n proportion to the size of the nucleus than that of
the myeloblist or Iymphoblast  Monoblasts are difficult
sometimes mnpossible to distingwsh from myeloblusts or
Iymphoblasts The chief difference hes i the more frequent
occurrence of fine diffuse vzurophil grinules m the cytoplasm
of the monoblast sumlir to those of the mature monocyte
Tlus differentiation cannot be made with perovidise stammg
since ll these cells give 2 negatnve peroudase reaction

The tceepted view at the present time 1s that expressed
by Cunmingham et al (134) who recognized three types of
leuhocytes erch amsing from 1 common mesenchymal rest
and stem cell The granulocy tic serics anises from the myeloid
tissue 1 the bone marrow and the lymphocyte from the
Iymphatic tissue 1 the lymph nodes spleen and diffuse
Iymphoid tissue of the body The monocyte arises n the con
nectine tissue from the so cilled Iistiocyte or the retculo
endothelnl system The three respectie types of leuhemn
my occur 1f this theory 15 correct

\Monocstie leuhemin 1s diided imto the Schuling nd
Naegelt types The Naegelt tvpe 15 considered to be 1 van
nt of granulocytic Jenhemir  Although this chssificaition of
monocytic leuhemit 1s still accepted by some 1 estigators
others beheve that the rapid advances i hematologic re-
search apper to mdicate this view 1s no longer tenible

In 2 study of histiocvtic and monocytic leuhemta Belding
ct al (41) emphisized the differences betw cen the two types
of so called monocytie leukemia  Although Downev (152b)
and others have recogmzed two distinet types the Negelt
and Schilhng they nevertheless mclude both under the term
monocytic leuhemnn  However Belding et al considered
the Naegelt type to be monocytic leukernin and the Schilling
type to be histiocytic leuhemin  The differences between
these two types of leukemin has also been mentioned by
Montgomery and Wathms (459¢) and Wathins and Hall
(710b) Iistiocy tic leuhemit has been variously dcsxgmted
25 Iistioleuhemit by Letner (379) reticulosts” by Israels
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(310), “aleut losi” by Damesheh (139b), “leu-
Lemic reticulo endotheliosts™ by Downey (3522,b) and Ew ald
(173) and as “malignant reticulosis” by Cazad (108}

D. Symptoms

1. General The symptoms and signs of monocytic Jeus
Lemma were listed by Isaaes and Sturgls (308b) 1n order of
therr frequency

Symptom Per Cent of Cases

W eahness 100
Chrucal splenomegaly 82
Fever 82
Loss of weight ked
Aouth festons (cheeks, gums, pharynx} 73
Pam 61
Hepatomegaly 39
Alburmmtis 50
Parpusa 11
Cervical lymphadencpathe (usually mdd) 41
Cutancous lesions (other than purpura) 36
Epstaus

Although some ely invesugators assumed that monocy tie
leukerma ocourred onlv as an acute disease, there 15 now little
doubt that chinically, there are acute and chrome forms as
well, accordmg to Lvans (172a) The majonty of cases bave
been of short duration after the dingnosis was established
As m other forms of leukemua, the disease 15 usually “Jenke-
me” However the “aleukemic” or “aleukerntc wterval” type
may occur wm monoeytic leakerma Io 2 typical case of acute
monoes tic leukermia, Evans stated, there 15 a short prodromal
penud of weakness and malase which 1s usually follawed by
the abrupt onset of gingnits, punful teeth, bieeding gums,
sore throat, uicer of the tongue or any combunation of these
symptoms  There may be gastrointestinal symptoms and, oc-
casionilly a history of dysuna or hematunia Invariably the
patient 15 extremely i), prostrated and pallid, with a hgh
fever wd tachycardin while hemorthagic areas frequently
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appear m the shin  In the acute form of the discase, mvolve-
ment of the gums may consist of proliferation, ulcerated le-
sions, or angma with a “dirty grey” membranc  However, m
the chromie form, or during periods of remission, these symp-
toms are not pronounced, although there are often complamts
of weakness, loss of energy and malaise, and cutancous Jesions
of long duration, such as nodules, ulcers and exfohatiy e derm-
tits, are frequent  Lymphadenopathy and hepatomegaly may,
or may not, be present

The following features were hsted by Forkner (192a) as
being typical of monocytic leukerma (1) Latremely marked
gmgmmitis and stomitiis (mvolvement of the mucous mem-
bres 1s Iimited to small hemorrhages and ulcerations 1
acute granulocy tic and Iy mphoes tie leukemia), (2) cutaneous
changes, (3) no gencrahzed Iymphadenopathy (as m acute
lymphocy tic leukemia) (4) absence of, or only shght, spleno-
megaly, and (5) a greater tendency toward an acute course
The subacute and chrome forms tend to hve unusually com-
plete chinical and lustologie remussions according to Forkner
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. i j
Figure 38 Ulcer of the tongue 1n a chuld with monocy tic leukemia

appear 1 the shin  In the acute form of the disease, msolhve-
ment of the gums may consist of proliferation, ulcerated le-
swons, or angina with a “dirty grey” membrane However,
the chronic form, or during peniods of remission, these symp-
toms are not pronounced, although there are often complamnts
of weakness, loss of energy and malaise, and cutancous lesions
of Jong duration, such as nodules, ulcers and exfolintn e derma-
titis, are frequent Lymphadenopathy and hepatomegaly may,
or may not, be present

The following features were histed by Forkner (192a) as
bemg typical of monocytic leukemia (1) Lxtremely marked
gmgnatis and stomatiis (involvement of the mucous mem-
branes 15 Imited to small hemorrhages and ulcerations
acute granulocytic and lymphocvtic leukemia), (2) cutaneous
changes, (3) no generahzed lymphadenopathy (as i acute
I}’mPI“’C} tic leukemia ), (4) absence of, or only shght, spleno-
megaly, and (8) a greater tendency toward an acute course
The subacute and chrome forms tend to have unusually com-
plete chnieal and lustologic remissions, according to Forkner
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P
Figure 42 Deep seated shotty papular lesiors (A M A Arch
Dermat "3 189 1936)

which may he deeper 1n the cortum and are frequently more
easily detected by palpation than visibly Both of these types
of eruption may nvolute or disappear completely “Mmnute red
dots and fine blussh red Iines” may appear in the maculopapu
lar type and the lesions may become slate blue 1 color and
shightly mdurated Frequently “famt grey spots which give
the shin a mottled appearance” result from 1nvolution of the
Jesions 'The deeper papules are frequently “shotltke” and
“may show fine reddish lines although mduration and the de-
velopment of “walnut” sized nodules (Bykowa 90) may oc-
cur There may be erythematous acutely inflamed large
furuncle hke mdurations which become soft and slough in the
center  Usually multiple petechiae like lesions mvolve both
the skin and mucous membranes before death However
mucous membrane hemarrhages are not as frequent 1 mono
cytic leukerma as in other forms of leukemia

H E Freeman and Koletsky (199) found the early mfiltrated

lesions of monocytic Jeuk may ble those

of mycosis fungoides and the coalescent nodules may form
plaques which resemble Boeck s sarcoid They reported that
specific cutaneous lesions occurred 1n 10 per cent of the mano

cvtic 1n 8 per cent of the lymphocytic and m 1 per cent of
the cases of granu} k c;

tic 1 described the lestons
as beng of a pale color shotty and papular situated deep m

the corium and more apparent on palpition than visually
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2. Cutancous Manifestations. The cutaneous mamfesta
tions of monocytic leuhemia usually consist of nonspecific le-
sions such as ulceratine ggats, petechiae and subcutaneous
hemorrhages, according to Mercer (443) He described the
two types of speaific ¢ tancous lestons which are commonly
present as (1) Red or brown macules and papules which
usually later become blue 1n color, and (2) pale, shotty pa-
pules which lie deeper m the skin and may develop mto Jarg
er nodules The nodules may erther disappear or break down
to form ulcers, while bullac sometimes occur One or more
cutancous lesions are usually present dunng some stage of
monocytie leuhemu, according to Mercer, and occur more
frequently m monocytic leukemm than m other types of lev-
kemia Ile also noted that the cutaneous lesions resemble
those present n secondary syplubs In review ing the hiterature
on monocy tic leukemta, Mercer fo nd that violaceous nodules
were frequently desceribed as an outstanding chimeal feature
These nodules were sometimes tender and the eruption was
usually asvmptomatic  1le concluded that the cutaneous le-
sions are usually (1) Macules and papules, which mtially
simulate the cutancous eruption of secondary syphilis but
later become slate-blue 1n color, and (2) pale shotty papules,

Figure 41 Papular lesions of monoestic Jeuhemi
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become darker and deeper violaceous as the lesions became
older The lesions which had apparently undergone mnvolu
tion v ere brown mn color and covered with fine sparse seales
Furunculosis was the imtal symptom 1n three cases Large
1ndurated ulcers m which histologic examimation of the ulcer
margin revealed an acute nflammatory reaction and a mono
cevtic mfiltration identical to that present 1 the nonulcerated
lesions also occurred in these patients The mdiwidual uleers
which were formed by necrosis of large nodules resulted in
large deep form ulcers having mfif d
margins  Purpura winch occurred 1n 25 per cent of these
cases sometimes appeared in patients who had specific cutane-
ous fesions Two patients m this senies had jaundice  Hubler
and Netherton found that the specific cutaneous eruption was
usually of a polymorphous type conmisting of light red or
browmish colored macules wnd red to violaceous volored nod
ules

Doan and Wiseman (149) found that 50 per cent of the
patients having leuk have involve-
ment Osgood (496a) reported that 10 per cent of these pa
tients have specific cutancous lesions One of his patients
P df as the initial symp of the discase

Exans (1723) believed that purpura 1s a very common find
tng 1n monocytic leukemia and lthough splenomegaly and
hepat(')megn,ly are S?Idom apparent duning lfe there 1s fre

viewed by kawburn and Burgen (175) n 1947

a Macuies aND Pavuies These cutancous lesions which
are usually generalized have an asymmetncal distribution
The typical roseolar maculopapulr eruption resembling early
secondary sypluhs changes from day to day and may be of
a cvelie ature  There are often mmute red dots and fne
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Arch Dermat 73 189 1956 )

Montgomery and Watkms (259¢ e) also found specific
cutancous lesions present m 10 per cent of the cases They
found that the carly mfiltrated cutancous lesions my resemble
those of secondiry svplulis wd the colescent nodules m1y
form pliques which resemble Boecks sircod They found
furunculosis to be 1 Iite munfestition of the discase m their
patients

Among 54 patients with monocytic leukemin reported by
Hubler and Netherton (298) 24 (48 per cent) had cutaneous
manifestations  They found that 2o per cent had 1 olyement
of the mucons membranes winch consisted of hemorrhage
ulceration or hypertrophy  Mucous membrine and cutineous
hemorrhages tended to occur 1n patents wlo had 4 low blood
platelet count although ses eril who had normal platelet counts
had purpur? Three pitients had large necrotic uleers and gan
grenous slonghs mn tl ¢ mouth while others had large fungating
tumors of the soft palate Among these patients 16 per cent
had definitely mfiltrated cutaneous lestons from 01 to 02 cms
1 dinmeter which showed httle tendency toward sciling Fre-
quenﬂy 2 patent presented macules papules and nodules
varymg from light pink to svtolrceous m color which tended to
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Jar lesions situated m the cutis were present on the lower
abdomen and on the loms Same of these lesions were shghtly
Pluish m color The chimeal diagnoses vaned from secondary
svpluls with the pnmary lesion on the tongue to a drug
eruption  touc dermatitis and monocytic jeukema cutis
Fhere was a bref chmeal improsement follow ing, transfusions
of whole blood and wradution of the cervical lymph nodes
resulted m disappearance of the cutaneous Jesions wiich left
funt motthng and mduration Howeser the erythematous
macules soon beeime sndurated and slate blue 1 color In
durated mfamed necrotc nodules appeared on the nose and
cuiture of this lesion disclosed staphylococeus aureus There
was visible mvolution and evolution of the cutaneous lesions
dunng the entire acute course of the disease  Shortly before
death seven weeks after admission to the hospital numerous
small hemorrhagre pmhead” sized lesions appeared on the
mucous membrines and new crops of blush macules devel
oped on other cutancous surfaces In reviewing the literature
Mercer found there 15 agreement regarding the clinical ap
pearance of the cutancous lesions and 1 all the cases he
reviewed there had been a diagnosis of monocytic leukerm
although some were m the “sublenkemic stage  He also found
thero 15 agrecment the leukemic process results from an
weumulation of lrge monocytic eells m the cortum around.
the blood vessels and sweat and sebaceous glands
In 1914 Werther (722a) described a patient with “clronic

Iymphatic leukemia” who had generihized miliary cutaneous
mfltrabions The small flat cutineous nodules showed mfl
tration about the blood vessels on histologic examination The
hemogrim yerealed 35000 whute blood cells per cu mm and
an ncrease 1 monocyhie cells  He stated “WWith such
typucal shin lesions we see atspical blood pictures which
are dufficult to judge because 1t 18 the mononudlear cells which
wre increased ™

A 33 verr old man reported by Reschad and Schulling
555} had gingwatis weakness epistavis and fever as well

as wdely disteibuted cutaneous lesions which resembled the
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Digure 44 Macular and papular lesions on hands and forearms
often leaves famnt grey areas wlnch result in a mottled appear-
ance The lesions are sometimes tender to pressure but pan
and pruntus are rarely present, Mercer stated, and the cutane-
ous eruption does not usually precede other symptoms of leu
Lemia He described patients who had cutaneous i olvement
One (433 case 2) was a 47 year old woman who presented 2
shightly elevated, tender, mdurated, 1 cm lesion on the lower
Lip There was a 7 mm shallow ulcer, which was moderately
indurated, imolving the tip of the tongue There was shght
firm and tender cervical, mgmnal and submaxllary lympha-
denopathy The shin and mucous membranes showed shght
pallor "There was a roscolar, nonpruntic maculapapular erup-
tion on the trunk which was most marked over the lower ab-
domen and pendulous portions of the breasts Mmute red
pomts and very fine, famtly bluish hnes, were present i the
macules There were similar lesions, some shghtly nfiltrated,
on the wner aspects of both thighs A few small, hard, nodu-
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a papule, there was a cellular mfiltrate in the corium com
posed of large monocytic cells having large vesicular nuclel,
promument nucleoh and a vacuolated cytoplasm as well as cells
having indented or grooved nuclel, winch were considered to
Dbe monocytes They described another patient (298 case 6),
a 36 year old man, who had brownish red macules and pa-
pules and bluish to violaceous nodules on the trunk and ex-
tremities They were most marked on the trunk and arms
The Yarger lesions appeared to myolve the upper porton of
the subcutancous hssue and there were healing purpunc
macules on the trunk and buttocks Histologic stuches of an
enlarged lymph node showed most of the normal structure to
be replaced by a cellular infiltrate  With reticulum stain,
there was a shght mcrease of reticulum m the mvolved areas
A 31 year old woman who presented discrete, firm, “pea to
walnut” sized cutaneous papules and nodules, was reported by
Loveman (398) This eruption prsmanly mnvolved the abdo-
men chest and thighs and resembled a secondary syphihde
Some of the lesions appeared to be fixed o the overiyng skin
The carlier smaller lestons were of normal skin color, while
the older lesions were of a purphsh hue and, at first glance,
many bled mel A stomatits which
required surgical inten ention, subsequently occurred and the
promwmence of the nodules vaned from day to day  Although
some cutaneous nodules practically disappeared, new ones
continued to appear  Bleeding from the mouth and rectum
occwred but purpunc wd petechial lesions were not noted
She died 29 davs after admission to the hospatal despate re-
peated transfusions of whole blood and supportive therapy
Loveman gave a detmled tustologne report of the cutaneons
sections  This study resealed a thinly cormified atrophue epr-
dermis wath short powmnted rete pegs There was marked in
Altration “.f. the corum by atypical sphencal cells which
“‘r“mgk'd_ 25 muictons n dameter There was a vanable amonmt

Pl o) s
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Iesions of early syphibs, at the onset of the disease However,
these lesions enlarged to become nodules and, subsequently
generalized petechiae occurred Histologic examination of
the cutancous nodules disclosed mnumerable monocytic cells
silar to those present mn the peripheral blood  There were
56,000 white blood cells per cu mm , with 74 per cent mono
cytes At autopsy, lustologic exammation of the numerous
cutancous nfiltrations disclosed large eells which resembled
monocytes, situated primanly around the blood vessels

The patient desenibed by Bingel (47) was a 48 year old
man who presented closely distributed, 2 to 4 mm , cutancous
Iestons of a bluish color on the abdomen and legs These
shightly rased, firm lesions did not disappear on pressure wd
many appeared to be hemorrhagic  There were 15,000 wlute
blood cclls per cu mm, with 71 per cent monocytes Histo
logic exanunation of the cutaneous lesions revealed accumula
tions of round cells which were looser m structure than lym
phocytes and were usually transs ersed by one or several blood
vessels A patent who first had a cutancous eruption resem
bling maculopapular svphilis, which subsequently became pur
puric, was reported by Hitschmann and Lehndorff (287b)
There were 32,800 white blood cells per cu mm  with 76 per
cent “large” monocvtes and 10 per cent small” monocytes

Acute monocytic leukemnt occurred m the 47 vear old
woman reported by Sydenstricher and Phimzy (669) She
had purplish macules mvolving the trunk and etremities
which became marhedly mfiltrated before her death There
were 71,200 winte blood cells per cu mm, with 81 per cent
monocytes Histologie studies reverled massne mfltration of
monocytic cells which were accumulited prrticularly around
the sweat and sebaceous glands and n the pern asculr tissue
of the corum  Hubler and Netherton (298 case 4) described
a 46 year old man who had hypertrophy of the gums and
petcchnc on the hard palate  There were ecchymoses on the
tinghs and extensne purpura mvolhed the legs, thughs and
abdomen Subsequently, nfiltrated, firm, pink papules and
small plaques nppmred on the chest On histologic study of
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Figue 45 Generahized nodular eruption (A M A Arch Deérmat
73189, 1956 )

tioned by Frceman and Koletshy (199) as
less g Lized d of cutant

nodtles which may coalesce and form large plaques (this form
of the disease may chinically vesemble Boeck's sarcoid or my-
costs fungodes), (2) the Jopapular type of eruption m1y
sumulate secondary syphilis or erythema multiforme, (3} deep
er lesions which ol e the conum and subcutaneous tissues
are nodular or and must be diff d from Ka-
post’s sagcomn, (4) daily changes may be detected 1 the 1
dnidual cutaneous lesions which pass through 2 cycle of
deselopment and mmoluhon  Duning evolution, therr size
mereases and the color changes from red to blush red  The
color becomes dushy red and fades during the period of 1n-
volution and they finally duappesr or leme grey or pale yel-
Yowish red macular arcas, (3) the lestons sometimes undergo
central softening and necrosis before slovghing oceurs which
results 1n a crater-fike ulceration  Bullous or purulent lesions

(1) A more or
and sut
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and shghtly granular and a large, eccentric, oval shaped mu
cleus which was frequently mdented or hdney shaped The
average size of the nucler was 18 mucrons, m long diimeter,
with a distinetly granular chromatin content, the corse gran
ules and threads bemg separated by hghter staing portions
A few had nucler, although they were not a promument fetture
The nuclear membrane was sharply defined and occasionil
mitoses were obsernved  There were some nucleated red blood
cells wluch gave a negatne peroudase reaction In the
deeper portions of the corum the mfiltrate was diffuse and
extenste and, 1 some areas, the cellular mfltration between
the coarse collagenous fibers appeared hnear, resultng n a
¢y hindromatous appearance, wlnch was markedly concentrated
about small nerves and sweat glands mn the deeper portions
of the coram  There were very few cells present m the sub-
prpullary Iayer Because of the eceentric position, the indent-
ed shape, and the granular character of the nucler and the
large arregular cell bodies, these cells were 1dentified as mono-
cvtes and monoblasts and the diffuse mfiltration and absence
of inflammation mdicated that the condition was a neaplsm
Although the blood vessels were empty, a recent blood clot
contamed numerons white blood cells which were sumilar to
those which mfiltrated the cormum and also a very few normal
Iymphocytes  The listologic diagnosis was cutancous mono-
¢eytic infiltration (monocey tic leukemta )

b Nopures avp Praques These “shot-lihe,” pile colored
cutaneous lesions are usually more readily palpable than visi-
ble, and are situated deeper 1n the cutis than the macules or
pipules Dunng this stage the Iesions may be difficult to
differentiate from mycosis fungoides (Montgomery and Wat-
kins, 459¢), or from cutaneous sarcoidosis Occasiontlly, the
center of the leston softens and sloughs, leaving an wregular
crateriform ulcer having an indurated base and rased, mfil-
trated edges  Usually some degree of secondary mnfiltration oc-
curs  All stages of transiion between macules and papules

and nodules and plaques may oceur
The following characteristics of these lesions were men-



Monocytic Leuhema 125

Figare 45 Generalized nodular eruphion (A M & Arch Dermat
73189 1936 )

tioned by Freeman and holetsky (199) as (1) A more or
fess generalized dissemimation of cutaneous and subcutaneous
nodules which may coalesce and form large plaques (this form
of the disexse may climeslly resemble Boeck s sarcoid or my
cosis fungodes) (2) the maculopapular type of eruption may
simulate secondary syphilis or erythema multiforme (3) deep
er lesions which imvolve the conum and subcutaneous tissues
are nodular or and must be diff d from ka
posts sarcoma (4) daily changes may be detected in the m
didual cutancous lesions which pass through a cycle of
development and hut: Dunng 1 their size
increases and the color changes from red to bluish red The
cclor becomes dusky red and fades dunng the penod of m

¢ uts s a crater fike uleeration  Bullous or purulent lesions
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due to supenimposed infection may occastonally occur, (6)
localized groups of nodules may oceur, although generalized
dissemnation 15 more frequent  The lesions are usually sym-
metnical, my ol ing all parts of the body (how ever, one of ther
patients (199 case 1) presented symmetrical cutaneous lestons
mvolving the upper and lower extremuties, abdomen and Jow-
er lumbar region), (7) cutancous lesions may be the first ob
jectnn ¢ symptom and may precede or follow the charactenshe
hematologic changes The cutancous mamfestations are not
pathognomontc of monocy tic leuhemia and this diagnosis must
be established by the hemogram and lustologie study of the
lesions, and (8) an occasional stnhing regression following
roentgenotherapy 1s only temporary

Freeman and Koletsky (199) described a 78 car old womwn
who had multiple cutancous tumors A firm, purphish red
macule had appeared on her left tingh 10 months’ presously
and subsequentls became nodular, mcreased to 3 cms 1o
size and finally regressed Numerous similar lesions then ap
pewed “every few weehs” on the abdomen, arms and legs
These lesions followed the same evolution as the ongmal le-
sion The nodules were at first of a brght red color but be-
came darker as their size mcreased and the color gmdlnll)
faded as they became smaller After several “weeks to months,”
these lesions disippeared leaving flat, yellowish-red areas
Howevcr, new lestons appeared simultaneously 1n prcuousl)
unaffceted arers  These svinmetricallv distrnbuted Iesions -
volved all extremities the thoray, abdomen and lower Jumbar
region, and a smull yellow nodule was present on the nght
side of the nech These 05 to 3 em lestons were firm, raised
and discrete, with occasional 6 em confluent areas surrounde
by a small hemorrhagic area There were accumulations of
yeIIow hpd 1n some nodules, pticularly those on the poster-

f the legs The deeper lesions were palpable 10

10r portions o
e n the color

the subcutancous tissue and there was no chang,
of the overlying shin There were several small p
macules mvolsing the nferior surfaces of the legs A soft,
urple colored nodule, “seseral mms ™ mn diameter,

urpuric

pawmnless, P



Monocytic Leukema 127

was present 1 the nght buccal mucosa near the angle of the
mouth The cutaneous tumors continued to increase m size
and number and she lost 3 considerable amount of weight
Some of the tumors were bullous some fungatmg and the
majonty were vasoular and bled readily on the slightest trau
ma An extensise brawny indurated aren developed on the
mner aspect of the nght thigh and was moderately elevated
with pumerous superficial ulcers A 5 cm subcutaneous Jeston
an the extensor surface of the left efbow was studied hustolo
gieally and found to be “monocytic leuhosarcoma ” During
the weeks precedng death the penpheral white blood cells
wereased from 5900 per eu mm waith 34 per cent monocytes
to 126000 per cu mm with from 56 to 73 per cent mono
blasts and a few nucleated red 1lood cells Coincident with
the blood changes many cutaneous tumors mcreased wn size
The pathologic dingnoses at autopsy were Monocytse Jeuke
mia msolving the skin Tiver spleen adrenal glnds Yadneys
Iymph nodes bone marrow aad capsule of the pitostary gland
as well as artenolar nephrosclerons
The patient reported by Sannicandro {596b) was a 37 year
old man who had splenomegaly and penpheral Jymphadeno
pathy as well as macular and nodular cutaneous lesions which
wire 4 with 1 hagic Jesions The hemogram re
veiled from 60000 to 70000 wlate blood cells per cu mm
with 4S to 66 per cent monocstes Hustologie studies of the
cataneons feswons and an enlarged ingwnal tymph node drs
closed a diffuse wfiltration of monocytic cells  The patient
presentect by Cornbleet and Ebert (123b) was a 50 year old
woman who had an mfected tooth semoved three neeks be-
fore generalized lemphadenopathy and deep seated shin col
ored to shighth browmsh generalized cutaneous nodules and
prpules developed  These nanprentse diserete lesions did not
become uleerated She died three weeks after the apparent
onset of the diseast A patient seported by Bylowa (90 case
5 ) lm{ generalized ¢ itneous lesions consistng of firm brown
Tentil s:zed no:‘u]es some of which became confluent and
gren to "walnuwt” sze There were from 5000 to 10 000 pert
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pheral white blood cells per cu mm, with 75 per cent mono
cytes A 63 year old man who had “several hundred cutane
ous nodules on the legs, arms and trunk was desenbed by
L A Mtchell (456). The hemogram was normal, but hustolo
gic study of a nodule revcaled the conum to be mfiltrated by
monoblasts which had large vesteular nucler and a moderate
amount of cytoplism Nucleol were frequently observed
Following arsente and radiwm therapy, the myonty of the
lesions disappeared but later recurred  Five months later he
became acutely 11, splenomegaly had developed and the pen
pheral wlute blood cells numbered 130,000 per cu mm, the
majonty of which were monoblasts At autopsy there was
marked mfiltration of monocytic cells m all the orgms A
patient who had monocy tic leuhemi cutis consisting of nodu
Inr lesions of the shin and gums was reported by Walker ¢f al
(704)
A 39 yewr old man, reported by Mercer (443 cuse 1), had
swollen, uleerated gums and a 25 cm uleer on the hard pul
ate There was moderate generalized lymphadenopathy and
the spleen was barely palpable There were numerous bluish,
rased, 2 to 5 mm_ sized, papulonodulir lestons scattered over
the entire body, including the scalp and forehead, wlich were
most marhed on the abdomen and extremities A few other
catancous nodules, from 1 to 2 cms n dinmeter, were also
present  These varous sized lesions were of a shotty consis
tency and a few of the larger lesions were mflamed, while
others hid become necrotic, leaving a punched out center
with browmsh-yellow crusts Some of the smaller lesions were
translucent grey and others retuned therr normal shin color
One pitient deseribed by Hubler and Netherton (298 case
2) was a 33 year old woman who presented numerous dull
red to shghtly violiccous nodules which had a smooth, un
broken surfice, mvolving the trunk and etrermties There
was a punched-out ulcer m the region of the anterior pillr
of the night tonsil and a palm sized infiltrated plaque just
Dbelow the nght clavicle Another patient (298 case 8) wasa
55 year old man who had numerous smll, infiltrated, smooth,
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round, flesh colored to light red, papules and nodules scat-
tered over the face, trunh, extremibies and scalp The pharynx
was abnormally red Histologie studies of a cutaneous nodule
revealed obliteration of the interpapillary layer of the ep1
dermus which was thinned by an extensie, loosely [KIC](Ed
cellular mfiltrate that extended throughout the corium and
into the subcutaneous tissue ‘This mflirate consisted almost
entirely of monoeytic cells with little stroma The (_ymplasm
was vacualated and the nucler were vesicular, round, oval,
indented and of a large size  There was a fine nuclear mem-
brane and a deltcate chromatin petwork  There were one or
more nucleols and some of the nucler show ed transy erse folds
Few mitotic figures were present Around the pilosebaceous
follicles, the mfiltrate was abundant and penvascular
Fawburn and Burgen (175) reported a 20 year old man
who frst had fursnculosss, mamly imolving the nech and
shoulders New crops of these lesions appeared on the
shoulder, neck and face six months later followed, mn three
months, by cutancous nodules on the nght arm which de-
veloped to a brawny thickening and Jater formed shallow ul-
cers The diagnosss of monocytic leuhemra cutis became ap
parent one year after the first attack of furunculosis At tius
time thie ulcers on the arm had become large and wregular,
but they h1d remamned shallow Nearly confluent petechiae,
which showed evidence of fading, mvolved both tibia and a
number of brawny, dusky reddish brown, 1 to 15 cm nodules,
which had a “metallic sheen,” were present on the nght arm
The larger Jesions were superficially ulcerated and the edge
of the ulcer was raised _everted 1n outhine and of & paler color
than other portions of the nodule The floor of the ulcer
showed sloughing and was covered by a tenactous, purdlent
cwudate  The uleers were extremely pamful and tender to
ga\pxtmn The hemogram revealed 43 per cent hemoglobm,
2240000 red blood cells and 277,000 whte blood cells per cu
::"““ ““)‘g‘ 5 per cent polymorphonuclears, 1 per cent lympho-
e ot ?"" )ccnt monocytes, 2 per cent metamyelocytes, 2
yelocvies, and there were 24000 blood platelets
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per cu mm Histologic examination of a nodular cutaneous
leston showed the entire dermus and superfictal subcutaneous
tissues to he markedly inflltrated by menocytic cells with
patchy hyahne eosinophihie necrosis and uleeration The blood
vessels were packed with monocytic cells Histologie study of
a regressing furuncle showed dense mvasion by monocytic
cells, while only the hair follicles and sweat glands were m-
vaded by these cells m the less markedly imohed edge of
the lesion  Bone marrow studies resealed the sternal and
femoral marrow to be estensnely replaced by comparatnely
large and round, oval, or pyuform shaped monocytes The
cytoplasm was 1l defined, the nucleus oval, remform or lobu-
lar and finely granular, wath accasional hyperchromatic bars
There was a distinet nuclear membrane and a moderate num-
ber of mitoses were present, but there were no nucleolt The
normal arclutecture of the spleen and Ivmph nodes was ob
Diterated and they were diffusely infiltrated by monocy tic cells,
wlule the Iiver showed umform necrosts of the central zones
of the lobule, with a heavy penipheral mfiliration  The nod-
ules which were present 1n the itestine were umformly filled
with monoevtes The hustologic prcture, 1n al] sections, was de-
seribed as showmg an nfiltration by cells of the monocytic
series, with primitive and miture ty pes m varving proportions
In paraffin sections staned with hematowlin and eosin these
cells were at times mdistmguishable from other cells of the
Ivmpho reticular series They were usually spherotdal, pym
form or polvgonal m shape and had an indistinct outhine
and hightly eosinophthe cytoplasm  The nuclens was usually
eccentric and relatnelv large, showing various shapes from
spheroxdal to oval to remform and finally band like, often w ith
a notched or lobulated appearance The chromatin was gran
wlar, and frequently a hyperchromatic longitudinal groove, an
effect of the nuclear folding was present Nucleol: and mito-
ses were not promnent In the earlier lesions the nfiltration
was present betwcen the connective tissue fibers and 1 the
adventiia of the small vessels, but later the sebaceous and

sweat gl:mds and the hair follicles became involied There
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was a dense masion of the entire dermus and adjacent sub-
cutaneous tissye  Zones of hyaline necrosis and hemotrhage
my oceur, while the epidermis undergoes degenerative chang-
es which may precede ulceration, and the vessels are filled
with monocytie cells  When there 15 suppuration, there 15 a
central area of necrosis whach 15 surrounded by a dense zone
of monoeybe whltation There 15 3 hght whitranen, mawly
confined to the penfollicular areas, present at the penphery.
Staphy lacoccus aureus can usually be isolated from the cellu-
Iar debris Fawburn and Burgen descnbed the probable se-
quenice of events durmg the evolution of the cutaneous lesions.
Migration of monocytic cells through the eapiilary wall oe-
curs, or capillary hemorrhage w1y occur with the formation
of small, Tocal estravasation of blood cells The monocytic
cells then proliferate n the pervascular region and extend to
the dermal connective tissue, particularly m the sheaths of
the bair follicles and sweat glands ‘They believed, however,
that 1w some cases the monocytic cells mught ongmate from
the ustiocytes present m the blood vessels, sweat glands and
har folbele adventiiae  Many of the small vessels become
occluded by monocytic thromby, the stroma undergong an
avascular hyatine change and later necrosis and ulceration
Tt 15 probable, they stated, that the suppurative conditions de~
velop as a result of the ympaiment of local defense mechan-
ssms by yhie bl Stanhyl

phy , as well as other
orgamsms, which he dormant 1n the hair follicles, are thus

able to multiply freely with resulting mfection

Casc Report A 72 year old man first noted 2 7 cm
nodule on the bard palate  This condition appeared to
have ongmated on the palate and was followed, sev-
eral duys later, by Dized pruntus and intermut.
tent headaches The following week numerous 1 em
cutaneous nodules appeared on the face, scalp trunk
and edtremties and, swnuitoneonsly the prusitus sub-
sided Two to three weeks Jater the lesion on the hard

T

Pt
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per eu mm Ihstologic exarmnation of a nodular cutineous
lesion showed the entire dermis and superfien] subeutaneous
tissues to be markedly mnfiltrated by monocytic cells wath
patehy hyaline cosmoplilic necrosis and ulceration  The blood
vessels swere picked with monocytic cells Histologic study of
a regressing furuncle showed dense mvasion by monocytic
cells, while only the hair follicles and sweat glands were
vided by these cells i the less markedly nvolied edge of
the lesion  Bone marrow studies revealed the sternal and
femoral marrow to be extensnely replaced by compratively
large and round, oval, or pyriform shaped monocy tes The
evtoplasm was 1ll-defined, the nucleus oval, remform or fobu
lar and finely granular, with occasional hyperchromibc bars
There was a distinct nuclear membrane and a moderate num
ber of mitoses were present, but there were no nucleoh The
normal architecture of the spleen and hmph nodes was ob
hterated and they were diffusely infiltrated by monocytic cells,
wlule the Iner showed umform necrosis of the central zones
of the lobule, with a heavy penpheral infiltration  The nod
ules wlich were present m the wmtestine were umformly filled
with monocytes The Iustologic picture, 1n all sections, was de-
sertbed as showing an mfiltration by cells of the monocytic
series with prumitive and mature types in v ary g proportions
In paraffin sections stamed with hematovyhin and eosm these
cells were 1t times indistingwishible from other cells of the
Iympho rcticular series They were usually spheroidil pym
form or poligonal m shipe and had an mdistmet outhne
and hghtly cosmophilic cvtoplasm  The nucleus was usually
cceentric and relatnely lwge showing varous shipes from
spheroidal to ov al to reniform and fin1lly band like often with
a notched or lobulited appearince  The chromatn was gran

ular, and frequently a hyperchromatic longitudinal groove, an
effect of the nuclenr folding was present  Nucleoli and mito

ses were not promment  In the earher lesions the nfiltration
wag present between the connectnne tissue fibers and n the
adventitin of the smll vessels, but ter the sebaceous and
sweat glands and the haur follicles became mmvohved There
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2 per cent metamyelocytes and 1 per cent plasmacytes
Sternal bone marrow studies disclosed a hyperplastic
marzow with the normal marsow replaced by numerous
carly monocytic cells The Tustologic examnation of &
catancous lesion revenled sharply outlmed nests of
6l which d monocyhc cells,
but mutone figures were not found
D C Smuth et ol (633) reported a 58 year old man wha
ted ik Jesions, up to 10 mm
ldmmetcr, which were generalized but most matked on the
back, chest and sbdomen These rounded, reddish purple le
sions were shghtly raised, smooth and infiltrated  Hustologie
studv of a cutaneous nodule from the abdomen showed dif-
fuse infiltration of the superficial portion of the corm with
large cells having some degree of pleomorphism "The nucley
werc oval or Tound to notched and kidney shaped, and there
were occasional mitoses  The cells showed a wide zone of
ytoplasm wath indefimte b

nucleol1 were p
m some cells and a fine reticulum partly replaced the larger
collagenous Bbers n this area This picture was believed to
be compatible with Yy ticul The pa-
tients condition contmued to decline, the peripheral white
blood cells never exceeded 600 per cu mm and although
many of the cutaneous lesions had resolved, numerous pete-
chie and ecchymoses developed A 57 year old man who
presented numerous nodules and plague like cutaneous le-
sions, up to 4 ems 1n size, was reported by Mann (424) The
levions were most numetous on the face, neck and left fore-
ara and some were mfected and excomated “evposing pink
deposits of leukemie tissue beneath the cutis ™

It vas the opuon of Montgomery and Watkins (459¢)
that there 15 no essential difference between the cutaneous
manfestations present in the Schilling and Naegel types of
manocytic leukemia They desenbed two cases of monocytic
ledemia (Schilling) associated with cutaneous manfesta-
tons  The first patient was a 45 year old man who had a
cutancous eruption (“eczema™) which began on the legs six
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it

igure 46 Cut ineous ;lOdll]CS on the f\‘c‘c (cnse re—po ) ‘(A MA

Arch Dermat 73 189, 1956 )
cm, nonulcerated nodule developed on the left side of
the forchead over the eye There was a generahzed
cutancous eruption consisting of 1 em, violaceous to
Iight brown nodules The prostate was enlarged and
there was moderate generalized lymphadenopathy The
hemogram reveiled 71 per cent hemoglobm, 3,760 000
red blood cells and 4,900 white blood cells per cu mm,
with 63 per cent polymorphonuclears, 19 per cent lym-
phocytes, 9 per cent monacytes, 1 per cent bisophils
and 2 per cent metamyelocytes Ten days later the
hemogram showed 80 per cent hemoglobn, 3,990,000
red blood cells and 2,950 white blood cells per cu mm,
with 20 per cent polymorphonuclears, 40 per cent Iym.
phocytes, 35 per cent monocytes 2 per cent cosinopluls,
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defimte granulocy tic mmatunty bach to the stem cell, and a
marhed predominance of monocytic celis The diagnosss o‘t‘l as
monocy tic levkerma (Naegeh) One month fater, small nodu
lar cutancous lesions nvolved the nght foot and the antenor
surfaces of both legs These lesions showed a “defimtely lym
phoblastomatous prcture)” on hstologie evimmation wath
tmany targe nnmalers ools and memneykes This e was one
of typiea) monocytic Jeuhermia {Naegel) wluch evidenced dis
crete speofic cutaneous nodules in the termmal stage of the
disease  These nadules ate frequently present 1n leukerma,
puticularly with lymphocytic leukernia but are rarely pres
ent with granulocytic leukemia  There was no character
sstic climeal picture 1n these cutaneous nodules  Montgomery
and Wathns concluded that a distinction 18 made between
the Naegelt and Sclulling types of monoevtic leukemia on the
humocytofogie picture and either type may be of autochtho
nous cutancous ongin  The cutaneous Jesions present m erther
tipe mav be specific or nonspeafic, and may vary from dis-
trete necrotie nodwles o1 purpunc lesions to generahzed ex-
folatne d The dist ¢ istopathologic picture
of monocstie feuberma (Schilling) 15 present when the hus
tologie findings of the cutaneous lesions correspond wath the
hematoe tologe prcture

Degos of af (143d) believed that the frequency of cutane-
aus mmfestations m monocvtic leukemia could be due to
the large wmount of reticelar and hustiond tissue 1n the skin
Then descrbed 270 yras ald man (ease LY whiose vaby symp
toms for one month were small, purplish, widely disseminited
Cutan nodules  Spl gly and lymphadenapathy then
derveloped d tus general health began to deterorate Hes
tologre study of 1 cutaneous nodule revealed infiltration of
the denmis and Iwpoderm by abnormal setielar cells which
were essentitlls monocytes  The same changes, allhough less
marked were also present wa apparently ummy ok ed eotancous
arcas The first hemogrum was “almost normal® but Jater
studies reverled 56 per cent monocytes The sternal bene
marrow showed 56 per cent large abnormal cells, nterpreted
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weeks previously and soon became generalized  Histologic
studies of a lesion revealed a dense infiltrabon of reticulum
cells “and other features of lymphoblastoma,” although the
type could not be determined  High voltage roentgenotherapy
was admmstered to the nech, medrastinum, grom, bach, and
pelvis  The following year the cutaneous plaques had become
more mfiltrated and the clinical picture was “more suggestne
of mycosts fungordes” The Istologic picture was still not
specific for a particulr type of lymphoma and roentgenother
apy was agam admmstered  Three years later he had two
cutancous plaques 1n the left pectoral region and one on the
left forearm and some of the nodules had become infiltrated
and ulcerated  Histologic studies now revealed a more acinne
process with numerous mtotic figures  The dingnosis of “my-
cosis fungodes bordering on lvmphosircoma” was considered
and further roentgenotherapy was gnen Frve months lter
the cutancous lesions were greatly improved Howeser, the
hemtocy tologic picture showed marked porkilocytosis with
marked bisoplulic stippling, “occasional normoblasts and
defimte immaturity m the myeloid hine back to the myeloblast
or stem cell with predomnint cifferentiation along the mono
covtic Ime  The diagnosis of monocytic leukemn was sug
gested A short time later the hemogram showed the mono
cytes to be more predomnant and immature They were 1n
all stages of development from the monobl st to the stem cell
The diagnosis of monocytic leuhemi1 (Naegelr) was then es
tablished and tlus diignosis was confirmed at autopsy one
month Iiter  Their second patient was a 51 year old man who
had cervical Iy mphadenopithy of st weehs duration  He pre
sented hypertrophy of the gums and mucous membranes of the
mouth and soft palate, which was also swollen and edematous
All cervical lymph nodes were enlarged and the spleen and
Iner were palpable e had paralysis of the left side of the
face and a ‘fading purpunic eruption” involung the legs and
thighs, but there was no nfiltration suggestune of Teukamids
Hemntocytologic studies reverled marked poikilocytosis wath
marhked basophtlic stipphing mcreased regenerative activity,
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myelocytes 34 per cent lymphocytes, 5 per cent

arzd l?per cent “h 4 es Histologre study of
the Jymph nodes showed 41 per cent ‘abnormal nucleated
reticalar cells,” 39 per cent “shriveled” Iymphocytes, 10 per
cent prolymphocytes, and 10 per cent lymphoblasts The hlS;
tologic exammation of the skin showed “hstiomonocytic
hyperplasia with some lymphocytic ifiltration  There was
climcal mproyement of the Tes1ons foll g Toent-
genotherapy and the penpheral blood showed suppression of
Iymphocytic cells and stimulation of monocytic cells one
count revealed 60 per cent monocytes The cutaneous Jesions

recurred and he died four months later This case 1s an ex-
ample of “lympk 1c Jeuk ” g to Degos
et al The alternate discharge of lymphocytes and monocytes,

and histtomonoeytic hyperplasit of the sk, with some lym-

phocytes, indicated two parallel T one his
tiomonacytie, the other lymphacytie.
F. “Aleukemic” Reticuloendotheliosis
There are reports g the of
hyperplsia of the reticuloendothelium with the f of
1 1 of the loendothelum 15 fre-

P

quently assocnted with excessive penpheral blood monocy-
tosis Hyperplasia of the reticulum has been compared with
systemic hyperplasias of lymphopoietic and myeloplastic tis-
sues  Dustinction 15 made between “aleukernic” and leukemic
reticuloendotheliosis  If thes assumption 15 correct, leukerme

reticutoendotheliosis would be tdentical to monocytic Jeuke-
mia

“Aleuhemuc”™ retrculoendothel

was desenbed by F W
Lynch (4092) as an acute or chromie condttion I the acute

form the climeal course 15 charactenized by 2 sudden onset,
fever, necrotic anging, and & hemorthagic diathesis, sympmm;
corresponding to those which occur 1 other types of acute
fenkema “which recall Sternbergs opmon tht acute leu
hemia 15 the result of sepsis™ Bacterial orgamsms have been
obsersed 1m a few cases but they usually are not demonstrable
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as “hemocytoblastic or reticular cells™ A hectic fever, loss of
weight and weakness then occurred and he died one month
Iater  Although some imvestigators would consider tlus case to
be one of monoblastic leukemia (Nacegelt), Degos ef al be-
lieved that a “reachioml’ cutancous process, secondary to
monoblistic or “hemocy toblastic’ leuhemua, would scarcely
produce such severe disturbance in the reticular senes Also,
the cutancous lesions preceded mvasion of the blood by
monocytic cells In their opmion these facts would support
the dignosis of milignant reticuloendotheliosts with mono-
evtic leuhemra (Schilhing)

Another patient described by Degos cf al (case 2) wasa 40
vear old woman who first had lesions on the mucons mem
branes of the pharyny which progressed to the buccal and
Iingual mucost and were folloned by an ulcerated, vegetatine
lesion on the lover Lp There were 67 per cent ty prcal mono-
cvtes i the penipheral blood and the myelogram showed 73
per cent basophilie cells The dignosis w1s ‘monoblastic
and monocytic” leuhera  The mucous membrane lesions re-
gressed and the anemn disappeared following transfusions of
whole blood and the admumstration of cortisonc and ant-
bioties  1lowever the monocstes persisted m the peripheral
blood and the bone marrow became more monoblstie. Ac-
cording to Degos ct al this case exemplified the mast authen
tic (Nacgel) type of monocytic leukemin  While the ab
normil penpheral blood cclls were typicil monocytes, the
bone marrow cells appeared to be both monoblastic and retic-
ulwr Mucosal lestons are perhaps more typical m this type of
leukerm

Degos et al reported another patient (case 4), a 74 yewr
old mn, who presented a slowly progressive cutaneous erup
tion of erythemitous, vesicular, oozing pliques winch were
somewhnt mfiltrated and markedly prurtic There were hard,
punless mgunil and axllary lymph nodes  The hemogram
revealed 4,030,000 red blood cells and 58,400 wlte blood cells
per cu mm, with 70 per cent lymphoeytes and 10 per cent
monocytes The bone mrron showed 30 per cent ncutrophilic
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bled immature mesenchymal cells New buccopharyngeal le-
sions accompamed by fever continued to appear and al
though the ulcers healed the Iymphadenopathy mcreased and
formed an infl: y reaction  On histolog!
the nodules were found to be composed of monocytic cells
having vol X 1 and foc1 of central
nectosts surroundmng the blood sessels sweat glands and pilo
sebaceous fallicles

A patient m whom pred p ap
peared tvo months before death was descnbed by Weidman
and Custer (715a) These lesians were for the most part
grey white ntracutancous nodules mvolving the cheeks
breasts arms legs and mner aspects of the thughs There
was ope nodule at the corner of the mouth and others could
be palpated tn the fascia of the abdominal wall These nod
ules later 1ssumed 4 blwish color and subsequently developed
wmto small plaques or diffuse layers There was moderate gen
erlized lymphadenopathy and the perpheral white blood
cells reached 400000 per cu mm  The diagnoss of acute leu

dothel

\emic 1 ! ytie leuk } was con
firmed at autopsy

A 60 year old man who had mnfiltrated nonprungmous
nodules on the bach scalp and upper extremities which ap
peared five months previously was described by Craps et al
(129)  Histologic exammntion of the scalp nodule suggested
"mscosis fungoides” but the other lesions ndrcated “Hodg
hmns disease™ There was preauricular and submaxllary lym
ntadenanatt v B walac e en oy aated newly formed cells

and there were 5 per cent

A diagnosts of acute his
tio-monacy tic leukemt was then made which was “verifed by

the cell count in the bone marrow * Symptoms of generalized
septicernta

general mluse and temperature to 104 deg F
followed the second mjection of chloroethylamine  The cu
Yancous lesions increased rapdly 1 size and he died from
severe visceral generalization” one month after admission to
the hosptal
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Therefore, most mvestigators believe these organisms are the
result of secondary nvasion He described chrenic “aleuke-
mic” reticuloendothelial proliferation as a condition which 1s
difficult to distingussh from hyperplasia secondary to chrote
mfechions processes or from Iymphogranulomatos:s, both chm-
cally and pathologically The atypical forms of these dis-
eases may present an etremely confusmg symptomatology
and pathology Despite the confuston regarding the proper
diagnos:s of these cases, Lynch beliesed that some represented
a granp generally considered to be “chrome aleuhemic retic-
uloendotheliosis” which may “well be called aleukemie mono
cvtic leuhemin” The cutaneous lesions are very similar to
those of leukemia In the acute form, macular or papulr
eruptions which develop into nodular lesions mav occur
These lestons tend to become hemorrhagic, necrotic or dis-
tinctly pustular

Accordmg to Taset et al (673), tins more frequent form
of the disease 1s erther fatal within a few months time or 1t
develops slow ly, after a fulminating onset, 1 which case the
cutancous mamfestations usually precede the termmal stage
of the disease They described a 28 vear old man who first
had dssplaga, arthralgra and anesthesia of the shin, bucco-
pharyngeal ulcers and vmphadenopathy  He had seseral re-
mussions and exacerbations of these symptoms for three years
before the cutaneous lestons became pronounced On examina
tion, necrotie cutancous lesions had been apparent for several
months and the buccopharyngeal mucosa was covered with
small white ulcers wwhich were surrounded by an erythemarous
areola There was marked hepatosplenomegaly, as well as a
large area of cutancous ulceration on the cheek and upper
portion of the nech which was indurated and ulcerated, the
largest lesion being 8 by 4 ems 1 size  The regron surround
g the ulcers was edematous New large, black areas, which
appeared to result from coalescence of smaller lesions, were

present n the subdeltord region Iistologie study of the edge
of an ulcer showed markedly inflamed connectise tissue w ith

pol)morphonuclear mfiltration and large cells which resem-
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which was beheved to be partly of nutritional ongm Marked
superficial lymphadenopathy mvolved the cervical, avllary
and mgumnnl regions  These lymph nodes were firm, nonten

der and usually duscrete, except for some matting in the nght
avllary and ingumal regons There were pinkish grey tumors
m both nasal cavities which caused the nose to appear broad-
ened The tonstls were firm and enlarged The cutaneous
surface was atrophic, with sharply d
sassed, firm dull red 4 mm to 2 em  cutaneous nodules and
tumors 1molving the face, back and extensor surfaces of the
extremities These punless freely movable lesions showed no
tendency toward grouping The shin coverng the tumors
was smooth shiny, and intact, with telangiectasia at the per-
phery of the lesion  Marked fusiform swelling and small su

perficial nodules were present on seyveral fingers The patho-
Togie dingnoses, at autopsy, were “aleukemic reticuloendotheli-
osis” of the shan Iymph nodes, bone marrow, pancreas, thyroid
gland, lungs, stomach nasal mucosa, and tonsils On listologic
cvamination the cuteous nodules were of a greyish white
color and usually extended 1nto the cormm and subcutaneous
tissue There were diffuse masses of loosely arranged, dis-

crete, large, round monoeytie cells which showed Iittle varia-
tion n size and shape
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Pautrier (5091) reported a 37 year old man who had a
nearly generahized cutaneous eruption of soft, red brown, part-
ly ulcerated tumors wlich chmcally resembled mycosts fun
gordes However, on histologic exammation of a tumor there
were lymphocytes, and cells not readily 1dentifiable which
resembled young histiocytes  He had a tumor mside the nose,
an uleer of the epiglottis and tuberculosis of the pulmonary
apices  The blood picture was not charactenistic of leukemn
and “aleuhemic” leukerma also did not seem a plaustble diag-
nosts It was Pautrier’s opimon that this case was another of
the group called “unclassifiable granul ’ a term which
he had mtroduced 1n 1937

A patient described by Montgomery and Watkins (45% case
3) presented autochthonous ongmn of the diseise Although
the lesions first simulated mycosts fungoides, they later de
veloped nto an exfolintne dermatitis They believed this case
to be the first report of exfolintive dermatitis assocrated with
monocytic leuhemuia (Schillmg) There were a few “grooved
cells” present 1 the cutaneous histologic section and, one
year later, “pecular, grooved and serrated, immature” mono
cytic cells were found 1 a cutaneous lesion and 1n the pen
pheral blood smears In this case, and i another (case 1)
they described, the early cutancous histopathologic picture
resembled that of mycosis fungordes Wayson and Weidman
(712) also described a patient with monocy tic leuherma who
had cutancons lesions wlich simulated those of mycosis fun

godes

Freemn and Koletsky (199) described a 48 year old womin
who had several firm cutaneous and subcutineous nodules
and tumors mvolving the face, lower estremities and nght
upper extremity Subsequently she presented numerous 05
to 15 cm, pamless, elevated, purphsh red nodules on the
arms, legs and back Histologic study of three cutaneous Ie
sions were reported to show  lymphoblastoma, probably of
reticuloendothelial type” She became emaciated and pale
and pitting edema of both legs and of the nght arm devel

oped, as well as hydrothorax, ascites and severe anemia,
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Tigure 47 Penpl eral blood smear showing an increased number
of plasmacytes

Trgure 43 A tvpreal plasmacyte



PLASMACYTIC LEUKEMIA
(MULTIPLE MYELOMA)

PLAS\(AC\'TIC LEUREAIA 15 charactenized by either a focal or
a diffuse abnormal overgrowth of plasmacytes and occurs pre-
domnantly m mdnaduals from 40 to 70 years of age

The chnical features of this disease, other than ¢
are (1) pamn m the bones, (2) pathologie fracture, (3) neu-
rologic mamfestations, (4) gastromtestinal symptoms, (5)
fever, (6) splenomegaly and hepatomegaly, (7)lymphadeno-
pathy, (8) extramedullary lestons, (9) abnormalities of bone
demonstrable by roentgenograms, {10) idney abnormalities,
and (11) pulmonary mnvolyement

The charactenstic cells wlich are present mn the relatively
bemgn, chromc, multiple myelomas are the “typical” plisma-
cvtes, according to Campbell and Good (93) These cells arc
charactenized by four stmultancous structural features (1)
Heasv plique hke chromatin aggregations n the nucleus,
with sharp boundanes (i contradistinction to the chromatin
clumps present m lymphocvtes) which account for the well-
known “cartwheel nucleus, (2) ntense basophiha of the ¢y~
toplasm, (3) the presence of a clear space in the nucleus,
usually 1 the wadest part of the cyvtoplism, and (4) a decrded
cceentriaity of the nucleus  The more acute forms of my eloma
are characterized by primitne cells having no characterstic
differentiation but rather by a tendency to syncy tial arrange-
ment and a defimte resemblance to primtine endothelial cells,
accordingto S O Schwartz (615a)
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Figure 47 Penpheral blood smear, showing 0 mereased number
of plasmacytes

Figure 48 A typical plasmacyte
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PLASMACYTIC LEUKEMIA
(MULTIPLE MYELOMA)

PI.AS\IAC\TIC LFUREMIA 35 charactenzed by either a focal or
a duffuso abnormal overgrow th of plasmacytes and oceurs pre-
dommantly 1n individuals from 40 to 70 years of age

The chmceal features of this discase, other than cutaneous,
are (1) pamn m the bones, (2) pathologic fracture, (3) neu-
rologic mamfestations, (4) gastromntestinal symptoms, (5)
fever, (6) splenomegaly and hepatomegaly, (7)lymphadeno-
pathy, (8) extramedullary lesions, (9) abnormalities of bone
demonstrable by roentgenograms, (10) kidney abnormahtes,
and (11) pulmonary mmolvement

The characteristic cells which are present n the relatinely
bemgn, chrome multiple myelomas are the “typieal” plasma-
cytes, according to Campbell and Good (95) These cells are
characternized by four simultancous structural features (1)
Heavy plaque-lihe chromatin aggregations m the nucleus,
wath sharp boundiries (1 contradistinction to the chromatin
clumps present m Iymphocytes), wlich account for the well
known “cartwheel nucleus, (2) intense basophilia of the cy-
toplasm, (3) the presence of a clear space m the nucleus,
usually m the widest part of the cytoplsm and (4) a decided
eccentney of the nucdlens  The more acute forms of myelomt
are characterized by prnimitne cells having no charactenstic
differentiation but rather by a tendeney to svney tial arrange
ment and a definite resemblance to primitine endothelinl cells
according to § O Schwartz (6151)
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Figure 50 Pathologic fracture due to myeloma of the bone

macytic myeloma depends upon the finding of an mncreased
number of large 1mmature plasmacytes sn the bone marrow
Other pertinent Jaboratory findings are Bence fones protemn
una and hypercalceria sith a normal slkaline phosphatase

A. Cutaneous Mamifestations of Plasmacytic Leukemia

I Speafic
A Extrumedulliry Plasmacytomas
1 Shin
2 Mucous membrane
B Cutaneous Tumors (Extension from Imole-
ment of the Bone)
11 Neomspeafic
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Tigure 49 A plismacvte undergomng mtosts

The ongin of the p].\smnc) te 1s by no mens clear Most
i estigators believe that the reticulum cell 1s the precursor of
the plasmacyte  The results of our studies (Rostenberg, Jr
and Bluefarb, 582) would appear to support this theory,
since there was mvolvement of the reticuloendothelial system
However, there 1s & considerable amount of evidence regard-
mg a close immunolagic relationship between plasmacytes
and lymphocy tes

The roentgenographte changes are charactenstic mn most
cases of multiple myeloma  The bone changes, especially of
the shull, reveal charactenistic rounded, punched-out arcas
having sharp margins, but there 1s no evidence of surrounding
osteoblastic reaction  Meacham (442) believed that diffuse
osteoporosts 1s & common ﬂndmg m multiple myeloma

The important hematologie findings consist of (1) anenua,
(2) evcessnve rouleaux formation, (3) mmmatunty of both the
red and white blood cells (4) presence of atypical and typr
cal plasmacytes, (5) Iymphocy tosis and eosmophiha, and (6}
elevated sedmentation rate The ulumate diagnosis of plas-
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2 Lungs
2 Disappearance of lunulae from base of
nails
b Clubbing of fingers
3 Merves and ganghans
a2 Herpes zoster (due to pressure of ganghion
from extension of bone tumor)

plasmacytoma of the bone marrow These tumors have a predi-
lection for the upper respiratory passages but may miobve
the stomach, mtestmes pancreas, pleurae, thyroid gland, uro
genutal tract and skin  Bence Jones protemuna has never
been reported m cases of extramedullary plasmacytoma with-
aut skeletal involvement, accordimg to Snapper ef al (642)

The two mam hypoth g the patl of
extramedullary lesions of multiple myeloma are autochthonous
growth (Lubarsch 401} and direct transmission of myeloma
cells Tt s postulated that since h T can oceur outs
side the bone marrow, proliferations of myeloma cells can also
occur 1 sttt Because myeloma cells appear to anise from
the reticulocndothelial cell 1t appears Iikely that the evtra
medullary lestons n organs g such reticuloendothelial
fissue anse from this tissue rather than by metastases

The first case report of extramedullary plasmacytoma in-
valving, the skan was that of Bruno Bloch (53) 1 1810 Ihs
Ppatient a 67 year old man had lesions on the extremities and
chest which began as erythematous macules, and then became
papules with seales and crusts  Autopsy revealed multiple
myeloma with metastatic lesions  Hayes ¢t al (261) reported
2 patient in whom a tumor of the pancreas was found at au-
topsy  Histolog of a cut nodule, which
had been removed duning life, revealed eells 1dentical to those
found at autopsy kreibich (33%2) desenbed a 78 year old
man who had cutaneous nodules on the face MacLeods
(4192) patient, a 33 year old woman, presented shghtly
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A Cutancous Mamfestations Due to Abnormal Pro-
teins
1 Amylod
a Macroglossia
b Papules and nodules
¢ Purpura
d Alopecia
Cryoglobulins
a Raynaud’s discase
b Ulcers and necrosis of the shin
¢ Purpura
d Cold urticaria
¢ Culis marmorata
Elevated serum globulms
a Talse positn e blood serologie test
b Poor immunologic response
B Cutancous Mamfestations Due to Cytopems
1 Ancmua
a Glossttis
b Pallor
¢ Koilonychia
Leuhopema
a Pyoderma
b Agranulocytic membrane
3 Thrombocy topenia
a Hemorrhagie tendency
C Toue Cutancous Lesions
1 Erythemis and pigmentations
2 Alopecta
3 Icthyosiform atrophy of the shin
4 Scborrher-lihe dermatitis of the face
D Cutancous Manifestations Due to Myelomtous
Im oly ement of Internal Organs
1 Kidneys
a Pruritus
b Pitting edema
¢ Uremc frost

(5]

(]
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2. Lungs

a Disappearance of lunulae from base of

nals

b Clabbng of {ingers
3 Nerves and ganghions

a Terpes zoster (due to pressure of ganghon
from extenston of bone tumor)
1. E Full 1 Yt Ext plasma-
cytic turmors are comparatisely rare, although Hellwag (274)
collected many cases which were histologically 1dentical with
plasmacytoma of the bone marrow These turmors hinve a predi-
lection for the npper respuratory passages but may mvolve
the stomach, mtestines, pancreas, pleurae, thyroud gland, uro-
gemtal tract and shin  Bence Jones protenuma has never
been reported m cases of extramedullary plasmacytoma wath-
out skeletal involvement, according to Smapper ef al (642).

The two mamn hypoth the patt of
extramedullary lesions of multiple myeloma are autochthonous
growth (Lubarsch 401) and direct transmission of myeloma
cells It ss postulated that since ¥ p can oceur out-
side the bone marrow, proliferations of myeloma cells can also
cecur in sttu Becavse myeloma cells appear to anse from
the reticuloendothelal cell, st appears hikely that the ettra-
medullary lesions m organs g such loendothelsal
tissue arise from this tissue rather than by metastases

The first case report of extramedullary plasmaeytoma in
volving the skin was that of Bruno Bloch (53) 1 1910 His
patient, 3 67 year old man, had lesions on the extremities and
chest whueh began as erythematons macules, and then becare
papules with scales and crusts  Autopsy revealed multiple
myeloma with metastatic lesions  Hayes of 2l {261) reported
a patient i whom a tumor of the panereas was found at gu-
topsy Histolog of a nodule, which
had been removed during bife, revealed cells identrcal to those
found at autopsy Krebich (3352) described a 78 year old
man who had cutancous nodules on the face MacLeod’s
(4192) patent, a 35 year old woman, presented a shghtly
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A Cutaneous Manifestations Due to Abnormal Pro
temns
1 Amyloid
2 \Icroglossia
b Papules wnd nodules
¢ Purpurn
d Alopeen
2 Cryoglobuhns
2 Ravnauds disease
b Uleers and necross of the shin
¢ Purpura
d Cold urticann
e Cutis mirmorta
3 Elevated serum globulins
2 False posits ¢ blood serologic test
b Poor immunologe response
B Cutneous Mamifestitions Due to Cytopemas
1 Anemn
1 Glossitis
b Pillor
¢ Roilonychn
2 Leulopenn
1 Pyodermn
b Agrinulocy tic membrane
3 Thrombocy topem
2 Hemorrhagie tendency
C Toxic Cutneous Lesions
1 Ervthemis and pigmentations
2 Alopect
3 Icthyosiform atrophy of the shin
4 Seborrhea like dermatitis of the face
D Cutaneous \mfestations Due to My elomatous
Imvols ement of Internal Organs
1 kidneys
A Pruntus
b Pitting edema
¢ Ureme frost
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down to the forehead m front with clongated thickened pro
cesses w front of the cars down to the n1pe

Extramedulliry tumors have 1 predilection for the mucous
membranes especially the upper part of the respratory tract
According to Lewss ct al (389) the disgnosis of extramedul
Ty plasmacstic t mors can be made only by lustologic exam
wmation because of the tremendous vination m the climcal
picture In the upper respuratory passages these tumors may
be polypord pedunculited or sessle they may appear as
simple enlargements or diffuse swellings of the mucous mem
branes The color his been vaniously described as 1luish red
yellowssh grey and sometimes dark brown Nonmiasne et
tramedullary tumors or those with only lymph node meta
stases are usually of firm consistency  Lews et al described a
59 year old man who had an asymptomatic tumor of the left
nostn!  This lesion was firm cyhmdrical flesh colored and
attached to the mucosal surface of the left la nast 2 mm
from the nans The surface of the Yesion was shghitly verme
cous 1nd the walls smooth It measured about 5mm 1 length
and projected outward through the left nans A patient
described by Jackson et al (311) had a plasmacytoma of the
left tonsi] whrch was removed by surgery Two years later a
stmilar lesion deyeloped on the nght tonsil Seven years after
the appearance of the imtial lesion all the signs of clssic
myeloma s ere present

2 Tumors of the Skin (Extension from Incoliement of the
Bore) Locally mvasive tumors and those associated with
metastases to the bone are usually soft and may be partly
necroue or uleerated The cutaneous tumors of multiple my
eloma are usualls desertbed s bemg ulcerated nodules re
sembling the “d emblee” type of mycosts fungordes (lymphosar
com") Occasionally  the nodules i the skull appear as “soft
spois” and on palpation feel Iike 2 lipoma or sebaccous cyst,
as llustrated 1n one of our patients

Duvorr et al (157) reported a 59 year old man 1n whom the
disease began as a spontaneous fracture of the left arm One
year later muluple raised nodular mfltrated lestons ap
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rased, circular, blwsh-black, pigmented “patch,” about 2 ems
1 diameter, on the posterior fold of the left axilla There was
no aullary lymphadenopathy The lesion suggested melanotic
carcimoma chnically, but histologic exammation disclosed my-
cloma

Nicholls (478) reported a 74 year old woman who hd
numerous small sessile cutaneous nodules which were shightly
elevated and appeared “rather pearly” and were surrounded by
a reddish-brown arcola. These lesions were present around
the waist and followed the course of the diaphragmatic at-
tachment Newns and Edwards (477) described a 42 year old
woman who had subcutaneous nodules on the wall of the
chest, scalp, and meduan margmns of the left orbit Histo
logic examnation of a leston from the chest revealed a mass
of plasmacytes with a scanty fibrous matrin supporting the
capillanies ~ The diagnosis of “plasmacytoma” by Iustologic
exanunation of the subcutaneous tumor, the presence of a
large metastatic deposit i one hidney, and the demonstration
of widespread renal tubular obstruction, were beliesed to be
an “unysual finding ” A cutaneous tumor of the neck w Inch oc
curred 1 a siv year old girl, reported by Aragona (12), was
found to be composed of plasmacytes The lesion had not re-
curred five years after 1t was evased  Swatzer ¢t al (668)
described a 58 year old Negro who had vanous sized tumors
which were most numerous on the face and scalp, but also
mmolved the head, trunk, nght leg and scrotum These pm]\
colored, nontender, soft, pedunculated tumors bled readily
after trauma and sanied from 01 to 30 cms m diameter &
nodular mass on the antenior nght prllar resembled the cu-
taneous nodules

Pmey and Raich (524b) described a 56 vear old man who
first had a “lump’ on the forehead wlich grew rapidly 1n size
He had diffuse nodular cutaneous lesions over the trunh and
extrermittes which clmcally resembled neurofibromatosis  The
d cells numbered 42,500 per cu mm,
asmacytes At autopsy the scalp was
r “helmet Iike” shape extended

penpllﬂ{l] white bloo
with 335 per cent pl
marhedly thichened, a pecula
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had numerous subcutaneous nodules which appeared several
weeks before her death Autopsy vevealed extensne plas-
macvhe mbltrabon of the viscera Hedmger (271) described
an “unasual” tumor of the scalp  On tustologic study, one-half
of the tumor was found to he composed of plasmacytes and
the other half was apparently an adenocarcinoma originating,
m a sweat gland The cericil lymph nodes showed only
metastatic caremoma

Among 88 cases of multiple myelama at the Cook County
Hospital (Chicago), mne presented cutaneous tumors which
were extensions from myelomatous invoh ement of the bone
These cases were described by Bluefarb (56d)
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Figure 52 Histologic section

showing marked increase of -
macstes (AM A Arch Dermat 72 505 19355) oo
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peared  They were seattered over the scalp arm and clwvic
Ir region  The nodule on the cutensor surface of the forearm
was round umbiheated and composed of many lobules some
of wluch were firm mn consistency others soft and of a “rasp
bern” color  This nodule simulated 1 mycosis fungoides like
tumor Rin (341) described 1 similar case i which the noda
lar mfiltritions over the fice and bick were large umbilicated
and ulcerated presenting the chimeal preture of mycosis fun
godes Chnstimn (113a cise 6) described 2 54 year old man
who had 2 small tumor m the sternal region at about the level
of the mpples which had been present for one year This
rounded tumor had steadily increased i size and was about
11 em 1 diameter rither soft and shightly pulsating There
were severil nodules on the nbs  Roentgenograms showed
changes 1 the left fifth sixth scventh eighth eleventh and
twelfth ribs posteriorly nd in the seventh 1nd eighth nbs on
the nght side  Snapper ef al (642) desenbed a woman who

Flgm'e51 c tumor of mult ple myeloma (A M A Arch
Dermat 72 506 1955 )
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had numerous subcutaneous nodules which appeared several
weeks before her death Autopsy reveiled extensive plas
macyhe mfiltration of the viscera  Hedinger (271) descnibed
an “unusual” tumor of the scalp On lustologic study one-half
of the tumor was found to be composed of plasmacytes and
the other half was apparently an adenocarcinoma onginating
m a sweat gland The cervical lymph nodes showed only
metastatic carcinoma

Among 88 cases of multiple myeloma at the Cook Countv
Hospital (Chicago), nine presented cutancous tumors which
were ettensions from ms elomatous involiement of the bone
These cases were described by Bluefarb (56d)
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on showing marked mere
macstes (AVA Arch Dormat 72 506 1950 P
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The first patient was 4 58 year old \egro who compluned
of constipition jomnt pans “tumor” of the chest 1nd a loss
of 50 pounds m weight He was unible to work becwse of
severe pun which first occurred 1n the region of the Inp and
Inter i the spme There was 1 Inrge tumor with central ulcera
tion mvolving the left side of the chest The penpheral blood
count was reported to be normal Taamination of the sternl
bonc marrow revenled 1 predominance of plasmacites com
patible with the picture of multiple myeloma Histologic ex
ammatton of the tumor showed plismacvhic myeloma Roent
genogrums of the pebus and skull showed myelomatous
volvement and destruction of the fifth nb  Brochemucal studies
reveiled total protemn 98 mg /100 cc albumin 34 gm /100
ce globulin 65 gm /100ce and gimma globuln 3 04 gm /100
ce

Another patient 1 38 year old man compluned of pun
the mibs tlughs and bick Lximmation revealed nrd rased

Figure 53 My elomatous i olvement of the skull (A M A Arch
Dermat 77 506 1933 )
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nodules over the sternal area Roentgenograms revenled le

sions of the skull and pelvis which were suggestn e of multiple

myeloma The sternal bone marrow showed an mnerease of

plasmacy tes compatible with a diagnosis of m\\llllple myeloma
C B 1

of

sho

dmmcally was present on the scalp Exammation of matenal
aspirated from this lesion showed pumerous plasmacytes
The blood count was reported to be normal The sternal bone
marrow examnation disclosed the findings present m multiple
m eloma

3 Cutaneous Vlamfestations Due to Abnormal Proteins The
ey
- -

; s

s

L .
Fig e a4

Mielomatous unohement of the §f
th
Arch Dermat =2 506 1945 5} b aa
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Tigure 55 VMyelomitous nodule of the senlp resembling 2
sebiccous ¢vst

Figure 56 Abnormal peik of the gumma globulin
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plasmacyte apparently produces a vanety of abnormal glo~
bulins The most frequent finding 1n the electrophoretic pat
temn 1s an abnormal peak i the gamma globuln and 10 rare
cases the alpha globuln 1s mereased It has been noted that
an merease 10 alpha globulin 1s associated with more mature
cells and a less malignant course (VWuhrmann ef ol 745)
Patterns with tall narrow peals w the beta regons 1n the
gamma region or mtermediate between the gamma and beta
reglons are virtually cb 1c of multiple myeloma {§ O
Schwartz 615a)

a Avyromosis Primary systematized amylowdosts 15 of par
ticular mterest because 1t may be associated with myeloma
tosis  Although the of amyloidosis as a pl
tion of plasmacytic myeloma has long been recogmzed the
1ncrdence 1s probably Jow Among our (56d) 88 patients
amylodosis was present 11 only frve cases

One patient was a 67 year old Meuean man who com
plamed of Bleedmng hemorrhoids and a weight loss of 15
pounds during the preceding two months He presented nod
ules on the upper portion of the gum and tongue Histologic
examination of the lesion on the tongue revealed amyloidosis
The penipl eral blood count was reported to be normal and

the sternal bone marrow revealed sheets of plasmacy tes char
actenistic of multsple my eloma

Trgure 57 Amvlo d nodules of upper .
Fgure 53 Amslod nodules on tongue of e

patient 1n
{AMA Arch Dermat 72 506 195 ) gure 57
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Figure 59 Histologe sechion showing deposiion of amylod on
tongue (A VA Arch Dennat 72 506 1935

¢ to am loid imfiltraton (A M A Arch

60 Macroglossia du
e ® 2506 1955 )
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2 — -
Figure 61 Umlateral gymecomastia (AVMA Arch Dermat,
72 506 1953 )

Another patient was o 49 year old Negro whe ypresented
sght redness and enlargement of the tongue and prettbial
edema with 1cthyosiform atrophy of the skin of the lower ex
tremities  Purpura then appeared on the upper antertor chest
wall  Complete hematologic studies mcluding sternal bone
marrow examunation gave normal results  Autopsy revealed

Yoid

a prumary §) d with multsple
meloma

A 45 year old man who had multiple myelomz confirmed
hy sternal bone marrow exammation also presented a umlat
eral gynecomastia  Histologie study of tissue of the gyne-
comastia revealed inbltration with amyloidosis

Wells (720) gave the dugnostic eniterta of prmary syste-
mitized amyloidosis as follows (1) There 15 no chrome sup
puration granulomatous disease or rheumatord arthritis as
1 secondary amvloidosis (2) the distribution of the amylod
1 dutinctne with widespread v olvement of muscle and
small blood vessels Particular features are amylod macro
plossa il and eut: and heart

fulure and (3) metachromatic stumng for this kind of
amlord 15 varable
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Tigure 59 Histologic scetion showing deposition of amod on
tongue (AV[A Arch Dermat 72 506 1933)
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h
60 Macroglossia due to amylond mfiltration (A M A Ard
Figuee Dermat "2 506 1933 )
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paramylod deposion  One of Snappers patients had wo
grossly wsible lesions on the tongue or mucous membranes
of the mouth but histologie exammation of the tissue durmg
Iife shawed extensne amylowd infiltration of the submucous
layers and especally of the muscular coats of the blood ves
sels Probably if more histologrc studies of the gign e were
done as advocated by Selikoff and Robitzek (622) this in
adence would be much Tugher They also stated that amylod
15 charactenstically more abundant m pernvascular areas and
amyloid substance may be found wherever there are blood
vessels It 1s this latter fact wlich makes the gingvae a par
ticularly Jikely site n which to find vmyloid deposits since
the gum bke most tissue 1n the oral cavaty is Inghly vascular
Michelson and Lynch (45) obtained materal for Iustologic
study from the skin and mucous membranes and observed
that the mucous membranes are an evcellent stte in which to
demonstrate amylod The gmgnae which are easly acces
sible contan few pam nenve endings and are also remark
ably registant to mbection Since this disease affects an older
age group many of these patients are edentulous These are
all attnbutes which make histologte studies of tissue from this
reglon practical

Brunsting and VMacDonald (80) described four ctses of
prunary systematized amjlowdosis associated with macroglos
sz Macroglossta was 1 presenting sign n three patrents and
developed late 1n the course of the disease mn the fourth pa
tient  The tongue ws enlurged from one to two bimes the
normil size and 1 one case 1t protruded 25 ems out of the
mouth during sleep  Imprrments of speech and swallowmg
were conststently present

n 1 comprehensne review of the symptomatology and

lodosts Koletske and

h(:zmr to 1929 which

www oh (401) They added

an Allustratie case 1 which the disease was of 14 )e{'trs du
riion the longest recorded They found the organs most
frequently molved to be the tongue heart, stomach mtes
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The four basic etiologic theories 1n the chusation of amy
loidosis were hsted by Mathews (437) s (1) Amylod dus
ase 15 L manifestrtion of 1 disturbance i general or localized
protemn metabolism (2) 1t 1s the result of an antigen antibody
reiction and precipitation m the tissues (3) amylodosis
1s the result of n 1bnormality or disturbance 1n the reticulo
endothelinl system and (4) amylodosts 1s related to hyper
globulmermn

Smapper et al (642) desenbed the prmary systematized
amylowdosis 15 parumyloidosis” Not only 1s prramylowdosts
associated wiath multiple myeloma but n addion 1t has
been assocrated with mgestion of drugs (Telum 676 Robert
son 567) tnchmosis and systemic lupus  erythematosus
(Tedum 676) In pnmnv imylordosts or pirmylordosis
the deposition occurs m atypical locitions munly in the meso
dermal tissues of the heart blood vessels gistromtestinal
tract and shin  In the secondwy amylodosis winch follows
prolonged suppurition the locilization of the amsloid 1s pre
dommantly n the Iner spleen Lidneys adrenal glinds and
walls of the blood vessels

There 15 frequently nsolvement of the tongue i sy stemic
amyloidosis  This ringes from 2 microscopic involvement
of the blood vessels to 1 massive replicement of the muscy
Inture by diffuse or nodular masses of amylod apparently
formed m the mterstitinl tissues nd rephemg the muscle
bundles by compression and atrophy  This produces 1 diffuse
s)mmemc”ll enlrgement of the tongue and marked ngdity
or mndurition of the tongue visible s the charictenstic trans
lucent grey patches streks or nodules The surfice of the
tongue 15 variously described as smooth pale and atrophe or
with red papules protruding on the surfice The macroglossia
m1y become so marhed that the tongue fills the entire mouth
Supcrﬁcnl ulcertions occur frequently

In a serics of 11 cases complicated by 1mylad which were
reported by Snapper ct al (642) two patients had deposits
n the shin and four 1n the tongue Only three patients 1
Bluefarbs (56d) series demonstrited mcroglossia due to



Plasmacytic Leukenua 161

eycbrow, axillary, and pubie hair was sparse The scalp har
was duffusely thinned and appeared dry and “Lfeless” In the
aullae there was no apparent thickening of the skin, but
the pubic area the shin was apparently heawily and diffusely
mfiltrated with amyloid Lubarsch (401) also desenbed loss
of hair 1n one patient

Bluefarb ct al (56k) presented a 56 ycar old man who had
primary systematized amylodosis associated with multiple
myeloma There were small rased, firm shiy, cutaneous

Figure 63 Amloidosis belund the ear
Figure 64 AmyJoid nodule 1n ear canal
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tine, and sheletal muscles Of these 24 patients, eight had
cutancous i oh ement and 20 had i olvement of the tongue,
while swelling of the tongue was a promimnent symptom n 13
of 20 patients Parhes-Weber et al (502f) emphasized the
frequent occurrence of macroglossit i amylodosis  They
reviewed 10 such cases and reported an additional one

Estimates of the frequency of amyloid deposits in multiple
myclom vary considerably from 6 to 25 per cent This re-
flects the varying degrees of chimical awareness and the diff
culties encountered 1n ats recognition during hfe A reason-
able average 1s probably about 15 per cent (Bayrd and Ben
nett 33)

The cutaneous mamfestitions of amyloidosis are deseribed
as wavy svellow, indurated, opalescent, spherical, flat topped
papules or nodules, or a pseudoscleroderma  Lesions on the
eyelids e been mustaken for \anthelasma  Goltz (234)
stated that the most strihing and charactenstic cutaneous le-
swons are the translucent papules and plaques  The most com
mon sites of imolvement are the eyelids, nisolabial commis
sares, cleft of the chm, sides of the neck, and the aullary, m-
gumal and anal regions  His second patient had, m addition
to a diffuse thichening of the scalp, groups of nodules and
tumors m the nape, scalp and anogemtal arcas Brunsting and
MacDonld (80) deseribed small shot like indurations and
small nodules present on the palms Rigdons (563) patient
had several small firm, freels movable nodules in the poster-
101 region of the scalp

Purpura 1s a frequent mamifestation of amlowd disease and
may be an mtal symptom  The hemorrhages may occur on
any cutaneous surface and m appear on apparently normal
shin or in areas having amvloid mfiltration  Purpura 1s ap
pareuﬂ} caused by damage to the walls of the ¢ itweous and
mucosal blood vesscls from nfiltration by amyloid

One of the patients desertbed by Snapper cf al (642) pre
sented an almost total alopecia due to amvlord nfiltration of
the subcutancous tissues of the scalp  The loss of hur was a
striking feature m Goltz's (234) second patient The scalp,
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Figure 66 Osteoh tic lesions of the skull

ulm were present Hemogram revealed 52 per cent hemo-
globin 2750000 red blood cells and 5700 white blood cells
per cu mm  with 44 per cent polymorphanuclears 43 per cent
Yympt 6 per cent baophils 4 per cent and 3
per cent phils as well as d Y
porkilocytosis and polychromatophiia™ The sternal bone
marrow was completely ifiltrited with sheaths of mature
plasmacytes The findings indicated multiple myeloma Bio-
chemical studies were normal evcept for 125 mg /100 cc
calaum and the protein electrophoresis (serum) showed in
creased alpht 2 d d gamma  El it mdi
cated a first degree heart block ‘The venous pressure was
elevated with prolonged arm to lung arculation time and
normal arm to tongue cweulation  This was reported to indi
cate “nght heart falure such as occurs in amylodosts of the
heart”™ Following the admumstration of P33 there was no
marked retardation of the disease process Histologic studies
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Figure 65 Osteolytic lesions of the nbs

papules on the dorsum of the hands which had appered six
months previously Two weeks Iater stmlar lesions appeare!

on the foreherd nd bick of the nech which were followed
by large thichened lesions on the dorsal surface of the fore-
arms 1nd the external wuditory canil  He had severe con
stant pruritus  Mild aches and puns of the bones nd jownts
had occurred simultancous to the cutancous lesions but the
bone pun had become quite severe during the preceding two
weehs The Iner was palpable 2 ems below the costal mar
gin Roentgenogrums of the bony skeleton disclosed punched

out osteolytic lestons comp wtible with multiple myeloma 1n
volving the dorsil vertebrie mbs shull and ihe crest Lab

oratory studies were reported to show the urme positve
for Bence Jones protem protem clectrophoresis showed de-
creased gamma globulmn although both beta and gamma glob
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multple myeloma ( Hellwig 274, aldenstrom, 708, H :ll ctal,
252 Barr et al, 30, Holmberg and Gronwall, 293, T

ackalen,
493, Flemberg and Lehman, 188h, Flewherg, 1851, Ronl,

57 md P F. Hansen and Faber, 258). The clmietl and cu-

tanecus el of eryoglobut are apparent as.

(1} Raynauds disease, (2) quarpur.l with Blecding from the
3

mucous b 3

taneous

and neeosts,
{4) cold ustieana, and (3) cutis marmerata

Cryoglobulimemna 15 no tonger considered ta be a rare sign
It h;,s been suggested that cf}ng\ohuhns produce this yaned
choieal picture by causing stasts and sludging of blood with
subsequent myury to the involsed areas This theory has been
substantiated by the postmorten findings of wraaseular gel-
atinous matenal and by the presence of this process m retmal
sessels It has also been suggested that certan simple tests
for the detection of this condition should be done more fre-
quently Barr et ol (30) and Myerson and Stout (467) have
desenbed such tests One consisty of cooling the blood serum
to 4 deg G for a maumum of 72 hours The serum is then
heated and prompt clerrance of the preaipatate indicates 2
positive reaction  Coolng the serum 1n 1ce water will produce
a gel winch disyppears when the serum 1s agam warmed
The length of time required for the gel to appear 15 depend-
ent upon the amoant of cnoglobulins present in the serum
Another procedure consists of stamng the penpheral blood
wath brilliant cresy] blue supravital stam and cooling the shide
10 6 deg C Phish staning wclusions m the cvtoplasm of
the and pal ot i wdieate & posstwe
reaction A quantitative determination of

eryoblobulmns, which
has been most useful 1n determmation of cold sensitivity, 15

obtamed by dwiding the serum mto two portions and
(1) the serum total protem atbumin and globuln are de-
termined, at Toom temperature, on the first portion, (2} the
second portion 1 refnigerated overmght at 6 deg C and then
placed an a hagh speed centnfage for 30 mnutes when the
superiatent sesum 1s separated from the precipitated protes
and the serum protemn fractions are determined, and (3) the
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Tigure 6™ Osteols tic lestons of tl e skull

of 1 cutncous lesion revealed imylowdosis to be present m
the cutis

B CmocrosuLins The term cryoglob iinema was first
used by Lerner and Watson (382) to designate the presence
m the blood of 2 cold preciprtable serum globulin which dis
solves upon wirming  Vihen present m lirge quintities 1t 1s
found s 1 solird white miss between the sedmmented red
blood cells and the supernatant phisma Although this finding
has been observed occisionilly m other diseises such as
lupus erythematosus and pernartentis nodosi the myority of
cases showing cryoglobultnemn hue been demonstrated m
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multiple myeloma ( Hellwig 274, Waldenstrom, 703, Hill et al,
282 Barr ef al, 30, Holmberg and Gronwall, 293, Packalen
498, Flemberg and Lehman, 188b, Flemherg 1883, Ron ik,
574, and P F Hansen and Faber, 258) The chimeal and ¢cu-

1ol

taneous manif of cryoglobul a are apparent as
(1) Raynwds disease, (2) purpura with bleeding from the
mucous b {3) 1 and necrosis,
(4) cold urticaria, and (5) cutis marmorata

Cryoglobul 1s no longer dered to be a rare sign
It hias been suggested that cryoglobulins produce this vaned
clmical picture by causing stasis and sludgmg of blood with
subsequent injury to the imolied areas This theory h1s been
substantiated by the postmorten findigs of intrasascular gel-
atinous materil apd by the presence of this process in retinal
vessels It has also been suggested that certain simple tests
for the detection of this conditton should be done more fre-
quently Barr ef af (30) and Myerson and Stout (467) have
desenbed such tests One consists of coohing the blood serum
to 4 deg C for a mamum of 72 hours The serum 1s then
heated and prompt clearance of the precipstate ndicates a
positive reaction  Cooling the serum 1n ice water will produce
a gel which disippears when the serum 15 agam warmed
The Jength of time required for the gel to appear 1s depend
ent upon the amount of cryoglobulins present in the serum
Another procedure consists of stanmg the penpheral blood
with brilhant cresy] blue supravital stan and cooling the shide
to 6 deg C Pukish stanung melusions 1n the cytoplasm of
the monocytes and polymorphonuclears mdicate a positive
reaction A quantrtative determination of cryoblobubins, which
has been most useful i determination of cold sensitivity, 15
obtamed by dwiding the serum mnto two portions and
(1) the serum total protemn, albumin and globulin are de.
termined at Toom temperature on the first portion, (2) the
second portion s refrgerated overmght at 6 deg C and then
pliced n a Tugh speed centnfuge for 30 minutes when the
supernatent serum 1s separated from the precipitated protey
and the serum protem fractions are determined, and (&3} g&i
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difference 1n the two globulin values represents the amount
of cryoglobulins precipitated by the cold

Wintrobe and Buell (737b) described a patient who had
multiple myeloma and Raynaud’s disease  There were symp
toms of cold sensitivity, epistas, bleeding gums, mottling of
the skin of the extremitics, and thrombosis of the retinal ves-
sels A somewhat sumilar case was reported by Lemer and
Watson (352) Hutchinson and Howell (303) described 2
pitient m whom cold precipitable globulins, demonstrated 1
association with Rayniud's disease, progressed to gangrene
which rcquired eight amputations  Cugudda (132) desenbed
a patient with multiple myeloma and cryoglobulinemit who
presented etensne gangrene of the nght leg following ro
entgenotherapy  Autopsy showed multiple arteni] and +enous
thromboses  Raynaud s disease, of a mider degree which was
induced by eposure to cold, was present i six of the 10
patients with cryoglobuhnemia whoe were reported by Barr
ct al (30)

Most cases of myclomt with cryoglobulinemm show @
hemorrhgte tendency and purpunic cutancous lesions which
usually occur 1 are1s exposed to cold On microscopic study,
a preaipitation of proten 1s found m the blood sessels of the
shin (Snapper et al 642)

Rorvik’s (574) patient, a 56 year old man, had hypostatic
purpura m association with eryoglobulineria  In the months
Defore lus death, the hemorthagic tendency became more
marked and cutaneous ulcerations occurred Autopsy re-
vealed diffuse mfiltration of myeloma tissue 1 the bone mar-

tons of the legs for one yew and later on the arms and
thnghs Tlis bleeding was associated with exposure to cold,
and she had a marked anetma  The total globulin was not
more than 31 per cent, but the cold agglutination frachon
accounted for 13 per cent, or nearly one-half, of tls total
These mestigators believed that the purpura could be as
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cnibed to a restnchion of circulation due to ntravascular pre-
epitation of protein No other reasonable explanation of the

hemorrhages could be found on exanination of the blond Ina
Jaterw W+ T

1w temperature
1

C were P ly reported 1n only
three cases (Flemberg and Lehman 188b Flemberg 1881
Rowik, 574 and Stemhardt and Fisher 650) Flemberg and
Lehman drevw attention to the fact that the hemorrhages oc-
cur 1n areas having large cushions of fat under the shin In
Rorviks patient the ulcerations appeared m areas exposed to
cold namely the nasal cavaty and ears {although not on the
hands or feet) or on areas abundant e subcutaneous fat. In
the Jatter sttuatron the ulcerations appear to have been pre
ceded by mecrotic processes with hemorrhages There was
possibly a predilection for the small subcutaneous lipomas
present 1n this case In sections from the edge of such an

! £ of ! tissue was found and
therefore this may posaibly have been the cause However
myeloma tissue was also present m nonulcerated skin - Ror
vik behieved 1t mare reasonable to assume that the relatiely
poor cireulation m fatty tissue together with the above men
toned properties of the blood caused these ulcerations tn
reas not patticularly exposed to cold

The majority of these patients have a progressive anema
Waldenstrom (703) suggested that the hugh viscossty of the

blood serum might give nse 1o functional disturbanees = % ~
bone marrow #h < B

Pelug (516)
globulinerma w . -
to cold  Cold urticana and p

wu dy urtican:a on exposure
urpura were reported to be al
lergnc aspects of cryoglobulinernia by Stenhardt and Fisher
{630) The patient described by Hutchmson and Howell
(303) had a mottled or “blotehy” cyanasis of the hands and
legs One Negro woman 1 Blucfarbs {56d) seres presented
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Figure 68 Ulceration of index and middle fingers associated with
ervoglobulmemin (AM A Arch Dermat, 72 506, 1953 )

a Raynaud-like syndrome with ulceration of the sndex and
mddle fingers Epstem and MacEachern (166) described a
patient wath plasmacy tic leukerma who presented an ulcera-
tion, with a surrounding nfiltrated red arcola, 1molsing the
finger The Iistologic prcture of this lesion established the
diagnosis which was confirmed by examations of the peri-
pheral blood and sternal bone marron  They did not state
whether this patient had cry oglob iinemia

¢ ELmvatin Senint Grosunins It s of mterest that two
patients m Bluefarb’s (56d) series had false-positne (Kalin}
serologic rcactions  Snapper et al (642) stated that m my-
cloma patients who have recurrent pneumoma, there s 2
Iugher meidence of elevated serum globuln Allison and Dick
(4) reported false-positns e serologic reactions i patients hav-
ng virus pneumonia It would appear that an clevation of
serum globulns may lead to falsc-positive serologie reac:
tions

Zinneman and Hall (755) reviewed the clmical lustories of
64 patients who had multiple myeloma They found that

there was a marhed tendency toward recurrent bouts of bac-
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tertal pneumonia among these patients but therr mmmediate
response to antibwtic therapy was good Ten patients With
multiple myeloma who did not have pneumomia were gven
polysaccharides of pneumanoce and brucellosss abortus and
typhoid vaceme but their serum antibody respense was poor
They beheved this evidence suggested that antibody produc
tion occurred m Merse 11ho to the amount of abrormal
serum globulins

Lawson et al {374) studied mine cases of multiple my elom
They found complete absence of antibodies or a marked de
fictency of these substances to be a charactenstic feature of
multiple myeloma  Although a defite abnormality was not
mtially apparent 1o 1 few cases repeated tests disclosed pro
gressne decrerse and ultimately complete or nearly com
plete disappeatance of antibodies In five cases the serum
protemn was anilyzed by filter paper electrophoresis In four
cases there was 2 marked mcrease in gamma globulins while
the fifth patient showed a tall peak of the “M component”
but no gamma globalin  Four of these patients had complete
absence of antibodies including isoagglutintns while the hfth
patient had almost complete absence of antibodies s well
as no soagglutimns  The 1mmunologic abnormality present
sn multiple myeloma has been considered to be the result of
abnormal function of the mahgnant plasmacytes wherchy de
ranged protem synthesis sesults m the production of abnorm1l
proteins at the expense of normal proteins includmg antibody
protemn according to Lawson et ol

Rostenberg Jr and Bluefarb (552) demonstrated that pa
tients with myeloma have 2 depresston of the immediate and
delayed type of allergic reactn sty

4 C Manif Due 1o Cyto; Anemia
15 one of the most important clinical findings in multiple my
doma It 15 almost invarably present and may be the only

sbnormal finding at the 1mtia} exammation ‘The anemma 15

usatlly of the normoevtic type although
anemia has also been noted  Fre o achaene)

equently there 1s an assomated
A
vitamin B def Pallor 15 the tanding chinical sign
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Tigure 68 Ulceration of mdex and muddle fingers associated with
crvoglobulmemnn (AM A Arch Dermat, 72 506, 1955 )

a Raynaud-lhe syndrome with ulceration of the mdex and
muddle fingers Epstein and MacLachern (166) descnibed @
patient wath plasmacy tic leukemia who presented an ulcera-
tion, with a surrounding infiltrated red areola, mvohung the
finger The Iustologic picture of this leston established the
diagnosis which was confirmed by evammations of the pen
pheral blood and sternal bone marrow They did not state
whether tlus patient had cry oglobulinemia

¢ Luovatep SErunt Grosurins It 1s of anterest that two
patients m Bluefarbs (56d) series had false-positive (Kahn)
serologic reacttons  Smapper cf al (642) stated that i my-
cloma patients who have recurrent pneumona, there 1s 2
Iugher incidence of elerated serum globulin - Allison and Dick
(4) reported false positrve serologic reactions 1n patients hav-
g virus pneumomia It would appear that an elevation of
serum globulins may lead to false-positive serologic reac-
tions
Zmneman and Hall (755) reviewed the chimcal Iustortes of
64 patients who had multiple myeloma They found that
there was a marked tendency toward recurrent bouts of bac-
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ot %‘n g
Figure 70 Agranuloctic membrane (A M A Arch Dermat
723506 1935)

stmulated acute leuhemia and malignant granuloc) topema
was considered m the drfferentral dragnosis because of the
hystory of sulfonarmude therpy

About one third of these patients with multiple myeloma
show an increased tendency to bleeding particularly from
the nose (epistaus) or gams The clottng factor 1s usually
not defective although miny patients have thrombocy topemia

C purpur1 and petechize may also be present
The purpura usually results from infiltration of the blood ves
sel walls by amviod resultng 1n damage to the vessel wlls
Howeser this 1s not a complete explanation of the purpura,
since amyloid 15 not always demonstrable 1 the blood vessel
walls Snapper ¢t al (612} called attention to the fact that
these patients with a hemorrthagic tendency demonstrate a
higher mcidence of elevated serum globulms than the average
patient who has no blecding tendency Purpura was the pre
senting symptom 1n two patents described by Haines (251}

Three possible causes of purpura oceurring waith myeloma
were advanced by Esser (171) (1) Damage to the bone mar
row with secondary (hmmbocy(opema (2) damage to the
liver with secondary derang of the clotting mec}
and {3) vascular amylodoss m the skin The retculoendo-
thelial system particulardy 1n the lver 15 more frequently n-
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Iigure 69 Pallor and glossitis due to 1ron deficrency 1 a patient
with multiple mvelomr (A M A Arch Dermat, 72 506, 1933 )

of this anemia  Glassitis and hoilonychia may be assocnted
with ron-deficiency anemia  One patient deseribed by Snp-
per et al (642) had Lailony clua

Meacham (492) called attention to the fact that macrocytic
anemta my be present He stated that when macrocytic
anemia, of unknown cause, oceurs, a diagnosis of plasmacybic
leukemin should be considered  Three of Bluefarb’s (56d) pt-
tients had mncrocytosis which suggested permeious anemil
A smooth tongue was also noted i two of these patients

In the presence of leukopenn, numcrous patients have an
associated pyoderma W hen the bone marrow 1§ replaccd by

asmacytes, a granulocy topena results and an agranulocy ic

pl
ns occurred 10

membrane may be present on the gums TI
two of Blucfarb’s (56d) patients

Soeborg-Ohlsen and Nielsen (641) described a 62 yerr old
an who had two molir teeth extracted one month previ-
ously His temperature became markedly elevated and he
was treated with “sulfonimide  Redness of the throat, with
cutaneous ulcerations and purpura occurred  The condition

m:
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examnations revealed 62 gm /300 e total proten and 16
gm /100 ¢
revealed
Pateh
who had plsmacytie leulera She presented vanous sized
ecchymotic cutaneous lesions on the left hand and wpst
thaghs left gram and both pectoral regions The patient re
ported by Ghon and Roman (223) had anemma petecinal
hemorshages and gangrene of the mouth Osgood and Hupter
(496c) deseribed a 49 year old man with plsmacytic Jeu
kemia who had bleeding from the gars and petechure of
the neck and upper chest
Case Report A 47 year old man entered the hospital
n 3 stup a He complaned of 1ague pans
i s back chronic cough and hemoptysis which had
occarred one month previously On exarmnation e ap
peared to he acutely 11 He hnd Cheyne Stokes respua
ton and although he could be aroused he mmediate
Iy fcll into a stupor There was dullness in both vpper
tobes of the Jungs the breath sounds were very harsh
and there were mspuratory roncht with prolonged ex
prtons  He had a “soft grade 11 systohic murmur
of the heart and a “regular” tachycardia Laboratory
studies of the feces disclosed a three plus t i
reaction The climeal diagnosis at this time was pnen
moma and chrome alcohobsm  Eight days later ro
cntgenograms of fus chest revealed enlargement of the
heart and congestion of the lungs The spine showed
demnerdization and ostecarthntis The twelfth dorsy)
and first fumbar vestebrae were flattened and there was
marked osteoporosis There were “punched out” lesiong
in the shull Biochemcal studies performed two weehs
later disclased 24 mg /100 cc non protemn mbrogen
52 mg /100 co urie aed and 117 mg /100 ec caloum
morgame phospt The hemog ged 55 per
cent hiemoglobin 3120000 red blood cells and 9940
wlute blood cells per cu mm  with 65 per cent poly
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volied as an extramedullary lesion Logucally, this would
lead to the speculation by Limarz: (391a) that hypothromb:
nemia m1y contribute to the cause of the bleeding i my
cloma  Another mechanism frequently mentioned 1s the
uremia resulting from etensn e renal impurment m myeloma
The mechamsm of bleeding, 1n this case, 15 due to tovie dam
age to the endothehum of the smaller vessels, m addibon fo
further tovic depression of thrombocytoporesis A patient de-
seribed by James et al (316 case 2) had generalized ecchy
moses

Figure 71 Purpura of the lower extremittes

One of the pattents reported by Bluefarb (56d case§) w1s
a 53 year old Negro who complamed of loss of weight Ex
ammation revealed hepatosplenomegaly, and  cutineous
peteciae and hemorrhagie lesions on the legs  The hemo
gram was reported to show 52 per cent hemoglobun, 2 740,000
red blood cells and 13400 white blood cells per ca mm,
with 32 per cent polymorphonuclears 1 per cent bhand forms
29 per cent lymphocytes 3 per cent monocytes 2 per cent
eosmnopluls, 33 per cent plasmacytes, and the nucleated ery-
throcytes 1 per 100 leuhocytes  The urmalysis revealed four
albumm the Bence Jones protemn negitne Biochemical

plus
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Figure 74 P tp ra and et neous nodule on the back
(case report)
Figure "> Close-up of hemorrhag ¢ nodule on bck (case report)

tmnutes the clot retrachion was complete the tovrm

quet test was negative and the prothrombin time was 12

minutes Electrophoresis revealed an ncrease mn the

gamma globulin, and decrease of the beta and alpha

globuling and albummn  These findings were considered
h

to he of multiple myel The bio
chemecal examinations ranged from
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Figures 72 and 73 Ecchymoses and purpura i a patient with
multiple myeloma (case report)
morphonuclears, 165 per cent band forms, 145 per
cent lymphocs tes, and 4 per cent monocytes Evimina-
tion of the aspirated sternal bone marrow resealed
numerous plasmacytes, which were mostly mature
forms, scattered in groups However, i some areas
they occurred as “shects” and in syncytwm  The ery-
thropoesis was normoblastic  The dmgnosns of multt
ple mycloma was established and urethane therapy was
begun one month after he entered the hospital  One
month later marked cutaneous hemorrhages oceurred
on both sides of the trunk, together with rased, firm,
mndurated tender nodules which had 3 grey colored
center The purpuric areas presented a reticulated pat-
tern On exammtion 12 days later, the cutaneous le-
sions were very extensne They involved the trunk and
nech, and the medial aspects of the thighs, which pre-
sented ertensnve areas of reticulited lesions Some of
these lestons became necrotic and sloughed Further
laboratory studies reveded a negitne reaction for
cryog\ob\\lms and pyroglobulins  The thrombocrit was
1 mm, the cloting trme 15 minutes bleeding time 6
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Figure 77 Close up showing deposttion of calewm n artery (case
teport) Von hossa stumng

red blood cells per lugh power field Histologie study
of a cutaneous nodule disclosed the charictenstic
deposihon of caleum 1 the blood vessel walls This
was mterpreted as metastanc calenan deposion m the
vaseudar walls
5 Toxic Cutaneous Lesions  Many touc cutaneous lesions
such as alopecia are frequently assomated with amyloidosis
Thus subject was adequately reviewed by Goltz (234) How
ever so-called “touc cutaneous lesions not associated with
amlowdasis may be present in rultiple myeloma
Spicthoft (647) deseribed 1 58 year old man who had red
ness and pruntus of the face and hands and an indurated
locilized erythrodermy A 39 year old man reported by Her
denstrom and Tottie (272) had palyarthntis and an “exan
them of follicular craters” on the extrermties and buttocks A
duagnosis (,)f :nulhple myeloma was suggested by the finding

of eryogl i th patient described by Blades (50)
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Figure 76 I section of nodule of Figure 75.

Albumin. 18to 29 gm /100 cc

Globulin. 4.5 to 5.6 gm /100 cc

Total cholesterol 105 mg /100 cc

Icteric index 8 units

Non protem nitrogen 24 to 142 mg /100 cc
Creatinine 44 mg /100 cc

Phosphatase, alkaline 44 units/100 cc. ( Bodansky)
Gamma globulin turbidity: 079 gm./100 cc.

Caletum morgame phosphorus- 11 7 mg./100 ce.
Clloride: 93 meq./Iiter

Potassium. 3 5 mey./hter

Sodium. 133 meq./hter

Microscopic examination of the urine revealed 20 to 50
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multsple myeloma are umportant and may be of axd m ?mg—

poss, since they frequently occur arly i the cousse o the

disease Nonspecific ulcers of the leg have been observed
Witkov {740) reported a 58 year old man who had mu’lhple

myeloma ted with peatfic, gang o

tous cutaneous Jesions mvolving the left Jow er extremity

6 Ci Due to Myel Intolve-
W s tra, 0

v b Gmers waLLUL 4IUSL Wab ULLASIONALY present as &
termunal mamfestation of the disease

Lungs When pul Ty 1ol t (pt Y of the
Iung) occurs, there 15 a possibility of hypertraphic osteopathia
(clubbing of the natls)  One patient in our series (56d) pre
sented clubbing of the nails  One of Plenck and Prels (528)
pahents and two of those desenbed by Snapper et ol (642
presented this symptom They called attention to the fact
that the lunulae may disappear from the base of the nails
even prior to the development of clubbing

Herpes Zoster A 60 year old man, descnbed by Kobro
(346 case 2), was known to have had multiple myeloma for
two and one half years He had pam of the thorax and ex-
trermties, afburmnuna, and Bence Jones protemuna  Herpes
2oster then appeared m the fifth thoracic columnar area due
to mvolvement of multiple myeloma A necrohe zoster on the

nght side of the chest was followed by intense postherpetic
pam

A patient presented by Bluefarh et al (36)) was a 54 year
old man m whom loss of weight and “anemun” had Srst de-
seloped four years previously Study of the sternal bone mar-
row at that time, disclosed mulple myeJoma  On evamina-
tion, he had pam m the lower portion of the back and 1 the
night lower postenor costal regron  He had frequent epistaxis
and marked weakness A left pleural effusion had been pres

eat for three years but examunations for tubercle bacy had
been negitive Cutaneous lesions had developed on the pos-
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This patient 1lso had eroderma  Three patients 1n Bluefarbs
(56d) senes presented 1n 1ssocited cutaneous 1cthyosiform
atrophy

In tlis senes (56d) the medence of seborrhesc dermattis
of the face appeared greater than that generally reported
This dermatttis was of the o “greasy  type and was most
promunent 1n the nasolabnl folds This charcterstic seborthel
frequently led the hemntologists to suspect the presence of
multiple my elomn

Canizares (96) aited two cises of mulhiple myeloma 15
socnted with cutineous lesions One patient presented sev
erl elevated purplish red plaques on the legs wlich were
beheved to be specific m ongin owever lustologie eximma
tion dhsclosed 1 nonspecific inflimmation  The second patient
had multiple ulcerated lesions of the mouth wlach were re
sistant to therapy  Smce the lestons in both c1ses did not re-
spond to ordinary tretment but continued until death they
were considered to be relted to the multiple myeloma Cam
zares believed thit nonspeafic ¢ itaeous mamifestations of

LI

. < P
-

Figure 78 Herpes zoster associated with multiple my eloma
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sear Exght or nine manths previouslv s*e kad ap acu’e ept
sode of fever followed by rarked's severe ginmrenous hespes
zoster imolving the left lower extemity  Severa) davs later
she presented generalized hemorrhame bulous lesions gen
erlized herpes zoster, with herorrhagc bullae m the mouth,
as well as on other areas of the bodv The zoster cleared after
several months time Jleaviag scars in the area an the left leg
which bad been mvolved with gangrenous lesons  Seseral
months later large bullae appeared m this scarred area but
disappeared following the appl of a “pressure b -
Andrens behieved this leston might have been related to an
epidemic of “shingles and vancella” occurning m the area at
that tme  He also mentioned the tendency for these patients
to have fungous mfections His patient had monilasis for
Many years esen prior to the onset of multiple myeloma

B Treatment

1 Surgical Excision of Solitary Lestony
2 Roentgenotherapy to Intolved Bones 'The lesions of
multiple myeloma are pswally not radiosensitive except mn
certawn cases of solitary myeloma  Stusg@s (66.2b) secommend
ed herapy as the most £ y form of therapy,
especially for the relief of pun associated with imvolvement of
the bone

3 Stlbamidine Snapper ¢t al (642) treated 15 patients
having wultiple mycloma with stibatmdine They reported
that this therapy resulted 1n rehief of pain but other manifesta
tions of the disease such as hyperglobulinemia Bence Jones
protetnuria and bone marraw abnormalities persisted

4 Urethane Rundles et al (589) treated 11 patients with
vrethane They noted reduction of the amount of abnormal
protemn and Bence Jones protemuna  However tovuty and
velapse occurred 10 months later Haeington and Moloney
1259) utilized urethane m 11 cases and found it to be effective
s patients There was selief of pain n mne cases and six
patients gamed in wesght following treatment It was thesy
mmpression that wrethane therapy 15 more effective in chrone
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Tigure 79 Nonspeaific uleer of the leg

terior aspect of the left leg three wecks after admussion to the
hospital  These lestons consisted of two erythematous areas
which were panful, tender, ulcerated, and cosered by crusts
The shin was marhedly pale and had a yellow tinge The
Iver was palpable 4 ems below the costal margm The hemo-
gram revealed 38 per cent hemoglobm, 1,540,000 red blood
cells and 3,200 whute blood cells per cu mm, wath 53 per cent
polymorphonuclears, 25 per cent lymphocytes, 14 per cent
monocytes, 5 per cent band forms, and 3 per cent eosmophtls
The hematocrit was 18 per cent, the sedmmentation rate 77
mm per hour and rouleau were present Biochemical exami-
nations disclosed 132 gm /100 cc total protemn, 21 gm 7100
cc albumm, 111 gm /100 cc globuln and no Bence Jones
protem was found  Roentgenograms rey caled “ punched-out”
areas iy olving the pebis and lumbar spine, compatible with
the findings multiple my eloma

Andrews {10c¢) described a woman who had purpura and
aphithous ulcers assoctated with multiple myeloma for one
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NONSPECIFIC CUTANEOUS LESIONS
ASSOCIATED WITH THE
LEUKEMIAS

“Tm:\ \ONSPEGIFIG cutaneous lesions are associated with
leukema, they may precede the mternal organ mvoh ement or
the speaific cutancous lestons by a penod of weehs or years
However they occasionally do mot appear unnl late in the
course of the disease ‘The character or duration of these le
s1ons 15 not constant m any one type of lenkemma or 1 am
one mdmdual They may be protean and evanescent and
may disappear and recur sp ly without any obvious
relation to the underlying disease process Speafic cutaneous
lesions may sometimes develop from these nonspecific lesions
The head of the body appears to be more frequently tvolved
with nonspeetfic than wath speaific cutaneous lesions

The most frequent

lestons d
with chrome lymphocytie leukema are prungo like papules
bullae purpura herpes zoster and exfohatve dermatibs
while urticant pigmentation herpes simplex eczematord le

wous pyodenma and trophic Yesions occur less frequently
Priapism 1s sometimes present

Nonspecific cutancous lesions do not occur as frequently 1n
Erimulucy!lc lealerma as i lymphocytic leukema There have

- o “ w &wv pu cent, nacule
papules m 33 per cent, vesicles 1 22 per cent furunculosis

183
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forms of this disease  Saltzmann and Borgstrom (595) treated
one patient with 15 gm of urethane, three tunes daily, for
20 days After the first 10 days of treatment the scalp nodules
decreased 1n size and, after 20 days, the lestons disappeared,
Teav ing depressions 1n the skull

5. Corticotropin (ACTH) and Cortisone. Cortisone and
corticotropmn appear to produce promusing chnzcal remussions,
as well as a reduction n abnormal globulins and phsmacytes,
according to some 1 eshigators

6. Combined Therapy with Corticotropn, Corhisone and
Urcthane. Platzer (527) beheved this combination to be the
most promising form of therapy at the present time The
sumultancous use of urcthane and cortisone suggests a “syner-
gistic action” m the few cases i which it has been used
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NONSPECIFIC CUTANLOUS LESIONS
ASSOCIATED WITH THE
LEUKEMIAS

“]n:\ \ONSPECIIC cutaneous lesions are associated with
Yetherma they may precede the internal organ mvolvement or
the speaific cntaneous lesions by a pernod of wechs or years
Howeser they occasonally do not appear until Jate in the
course of the disease The character or duration of these le-
st0us i not constant m any one type of leukemua or m any
one indwidual They may be protean and evanescent and
may disappear and recur sp Iy without any obvious
relation to the underlyng disease process Specific cutaneous
lesions may sometimes develop from these nonspecific lesions
The head of the body appears to be more frequently mvolved

with nonspeaific than wath specific cutaneous lesions
The most frequent

P lesions ted
wath chrome lymphoeytic leukemia are prungo hie papules
bullae purpura  herpes zoster and exfohative dermatins
while urticana pigmentation herpes simplex eczematoid le-
stons pyoderma and trophic lesions oceur less frequentls
Priapism 15 sometimes present

Nonspecfic cutaneous lesions do not oceur as frequently 1
granulocytic leukemia as in lymphocytic leukemia ‘There have
been occastonal reports of prungo | ke papules or hemorrhagie
tesions such as purpura while herpes zoster and urticana are
rarely descnbed E Epstemn and MacEachern (166) reported
that hemorrhagie lesions occurred m 30 per cent maculo-
papules in 33 per cent, vesicles 1 22 per cent furunculosis

183
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mn 22 per cent and herpes zoster n 11 per cent of ther
patients who had all types of leukernia

Nonspearfic Iesions assoctated with monocytic leuherma
usually mnvolve the oral mucosa and consist of soreness bleed
g from the ginguvae, and swelling and necros:s of the mucous
membranes which may extend to the tonsil or soft p‘llate
There may be purpuric lesians and widespread staphy lococere
nfections, including furuncles, carbuncles and abscesses, as
well as exfoliatne dermatiis The frequency of the different
types of cutaneous Iesions associated with monocytic leukemia
were listed by Farburn and Burgen (175)

Type of Cutancous Lesion Number of Cases  Fer Cent

Purpunc 32 64
Maculo papular 16 32
Nodular 11 22
Suppuratine 10 20
Exfoliatne 6 12
Other Types 3 8

Although purpura was the most frequent cutaneous Jesion
m this senes, maculo papular and nodular lesions were not
rare
Cutaneous manifestations appear to be more frequent 1
fymphocytic than n other forms of leuhemia, although the
highest incidence of cutaneous i olvement occurs i meno
cytic leuherma  In analyzing 289 cases of Jymphocytic Jeule-
ma from the hterature, Beek (391) found the followng types
of spectfic and nonspeeific cutaneous lesions occurred

Type of Cutaneous Leston Per Cent
Tumors 50
Erythroderma 26
Herpes Zoster 26
Prunigo Like Papules al
Bullae 10
Purpura 4
Vancella Like Eruptions 3
Urticana 3

In this senes, the ages of the ptients ranged from 55 to 64

years, which was 10 years more than that for all the cases of
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Tymphocytic leukernia, and 89 per cent of these patients were
men Lymphocytic leul tumors appeared m association
wath all pecifi f but most fre
quently with herpes zoster When the tumors were localized 1
the scars of gangrenous zostet A selationshap between the
course of lymphocytic leuk and 1ts ted
mamfestations was noted 1 herpes zoster, purpura and bullae
combmned with papules  These mansfestations usually oc-
curred when the discase was fully developed The peripheral
blaod studses were normal anly mn the patients who had tumors
and 1n a few who had papular eruptions There was spleno
megaly 1 40 per cent of the cases having purpura 1 contrast
to splenomegaly 1n 25 per cent of the cases having other non
speaific cutaneous lesions

nfl

£

y with no cells,
are occasonally present 1n vanous types of leuhemia and
other Iymph diseases, ding to Coldblum et al

P

{230} They pesformed passne \mnsferc;ests and tracutane
ous sedsiwity tests on seseral patients i an attempt to de-
termine the etiology of this condition The passive transfer
tests were uniformly negative, 1nd g that lating rea
gios are not respansible for levkemd reactions Sensiivity to
serum and globulin was occasionally noted  They concluded
that fixed antibodies may be the “Ley to the problem”

1 PrungoLake Papules (Prungo Lymgphatica)

The term “prungo hke papules” would seem to be prefer
able to “prango lymphatiea” since mmor iy, this same
m'w af‘ lesion occurs m Hodghun's disease Dlymyhasawom&

dermatitis herpetf; and lly, n
malava In some cases 1t 15 impossible to determme the cause
of this nonspecific cutaneous lesion without penpberal blood
i‘,‘:\f\ff f‘,‘i““f bone marrow examinations istologic pcammn

A}

. w e sl uesdived by \Wagnes
{7ty Chmcally, the disease 15 charactenzed by gale, g:nr
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1

colored edematons pay which re globular or comeal
m shape and from 01 to 20 em 1 size with a vesicle on the
surface which 1s usually deep seated  Because of mtense prun
tus the top of the vesicle becomes scratched off and 15 re-
pliced by 1 crust These lesions have 2 marked tendency to
recur after apparently complete regression followng theripy
As 2 result of seratching the shin between the papules be
comes thickened hyperpigmented 'nd edematous ctusing
secondary pyoderma such 1s impetigo and furunculosis A
concomitant swelling of the dramng superficial lymph nodes

RN e

Figure 80 Prunigo like pipules assocrated with Ivmphoc tic
leukemta

usually occurs Arndt (14b) nlso mentioned the morphologic
resemblance of these lesions to those of prungo of Hebra
which 15 a diserse 1ffecting cluldren that 1s rarely observed

1n the United States
Salurane and Iisurr (594) described 2 46 year old womn
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who had a gradually mereasmg splenomegaly for about 18
mouths Th? hemogram revealed 2,700,000 red Blood cefls
and 24500 whate blood cells per cu mm, with numesous im-
mature granulocytes The spleen decreased m size and the
white blood cells decreased to 7,200 per cu mm iullowmg
genotherapy b h red, “prahead” sized
pruntic nodules then appeared on the extremities and ex-
tended to nvolve the trunk Roentgenotherapy was discon-
tinued and the nodules disappeared after daly
wjections of Rmger's solution for 13 days However, the white
blood cells increased to 18500 per et rom  Histalogie study
of the cutaneous nodules revcaled no leukemic change, al-
though the changes which occur m prungo Hebra were ap-
arent
F Prungo-hke papules may occur i chrome lymphocytic leu-
lema erther 10 the leukemme or “aleukemmc” phase  Jordan
and Schamsehin (3213 called attention ta this type of leston
as the pred £ of “al
leukeria  Among 10 cases of “alenkemic” lenkemia, they
found prungo lymphatica to be of great importance suce 1t
was f 1y the first ind! of an “aleu} process
and, therefore, helped to establish the diagnosis 1 doubtfu)
cases  Neither the chmeal nor the histologre prcture 1s suffi-
crently typical in the “aleukemc” phase to prove the lenkemc
natute of the diease Ihstologically, there are acanthosis
spongosis ‘{Cﬂﬁswnﬁ“y vesicle formation and mflammatory

scribed a patient who had cutaneous lestons assocrated with
“aleukermic” my efosis

There ave = — =

go-like ¢

In these

studies g u L ulagiosts ot leukemia
Tehi

Jr s (562b) patient was 2 63 year old man who had
gradual Toss of weight for the past esght months and labora-
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tory studies revealed granulocy tic leuhermn For a penod of
three months, during his second course of roentgenotherps,
numcrous evanthemata appeared on the face, scalp, neck
upper cstremities and part of the trunk, particularly on the
breasts  These lestons were ‘hemp seed to small bean’ size
hard, light browmsh red, scattered papules Sesere pruntus
then occurred and some of the scratched papules became
crusted Some of the lesions became confluent and the fice
was shghtly edematous There were a few ulcerated papules
on the mucous membrancs of the mouth and pharyny  Histo
Iogic study disclosed a polymorphous round cell mfiltrate con
sisting manly of granulocytic cells which gave a positn e 03
dase reactton The hemogram revealed 56 per cent hemoglo
b, 3110,000 red blood cells and 18,500 white blood cells
per cu mm, with 3 per cent polymorphonuclears, 2 per cent
band cells, 2 per cent lymphocytes, 2 per cent monocytes, 2
per cent metamyelocytes, 1 per cent myeclocytes, 1 per cent
progranulocytes and 61 per cent mycloblasts Neumann (475)
also mentioned a case of granulocytie leukermin m which the
cutancous lesions sunulated those of dermatitis herpetiforms
Cassavetis” (104) patient was known to have had “aleukemic”
leuhemi for seven years On examination there were bullous
cutancous lestons wlich simulated dermatitis herpetiformis
that had been present for several months One of Hozen's
(269 case 2) pattents was a 57 year old man who had many
groups of vesicular lesions on the face, scalp, arms, hands and
trunh, most marked 1 the avllie The vestcles, from 3 to 4
ems 1n size, were, as a rule, on mflammatory bases but those
on the face were on 1 cm papules The closely grouped yest
cles which mvolved the scapular region were suggestne of
herpes zoster and 1n one are they formed a superficral uleer
The shin of the face was generally thichened and edematous,
with evaggerated furrows wlich resulted mn a leomne factes
Tlus marked tendency toward vesiculo bullous lesions simu
lated the picture of 2 » idespread dermatitis herpetformis
Tho patient reported by Cleveland (1163, b) had Raynaud's
disease and dermatitis herpetiformis two years before the de-



Nonspectfic Cutancous Lesiwons 189

Figures 81 and 82

Bullous lesions m a patient with chrome
himphoeyic Yeuhemia

A 1

tic leuk Whiteh {7292} re-
pmml a 4a )mr old woman with fymphocytic leuhemia who
first presented a cutancous eruption on the forearms, then on
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the face and legs, which finally became generalized and
vohved the palms and soles The lestons were hard, shotty,
decep seated papules and vesicles, which showed a shight ten
dency to groupmg They were quite red 1n color and inflam
matory, and many were capped by a blood crust from being
scratched The extreme pruntus, the chromaty of the erup
tion, and the grouping of the papules were all compatible
with the diagnosis of dermatitis herpetiformms

A patient reported by Sharht (627) had papular cutaneous
Iesions which were hemorrhagic and simulated Kaposis sar
com1  Gate and Cuilleret (213a case 2) described a 60 year
old woman who had erythematous papular cutaneous lesions
on the forearms, which resembled erythema nodosum, m ad-
dition to vesiculo bullous lesions on some of the erythematous
wfiltrations which ssimulated Duhring’s discase  Traub (6583)
reported a 64 year old woman who had two types of leukemic
cutancous manifestations There was a true leukemic mfiltra-
tion of the shin as well as a “tonic” eruption  She had ongm:\l
ly presented cutaneous lesions resembling erythem mult:
forme wlich were followed by an ntensely pruntic vesiculo
bullous eruption which simulated erythemn mult:forme or der
matitis herpetiformis  Most of the cutaneoas lesions and the
lymphadenopathy  disappeared following roentgenotherapy
Histologic exammation of a cutaneous lesion and an ulcerat
lesion of the vulva disclosed leuhemuic nfiltration A 48 year
old woman desenibed by Ellott (163), first had genem]lzed
prurttus which was followed by munute purpuric cutaneous
lesions The papules gradually mcreased m size until they
resembled the lesions present in urtiearir pigmentosa The
patient reported by Sibley (632) was a 41 year old man who
had a farly generalized macular cutincous eruption for one
month The lestons first appeared on the forehead but subse-
quently became very marked on the face, legs, arms an
chest These lesions simulated those present n secondary
syphalss, although there were no oral lesions and the blood
serologic reaction (Wassermann) was negatne A short time
later many of these Jesions became papular, particularly on
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the forehead and scalp However, they disappeared after 2
few weeks but subsequently recurred on the forehead and
gradually the enture face, scalp and almost the entire surface
of the body became mohed

Prungo like papules are frequently deseribed m eukema
and have a predilection for the extensor surfaces of the ex-
tremiies A 53 year old woman, reported by Busman and
Woodburne (88), had a diffuse folhcular papular cutaneous
eruption on the trunk, neck and etremities which was most
pronounced on the back and abdomen The lesions were
covered wath a defimite homy spine and were of 2 yellowish-
brown color with a “pecultar sheen” which was “almost kke
that of hichen planus” The lustologic structure was that “of
a miltary, submulitry and conglomerate tuberculosis” Mont
gomery (459b) behieved this case to be a tuberculord reaction
oceurning as a result of true leukemrc cutaneous infiltratron
thus simulating the reaction which occurs in “vanous forms
of cutaneous syphilts, m which a tuberculous reaction” 1s fre
quently ed but the trep pallidum 15 found to
be the etiologic agent Nontgomery stated that he knew of
only one case of lymphocytie leuk w which a tubereul
cutaneous reaction occurred  This pattent, reported by Ram
azzott (543), had typical lymphoeytic leukemmia - Cutaneous
lesions which were both climeally and histologically papulone-
crotic tuberculids developed and the tubercle bacillus was
demonstrated  This suggested, to Ramazzotti, a tuberculous
ctology for both diseases

Skeers (636b) patient was a 63 year old man who present
€d erythematous cutaneous papules scattered over the face.
nech trunh, upper extremities and thighs The lesions were
“pn hiead” stzed on the trunk to “pea sized” or larger on the
git‘:\\ar\:dﬂte‘cz\“ Sl;me w derc conical and othess round, while
o oot Other;c\‘: (“l'r :{\( a’lp{\ml ed‘mh a tmy vesicle, pustule
on the face, the maeo ‘]( ha ‘d 7o or violaceous, particularly
dn.\ppc‘ﬂcd’s onhm} nl) ln o 2rechy, and appeased and
areas of eubenlabon on ahn g pigmentation Thero were

plakia on the Jower hip and on the inner aspect
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of the cheeks near the corners of the mouth The blood sero-
logic reaction {Wassermann) was four plus Hlstologlc evimi
nation of the skin showed the eprderms to be corrugated and
covered by stratified squamous epithelium with keratimzng
superfictal lay ers and short, blunt, delicate rete pegs In some
places, harr follicles, sebaceous and sweat glands were present
within the cormm The broad papillie contained distended
capillanes, lymphatics and an infiltration of small round cells
There were monocytes and polymorphonuclers, particularhy
m the decper portions of the cutis and about the appendages
A few nfiltrating cells appeared to be “young white blood
cells” The cellulr infiltration was also present about smaller
blood vessels There was some edemn of the mtershitinl tissue
but no evidence of leuhemic nfiltration was present In com
menting on this case, Niles (480) stated that hemorrhigic le
sions would usually be found n a case having this long durt
tion and he beheved 1t unusual that this patient had no mu
cous membrane hemorrhage, epistans or bleeding gums It
was hus opmon that this case could be clrssed with “prungo
Iymphatica,” a condition occasionally present with granulocy
tic and more frequently, with lymphocy tic lenkemia  He be-
lieved this eruption to be so called’ because of 1ts resem-
blance to the common prungo which oceurs in children and
mvohes the outer surfaces of the extrerties However, m
leuhemit, pitients who hwe this form of prungo are adults
and the lesions tend to occur on the trunk as well as on the
extremities

One of Cannon’s (97a) pitients was a three ycar old boy
who had numerous touce cutaneous lesions, as well as p1pu]1r
lestons He had a generalized prunitic eruption and numerous
cutancous pipules and plaques which were most marked on
the front of the body The plaques were purpuric and the
papules were of a brght red color A few “pea” sized, red
and hemorrhagie, eroded rused lesions were present on the
mucous membranes of the cheeks, under the sides of the
tongue, and on the nght tonsil



Nonspcctﬁc Cutancous Lesions 193

fecrosts of the papular cutaneous lesions occurred m Hop-
erln\;'ec(?é)SSS) anenf\\Pho also had bullous Yesions and leuherme
nodules Ruiter and Van Bolhuis (588) described a 10 year
old boy who had subacute granulocytic leukerma He present-
ed a dissermnated vestculo papular cutaneous eruption which
n some areas, partteularly on the buttocks, became mfiltrated
and necrotie These were bluish red nodules on the neck and
cheek which were elastic on palpation and the surface of some
became “spongy” through loss of superficial tissue  Histologie
study of a tumor disclosed
well as “normoblasts ”
] H Mitchell (455) presented 3'49 year old man who had
MR o

markadl s ot

1
fu tissue, as

who had scattered cutancous papules and numerous vesicles
and small bullae. There were a number of nonuleerated to
mors on the face which revealed on histologic examinition,
speaiic granalocytie leuhema cutis The papular and vesicu-
lar lestons however, showed only the usual inflammatory fea-
twres The patient descnbed by Stewbrinck and Stukowsla
(819) presented prungolke papules of a yellowish color
which were polygonal, round and prusttic and, for the most
part, transformed mto resistant vesicles which later became
crusted The localization on the extremities also was the same
as that of prungo Histologic study of the vessels revealed
ryelocytes and pol ph lears 1n the epidermis but there
was no | d specific or pecific nfl; n the
conum  The cutaneous eruption was designated as a *leuke-
md” Nonspeaific ppular cutancous eruptions have also been
described by Parade and Voegt (500) and Levia (384a)
Generalized papular p have been ve
ported by Dubrewlh (155), Cheever (112), Nanta (470a),
Ormsby (494c), and others Bouchut et af (68a) desceribed

a patient who presented papular cutaneous lesions,
bullae,

vesicles,
and many hasd nodules of cutaneous lewkeme wfiltra
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tion  Chargin’s (110} patient was a 46 year old man whose
cutancous eruption mvolved the posterior aspect of the nech,
the back except the center), buttocks, legs, dorsal surfaces
of the fect, abdomen and hands The lestons consisted mamly
of closcly placed “pinhead to pea” sized papules and nodular
wmfiltrations present on a somewhat erythematous and
trated cutaneous surface There were numerous small, scat-
tered pustules, resulting from secondary infecton These
prurigo hke lesions were brownish or reddish brown 1n color,
the recent lesions being red and the older ones varymng shides
of brown There was considerable evidence of scratching on
all arers of the body and the severe pruritus was most marked
on the lower extremities A 46 year old woman, reported by
Small and Schimdt (637), had wolated, red cutaneous papules
5 to 6 mm 1n diameter, which had central pustules and an
indurated base These lestons mmoled the nght side of the
neck, under the chin, the nght aulla and the anterior aspects
of both tiughs Sanmcandro’s (5961) patient had a general
1zed polymorphous cutancous eruption consisting of papules
vesicles and nodules The most promment and abundant
lesions were “pea to filbert sized cutaneous nodules Histo
logic study revealed a dense mfiltration of myeloblasts, eosino
phuls and thrombocy tes present m the deeper portions of the
cutis

Among Beeks (391) 289 cases the prurgo like cutineous
lesions climeally resembled scabres, prungo or lichen ruber
and the prungo ke lesions which occurred with bullre in 26
per cent of the cases, somew hat stmulated dermatitis herpett
formus

Beek believed 1t possible that a particular tvpe of cutaneous
leston mught be responsible for the different age mcidence
between patients having lymphocey tic leukemi 2 with cutineous
lesions and those not having cutaneous lesions He found this
difference was not due to 1 special preference of one type of
Jeuhemic cutanecous mamfestation m the older age group
since all types of cutineous mamfestations m lymphocy tic
Jeuhemia showed this preference His findings were as follows



Nonspecific Cutaneous Lesions 195

Age Years
Cutaneous Lesions, Per Cent RithtolS 2049 50 0r More
“Tusmor 9 22 69
Prungo-lke Papules ~ 31 )
Toster 9 23 78
Bullae - 22 8
Purpura 9 19 72
Exythrodenma 3 29 6
1 a
These fndings ase to the

4
functions of semle shin a sumlar occurrence to that present i
cutaneous carcinoma

Beck also found that a relatonship between the chmeal
course of lymphocytic leuk and s fest:
tions was apparent only in cases having herpes zoster, purpura
and bullae combined with papules These mamfestations usu-
ally oceurred i fully developed Iymphocytic leukemia  Nor
mal peripheral blood counts were present only m cases hay
g tumors or, in & few imstances, m those having papulac
lesions  Splenomegaly was present n 40 per cent of the pa-
tients who had purpura and occwred only 1 = 23 per cent
of the cases showing other cutaneous mamfestabions such as
tumors papules, zoster, erythroderma and bullae

2, Purpura

Hemorrhage 15 & frequent cliucal manifestation 1n all types
of leukemiz These hemorrhages may occur 1 the skin and
ucous membsanes or m any ergan of the body and may ap
per as isolated or multiple, diffusely dustributed, purpunc
lesians 'The hemorrhages may develop spontaneously or may
result from trauma and may sometimes occur i association
with a blood platelet deficency However, the number of
blood platelets may be normal or increased In some cases a
tissue factor which causes fragiity of the blood vessels mny
be present and in others an added factor, not manifest i the
peripheral blood, causes direct damage to the smaller blood
vesels or even rupture of these vessels Thers may also be
a combination of all three of these factors Leukemic mfiltea.
trons are not of primary importance i the production of bleed-
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mg  Abnormal bleeding usually oceurs s petechiae particn
larly 1 acute leuhemia  Purpura m the form of petechae and
ecchymoses are more frequent extensne and of longer dura
tion 1 chrome lymphocytic leukemin than 1n chrome grainulo
cy tic leuhemia

According to Mmot and Buckmnn (4541) the hemorrhgie
mamfestitions of thrombopenia are neirly alwavs present for
2 few weceks before death but in some cases they may appear
only 2 few dus before death However vanng degrees of
petechiie and ecchymoses frequently appeir many months
or 1s long as two years preceding death A history of “black
and blue marks™ and 1 shght brusing tendency for many
years 1s often described Patients who had purpura for many
years preceding the development of leuhemn were reported
by Mot and Isties (454c) Among 80 patients who had
leukem: for an awverige of 345 years they found at least 10
per cent had purpunc lesions one year before death How
ever m tlis series purpurt did not occur m mam patients
having less than 60 000 blood platelets at which level purpurt
15 not usually expected to occur although purpura did appear
as the terminil stage of the diseise appeared The actual
decrense of blood plitelets does not scem to mdieate the
degree of hemorrhage m different patients or even wn the
same pitient at different periods m the course of the diseise
Tlus 15 one of the strihing and unexpl uned relationships be
tween the number of Dblood platelets and spontincous
bleeding

The hemorrhagic ditthests 1s particululy distressing 10
acute leuhemia and 1n the acute exacerbations of chrome leu
kemin It his been suggested that an mmportant factor m
bleeding assocrated with leukemit 1s dependent on damage
to the mtegnty of the blood vessel walls

Purpuric mamfestitions or other bleeding phenomena o¢
curning 1n cute leukemn m1y be satisfactonly expluned on
the basis of the numbers of decreased blood platelets ac
cording to Forkner (192b) In chromic leukemia however

the bleeding tendency m1y occur without apparent abnormal
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ity 1 the elements concerned with blood coagulation Such
bleedimg 15 often d with pic or T
pernascular mltration of leukerme cells and, Forkner stated,
may be at least partly evplamed on the basis of mvasion or
mjury to the blood vessel walls There 1s frequently no ade
quate explanation for the bleeding 1n levkemia, a problem
which has been madequately studied up to this time

Lymphocytic Leukemia H h 1s frequent-
Iy a promuent and sometimes a very early symptom of lym
phocytic leukerma  Warren {(708) summanzed 113 cases
shich the dugnosis of Iymphocytic feuherma was confirmed
at autopsy He found that 30 to 40 per cent of these patients
had prolonged epistaws following tonull dental extrac
tion or munor surgery Epistaus bleeding gums, mtestinal
hemorrhage, petechiae or Iwrger hemorrhages 1 the skin or
mucous membranes, may occur  The purpuric lesions may be
corme necrohic of bullous, as described by Shattuck {628) A
60 year old woman who had ecchymoses and thrombopema
assocrated with chrome lymphocytic leukerma was deseribed
by Sabrazes (591) Both lower extremties were covered with
cechymoses and petechine  Ecchymoses resulted from even
moderate seritching This tendency to the production of ec-
chymoses and petechiae as a result of shght triuma was be-
keved to be due to the prolonged bleeding time

Nash and Tingle (469) desenibed a 16 yeur old boy who
had myured the mddle finger of s nght hand  The wound

ccame m‘fec!c‘d and was nased  Three neeks ltor entaraad

. N J e eswouull Ahe eyes were
half closed™ due to the edems and there were large subcon-
]u‘nct‘nal hemorthages  There were numerons nuenl ok =1~ »

- v cappies the sard and soft palates, mnclud
g the alveolar arer were swollen and mfiltrated with ecchy-
motic areas There was hittle change 1n the cutaneous
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discoloration dunng the following month However, the color
then became much deeper and several months later the skin
of the face was “nearly black” The ecchymoses on the chest
disappeared shortly after admisston to the hospital and did
not recur, but a mottled purplish discoloration appeared on
the tihme The discoloration of the shin gradually became
hghter and at the time of dcath, 11 months after injuny, 1t
was less marked than at the time he entered the hospital

A 58 year old man, reported by \Wintrobe and Mitchell
(737c case 14), had spearfic cutancous nodules and purpunc
areas on the back assoctated with Iymphocy tic leukemua The
patient described by Ganvey and Lawrence (212) had pur
pura on the forearm and on the tonsils It was thought that
purpura on the tonsils 1s always indicatn e of leukema unless
proved otherwise  Gomin’s (235 case 2) patient, a 58 year old
man, had purpunc lestons on the shoulders, arms and mucous
membrancs of the mouth

Hitschmann and Lehndorff (257b) reported a 34 year old
womn who had maculo papular cutaneous lesions on the ab
domen and chest which first resembled lesions of svphths but
later beeame hemorrhagic She also had I)mplndenop;l‘h)
and splenomegaly The patient described by Best (45a) bnd
“copper” colored, “spht pea” sized, diffuse cutaneous macules
which simulated a “fading syphilitic roseola ™ Whttaher (730)
reported a 64 year old woman who had leukemta and “moder
ate’ anemra for 10 months and purpure lesions for st months
Wawersig's (711) patient was a 68 year old mn who had
generalized purpura  Cutaneous hemorrhages have also been
described by Jakae (315) and Orhel (493)

Granulocyfic Leukenug  Purpura m the form of petechiae
and ecchymoses, 1s the most frequent cutancous mamnfesta
tion of chrome granulocytic leukerma, despite the fact that
thrombocytopenra rarely occurs in this type of leuhemua

The tendency to a hemorrhagic diathesis 1s less frequent 12
chrome granulocy ic leuhemia than n chrome Iymphocytic
leuhert because the thrombocytes arc usually inereased 1m
gmnulocytxc leuhemia However durng acute exacerbations
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lewdemia (AMA
F 83 Purpura associdted with gr.\nulocy_bn
e & Arch Dermat 73189 1938)

Figure 84 Purpura w binear arangement (stbices) assoented with
granulocytie feulemia (AM A Arch Dermat 73 189 1956)

or 1 the terminal stage of the disease chrome bleedmng 1s fre-
quenth a charactenstic feature of chronie granuloeytic len
hemin The bleeding usually oceurs from the buccal or nasal
mucosa or as cutancous petechiae

Rolleston (5722} beliesed that cutaneous hemorrhages may



200 Leukema Cutis

occur 1 the terminal stages of the discase and are probably
due to an acute evacerbation of chrome granulocytic leuke
mi Neham, Jr (472b) found cutancous hemorrhages to be
the most frequent sign of granulocy tic leukerma  He beheved
they were due to an alteration of the vascular wall Accord
ng to Sturgis (662a), purpura 1s the only frequent cutancous
mamfestation which occurs m chrome granulocytic leukemia
The cutancous hemorrhages may consist of petechne, occa
sionally ecchvmoses, oceurring wath or without other cutane-
015 mamfestations

Pearce (512) reported a “young” Negro whose primary
symptom of chrome granulocytic leuherma was large subcu
tancous hemorrhages which developed spontaneously or fol
lowing shght injury  Among 47 cases studied by Vogel (699),
two patients had multiple evanescent tumors which apparently
resulted from hemorrhages deep in the subcutaneous tssue

One patient reported by Jaffe (314h) had petechial cutne
ous hemorrhages associated with clironic granulocytic leuke-
mia, while another had hemorrhages volving the sh and
mucosa of the Iips, with granulocytic leukeria  He also de
seribed a 43 vear old mn who, four weeks previously, had
epistasts wluch continued for four hours, recurred the follow
g d1y, and required “paching” Subsequently spontincous
cutancous hemorrhages occurred on the arms and legs as
well as bleeding from the gums, during the rapid course of
the discase A 14 verr old girl, reported by Rolleston (5721),
had chrome granulocytic leukemty  She had transient subcu
taneous hemorrhages on the lower evtremities One of these
lesions had followed traumy The predominmt chmeal symp-
toms n Tischendorfs (685) patient were the purpuric man
festations A 55 year old man who had polycy therma even
tuiting granuloevtic lenhermia was reported by Zimmer-
mann (754) He first had pun in the nght shoulder and scy
eral days later, hemorrhages appeared over the entire night
arm and nght side of the chest The bluish cutancous hemor-
rhages spread over the entire surface of the trunk and estrem

1ties followng roentgenotherapy
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Cannon (97a) described a 45 year "’_}d woman whose imtial
complamts were “black and blue spots™ on the skm and bleed-
g gums She had previously had Inpus erythematosus There
were 15 to 18 “dune sized” decply prgmented, macular cu
taneous lesions which did not fade on pressure and were
swollen dark red n color and show ed evidence of hemorrhage
A 50 year old woman presented by Peck {514), had shortmess
of breath weikness and generalized pruntus for eight years
An unnsual pigmentation which began on the legs and pro
gressed to i olve the pelvic region, had occurred during this
same persod of time There were pumerous varied smzed
browmsh sed macules, which did not disappear with pressure
and appeated to be hemorrhagic, mvolving only the legs, but
the arms and abd showed evid of hing  The
first T of subacate “aletk @ locy tie leukemta
evidenced by the 50 vear old woman reported by Nissen
{481) were fever, ulocrations of the mouth and hps, and cu
tancous hemorrhages

Exf's (1832) patient was a 44 year old woman who hid
bleeding gums “hard,” tender breasts and “purple spats™ on
the sk She had large hemorshages m each retina, bilateral

beonjunctival b hage and lized lymphadeno-
pathy Reyn (536) desenbed a 49 year old man who had
gangy J 4 with “aleuk "
granulocytie Jeukemia  He first had cutaneous hemorrhages,
vesicles and pustules which later became necrotic ulcerations
Tle had 1 Yeuhopena of 2,200 cells per cu mm  The safant
reported by H Af Kesth (3352) presented small, dark, scat-
tered cutancous macules at three weehs of age They re-
mained for several davs and disappeared spontancously A
macwlar cutancous eruption, which first developed as small
bhsters and later became hemorrhagre and surrounded by a
red arcolt appeared on the sealp and arms at seven manths
of age The blisters tended to ulcerate and become crusted
This ersption, present nearly constantly until the chid was

15 months 013 suddenly mcreased m sev enty and numercus
dark hemorthagse lesons appeared
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A 72 year old woman who had a purpurie eruption on the
legs and upper chest for three months was reported by Polson
(535). She also had pamful swelling of the jomts of the
hands, loss of weight, poor appetite and constipation There
were petechial hemorthages on the arms, back, hips and left
shoulder, some of which were ecchymotic  She also had hepa
tosplenomegaly One year later she presented a 70 by 575
cm ulcerated lesion on the inner aspect of the middle third of
the left leg, as well as a purpuric eruption on the estremities
and anterior wall of the chest Histologic exammation of this
leston revealed massive nfiltration of the ulcer and adjacent
corium by mature and immature granulocytes Polson be
lieved that the ulcer resulted from the granulocytic depostt
causing devitthzation of the shin

Monocytic Leuhemua. Petechine usually occur i monacytc
leukema and hemorrhages of the mucous membranes and shin
tend to occur when the blood platelets are reduced m num
ber However, patients hasmg purpura with a normal blood
platelet count have been reported The purpurtc lesions are
usually generalized Petecluae may develop into pipules o
vesieular bullous lesions  However, when several types of cu
taneous lesions coeust, the purpura precedes the termmal
stage of the disease Histologic study of these lesions, ac-
cording to Fawrburn and Burgen (175), revealed monocytes
m the capillary adventitin and mfiltrating the periphery of
the extraw asation, 1 some cases, but the monocy tes v ere usu
ally promment within the vessel Herbut and Miller (277)
noted cutaneous lesions 1n six of their eight patients There
were mnumerable pmpoint to 2 mm  sized scattered
petechine, baving no particulir site of predilection The
Jesions were flat and not mdurated although 1n one pient
(case 7) the surroundmg subjacent tissue contamed defimte
firm grey, 1 to 2 mm foct Two patients had mtracutineous
and subcutaneous hemorrhages up to 14 ems m diameter
Centrally, these lesions were shghtly elevated but peripherally
they gradually merged mto the normnl adjrcent tissue They
(277 case 4) described a 40 year old man who had symptoms
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of peptic ulcer” for several years He had soreness and bleed-
ing of the mouth as well as “black and blue spots” on the shin
for one weck preceding entrance to the hospatal, at which time
he was i coma Hemogram dusclosed 42000 w hute blood cells
per cu wm, with 20 per cent monocytes and 68 per cent
monoblasts He died eight days after the acute symptoms
appeared  Amother patient {case 7) alse had purpunc cu
taneous lestons

The 56 year old man reported by C B Wright and Noms
(744) first presented purpune macules over the body He
dred two months after onsct of the disease  Boles e ol {62}
described a 13 year old girl who had bleeding from the mu
cous membranes of the ips and petechiae on the eyehids and
nght breast She had moderato generalized lymphadenopathy
and the spleen and liver were palpable L A Mitchells (456)
patient, a 63 year old man, first had general weakness, per-
sistent abd, 1 d. and d fort, and shghtly pal-
pable, reddish cutaneous lesions on the legs These lestons
were found to be due to mtracutaneous mfltration  There
were a few “pea” stzed, firm, discrete subeutaneous nodules
on the lower part of the abdomen These Jesions later m
creased to “about 2007 m number and wnvolved the trunk, arms
and scalp The majonity of the lesions were freelv movable in
a

w4 piauhs v suemm cacodylate and the nodales
numbered only 25 However, the nodules agan mcreased to
“about 100" 1n number and the testicles enlarged to twice nor-
mal size Both the nodules and the swelling of the testicles
d d following wrrad, therapy Hepatospl galy,
ocozing of blood from the gums, small subcutaneous hemor-
thages, and small hemorrhages from the colon oecurred 10
days before death  He died eight months after onset of hus
tlness Coste et al (126) described a 54 year old man who
Tiad chronic purpura with yellow colored cutaneaus Pigmenta.
tion which became gencrnlylzed, as well as extenswe 1solated
and d 1 1

“placards” which

PP it
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These cutineous manifestrtions appeared during a penod of
15 months There were widespread cutaneous Jesions el
Iowish brown and browmsh red 1n color wlnch were dry non
scaling and atrophic  The lestons were mtially accompaned
by paresthesia pruntus and 1 feeling of “warmth ” Ecchymo
tic hemorrhages due to increised capillary fragility also oc-
curred
Among the cases reported by Lynch (4091 case1)} one was
1 67 yeir old man who presented 1 lesion on the pems fol
lowing 2 chemical burn  The lesion became ulcerated and
punful enlrgement of the shaft and glns was associated
with weakness chills and fever Despite therapy the ne
crotic ulcerttion progressed and numerous petechiae some 2
ems m dameter appetred over the entire body while sub
conjuncts 11 hemorrhages lso occurred The course of the il
ness was febrile tnd he died five weeks after the iitial symp
toms had appeired Another patient (4091 case3) was a 66
year old man who had numerous petechire 1n the seapular and
cluieultr regions and ecchymoses on the cxtrembes The
purpuric tendency disapperred followng four transfusions of
whole blood Another patient (4091 case4) hnd scattered
petechine followed by subcutincous hemorrhages on the
trunh and extremities  Histologic study of 1 petechnl aret
showed no change 1n the capillines there was only etra
vasttion of red blood cells There were no specific changes
m the pern ascular tissues
Case Report One year presiously this 33 year old
womn had a premature (7 month) mfant who died of
pulmonary complications 24 hours after buth  She hd
pun m the back and eprgastrum for some time preced
mg delnery and had vomuted for several duys before
delwery She had severe epigistric pun on the first
ost partum day at which time the hemogram rev ealed
3150000 red blood cells and 53 400 white blood cells
per cu mm The following dayv there were 2700 000
red blood cells and 123000 white blood cells per cu
mm Transfusions of whole blood were admmnistered
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durng the nevt two days and she was gnen Panta-
pon®, penicilln, strep n and shd-
besterol On esamination, one year later, she appeared
apprehensne and was perspuung profusely. Her pulse
rate was 116 and the resprrations 32 per mmnute, and
temperature 101 deg F She had hemorrhagic lesions
on the night cheek, Joner hp and postenior pharywt and
the gums were hyperplastic and bleeding There was
crusted blood 1 the nostnls, the conjunctnag were pale
and the sclerae non icteric  There was a large cham of
lymph nodes i olving the anterior and postertor cervt-
cal and postauricular regrons Althaugh the lymph nodes
were pot tender, the breasts were pamfully engorged
The spleen was tender to palpation and enlarged 4 to 6
cms below the costal margin, while the Liver was shght-
Iy tender and enlarged 10 to 12 ems below the costal
margin  There was ingumnal lymphadenopathy, She
was given transfusions of whole blood and radioactve
phosphorus (3 mullicuries) Ten days later many ec-
chymotic areas had appeared on the skin and there
swere pumerons small pustules on the sealp The fol-
lowing day she became jaundiced and there was par-
tral ptosis of the left eyelid The next day she became
disorsented and had hallucinabions  Two days later
her condition seemed mproved and the hepatospleno-
megaly had decreased However, the following, day
she became comatose, marked dyspuea occurred, the
cutaneous mfltratons became more marked and
hemorrhagie, and a decp, extensive infiltrative ecchy-
moses myohved the entire abdommal wall Hemogram
resealed 2360,000 red blood cells and 118,000 whute
Blood cells per cu mm, with a majonsty of promono-
cytes and a few monoblasts Three days later there
w tl']rc 3.810,000 red blood cells and 81,000 white blood
cclls per cu mm, with 75 cent mono

died 15 days after admission Q?Jct‘;le hosptal, es She
Amang the eases of monocyhic and Tustiocy tic leukemia
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reported by Belding ct al (41) epistas bleeding from the
gums and purpura occurred more frequently i the monocytic
(Naegeh) type than m the histiocytic (Schilling) tvpe The
fact that these symptoms were not directly related to throm
bocs topenin 1s evidenced by the fact that i all cases of hus
toeytic leukemin there was 1 defimte thromboc topem but
only two patients had sigmficant hemorrhagic mamfestations
Turthermore among the four patients with monocytic Jeu
kemnt who had no diminution of the blood platelets two
exhibited very defimte hemorrhagie tendencies

A 59 vewr old woman reported by Costello e al
(127b case 3) had weikness and loss of werght for six
months following mnfluenza  Petecliie and ‘blotchy” super
fien! ecchymoses occurred two months Inter and large hemor
rhagte bullte appeared on several oceasions On eximinabion
the skin was of a lemon vellow color and verotic, with
numerous petechite ecchymoses and stellate and lner sibices
Small aullain lymph nodes were pilpable The hemogrim
showed 54 gm hemoglobmn per 100 ce 1900000 red blood
cells per cu mm with 6 per cent reticulocy tes and there were
13400 white blood cells per cu mm with 79 per cent plﬂ)
morphonuclewrs 2 per cent bind forms 11 per cent Ivmpho
cytes 6 per cent myelocvtes and 1 per cent eostnophils
Study of the sternil bone marrow disclosed 2 hyperplastic
marrow with 1n mncrease m grinulocytes and rubnblists The
myelocvtes and myeloblasts were mcreased m number Two
months later she hid numerous ecchymoses and vibices while
the superficnl vems exlubited 1 ghstening vialecous color
ing  The pertpheral blood count now showed 36 gm hemo
globin per 100 ce 1300000 red blood cells and 52 000 white
blood cells per cu mm with 47 per cent neutrophils 2 per
cent metamyelocytes 5 per cent bisoplnls 1 per cent eosino
pluhc myelocytes 10 per cent neutrophilic myelocytes 3 per
cent mcromyelocytes 4 per cent progrmulocy tes and 28 per
cent my eloblasts There was no beneficrl response to therapy

and she died two months Inter
Case Report A 48 year old man with chrome Iym
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phocvtic leukema had epistasis, which contmued for
60 hours, followed by hleeding from the gums and
small purple colored lesions seattered over the trugh,
most marked on the lower extremities He had sev-
eral areas of submucous membrane hemorrhage with
gross bleedmg along the alveolar nidge He also had
hepatomegaly and pain m the muscles of the legs
There were petechiae of the conjunctinae and m the
mucous membranes of the mouth and pharynx The
hemogram revealed 85 per cent hemoglobin 3020000
red blood cells and 11,700 white blood cells per cu
mm, with 23 per cent polymarphonuclears 77 per cent
Iymphiocytes and there were 45 300 blood platelets  His~
tologie study of tissue from the nose revealed necrotic
changes of the cartilage with extensive mfltration of
inflammatory cells around the edges The cells were
mawnly polymorphonuclears He died 11 days after
exanunation and autapsy revealed minute, hemorthagre
petecluac of the skin and mucous membranes and
superficial lymphadenopathy ‘There were numerous
SRR AR

L

d h leuk
u were lymp 1

and hemorrhages
m the skin, mucous membranes and gastromtestinal
tract. Istologic studies revedled almost the entire
spleentobereplaced by lymphocytic cells Thelymphoid
follicles were nat evident and the capsule was mvaded
All the stusods of the hver were filled wath Iympho-
cytes and there were nests of Jymphocytes 1n the portal
are1s The muscle fibers of the heart were pale, the
cross m:tlrﬂl{)mgs indistinet and there was some fragmen
taen  There were focal aggregations of Iymph,

cel)s throughout the heart 65 yrEhecyte

Case Report A 41 year old man, who was acutely
W, presented a “Hushed” face, although there was
marked pallor of the shin and the tongue vas “pale”
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with shght purpura on the edges He had splenomega
ly and the hemogram revealed 1,800,000 red blood
cells and 1,400 white blood cells per cu mm There
were 55800 blood platelets The chmeal drgnoses
were chrome ‘ aleukemic” granulocy tic leuherma, marked
secondary anemnn and cardine diserse Two months
Inter the splenomegaly had increased and he had
marhed generalized purpurn There were now 1,700 000
red blood cells and 89,500 winte blood cells per cu
mm 1n the peripheral blood He died the following
dy and, at autopsy, there were hemorrhagic petechize
of the neckh chest, abdomen and sclerae, while the
buceal mucous membranes were markedly ‘pale  His
tologic eximination of the skin disclosed a small nest’
of granulocytes and young polymorphenuclears, as
well as some hemorrhage The anatomical diagnoses
were granulocytic leuhemin, with nfiltration of the
shin, spleen and lwer, secondary anemi and cutane
ous hemorrhagic petechine

3. Herpes Zoster

The occurrence of herpes zoster 1 association with leuke-
mi1 appears to represent a defimite relationship rather than a
mere comeidence

From a study of the reported cases, herpes zoster appears
to be frequently associnted with Iymphocytic leukemr2 rarely
with granulocytic leuhemin and has been reported only once
1 assocrihon with monocytic leukemn (561)

Herpes zoster was defined by Carter and Dunlop (102) as
an acute posterior poltomyeliis due to the virus of clucken
pox However other mvestigators believe that herpes zoster
results from injury to the postertor ginghons either from an
acute spectfic virus or by another form of trauma  This vrus
1s frequently present i normal gingln but 1s actnted 1
some way, by other dise1se processes to produce herpes zoster
The most common tngger factors according to Burd (22),
are (1) drugs (arsenc, lead bismuth mercury, 1odides, gold,



Figure 85 Herpes zoster associated with vmphocy tic leukemta
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morphine, carbon dioude and carbon monoude), (2) blood
dvserasias ( particularly levkema and Hodghu's disease), (3)
trauma, (4) inf diseases (1B phalitis, ery-
sipelas, tuberculosss and syphilis, particulardy early cardio-
sascular syphibs, paresis and tabes), (5) vacomation, and
{6) mahgnant tumors (in which case the lesions ciuse pres-
sure on the ganghon or the touc effects sesult m herpes zos-
ter)  Levkemuce wfitration may be localized m the spinal
ganghon, thus produemng zoster, according to Kumer (360)

Herpes zoster 15 one of the most frequent touic cutaneous
lesions associated with leulerma but thus phase has not Te-
cerved mnotable n the A Herpes
zoster occurs more frequently 1n patients having leukem:a or
lymphomatous disenses than . the general population, ae-
o R v —an

“aleukemic”

e
hshed cases described 1n this volume), 81 had lyé\pho::yt(c
load (the 1

tic lenkemia cases are
also included since, 1 our opumon these patients had lympho-
cytie leuhema), 17 had granulocytic Jeulemia, one had
monoeytic levherma and 1 six cases the type of leukerma was
not mentioned

Beek (39a) reviewed 239
and found that 48 per -
assoviated with tumor
and 4 per cent pru
occurred 1n 58 per cent ot the cases

The onlv report of monocytic leukemia associated with
herpes zoster was that by Bluefarb (562) In this case the
Teuk cells were d d i the spina}
ganghon and an the intercostal nenves, which was the site of
the herpes zoster This patient, a 34 year ol man first had
wealkness, shortness of breath and a “productive” congh for
Vears previously  Sore throat and several attacks of e%m!a(i
had oceurred duning the two months PROT to examination
The shin was of a femon yeflow color, resembling that of

cases of lymphocytie Jeukemia
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permcious anemrt - There was a hemorrhagic herpes zoster on
the left lateral side of the chest and back which followed a
course parallel to several of the ribs  The spleen was palpable
two finger breadths below the costal margin and the edge of
the Iner was palpable The hemogram revealed 26 per cent
hemoglobn, 1,360,000 red blood cells and 113 700 white blood
cells per cu mm, with 51 2 per cent monocytes, 56 per cent
monoblasts, 32 per cent lymphoblasts 136 per cent myelo

blasts, 88 per cent myelocytes, 56 per cent lymphocytes and
12 per cent segmented cells There were 8 normoblasts per
100 wnte blood cells and numerous nucleated red blood cells
The hematologic diagnosis was monocytic leuhemin The
blood serologic reaction (Kahn) was positne The chimeal
course of the disease was fulminating A short time later he
had numerous peteclnae on the soft palate, lips, mouth trunk
and abdomen Discrete, soft, 05 to 25 em palpable lymph
nodes appeared 1n the cervical ngumal, axllary an

epitrochlear regions  He died one week after admsston to the
hospital - At autopsy there were two petechinl hemorrhagic
areas on the lower ICft ¢yelid and a 5 mm, centrally ulcerated,
firm nodule was present near the inner eanthus of the left eye
The shin was pile” and greyish wlute 1n color ind the mucost
of the hips and mouth were purphsh grey There were nu
merous 05 to 1 mm, bright purplish red cutaneous Jesions
over the chest and upper part of the abdomen Numerous dry,
superfieilly  crusted, shghtly clevated, deep purple-red
papules up to 3 mm 1 dinmeter extended from the midlne
of the back antenorly and downward m the regions of the
suth and seventh nibs The Iver weighed 2,515 gm, 1ts con
sistency was dunmished, the capsule thin and the surfice
smooth On sectioming 1t appeared pale yellow grey m color
and the lobular centers were of a lighter yellow color The
thoracic aspect of the spmal cord (left sev enth spma[
ganglion) showed dwk brown pigment i miny of the
ganghon cells A few of these cells were shrunken while n
others the Nissl substance was poorly defined and the cyto

plsm appeqred finely granular There was 1 distinct prohfi‘m
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tion of the capsule cells In the fat tissue about the ganglon
there were focal accumulations of monocytic cells Exammna-
tion of the left sixth and seventh intercostal nerves revealed
1 of cells along the nerves

These cells filled the small blood vessels withm the perves and
there were also small interstitial perivascular accumulations of
monocytic cells  Study of the Iymph nodes revealed dense
accumulations of monoeytic cells and myelocytes, filling the
lumen of the sinuses and infil the trabecul h

ing on the secondary nodules of the cortex and reducing them
to small and 1solated 1slands of lymphocytes The ratwo
between the monocytic and granulocytic cells was about 3 to
1 Among the latter, well developed myelocytes v ere the most

Myeloblasts matured to metamyelocytes and leu

P E.
™ o i N
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Figure 86 Focal accumulal 'y

tions of monocytes in the Spm;

1
Lon (Arcle Dermat & Syph 57 319, 1948 ) 0 ©
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permicious anemia  There was a hemorrhagie herpes zoster on
the left lateral side of the chest and back which followed a
course parallel to several of the nbs  The spleen was palpable
two finger-breadths below the costal margin and the edge of
the Inver was palpable The hemogram revealed 26 per cent
hemoglobm, 1,360,000 red blood cells and 113,700 white blood
cells per cu mm, wath 51 2 per cent monocytes, 56 per cent
monoblasts, 32 per cent Iymphoblasts, 136 per cent myelo
blasts, 88 per ccnt myelocytes, 56 per cent lymphocy tes and
12 per cent segmented cells  There were 8 normoblasts per
100 wlute blood cells and numerous nucleated red blood cells
The hematologic diagnosis was monocytie leuhem  The
blood scrologic reaction (Kahn) was positne The chmcal
course of the disease was fulminating A short time later he
had numerous petechiae on the soft palate, Iips, mouth, trunk
and abdomen Discrete, soft, 05 to 25 em palpable Iymph
nodes appeared m the cervical, ngumal, aullary and
epitrochlear regions  He died one weeh after admission to the
hospital At autopsy there were two petechial hemorrhagie
arc1s on the lower left eyelid and a 5 mm, centrally ulcerated,
firm nodule was present near the mner canthus of the left eye
The shin was “pale’ and greyish white 1n color and the mucosa
of the Iips and mouth were purplish grey There were nu-
merous 05 to 1 mm, brght purphsh red cutineous lesions
over the chest and upper part of the abdomen Numerous dry,
superfically crusted, shghtly elevated, deep purplered
papules, up to 3 mm 1 diameter, extended from the midhne
of the back antenorly and downward, in the regions of the
sicth and seventh rbs  The Iner weighed 2,515 gm, its con-
sistency was dimimished, the capsule thin and the surface
smooth On sectiommng 1t appeared pale yellow-grey m color
and the lobular centers were of a lighter yellow color The
thoracic aspect of the spmal cord (left seventh spmnal
ganghon) showed dark brown pigment i many of the
ganghon cells A few of these cells were shrunken, while 1n
others the Nussl substance was poorly defined and the cyto-
plasm appeared finely granular There was a distinct prohfera-
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Figure 88 Manocytes 1n a lymph node Mjyeloblasts and plasma-
cjtes are also quite numerous (drch Dermat & Syph, 57 319,
1948)

Per Cent
Neutrophilic myelocytes - 61
Neutrophihc lewhocytes - 09
Eosmophilic myelocytes . 01
Mast cells - 01
Enythrogomias . e o 03
Erythroblasts - P 37
Normoblasts - 139
Lymphocytes . .. .. . 05
Plasma celis 18
Megakanyoblasts 06
Megakaryocytes

The monocytic cells tended to form groups m which there
were few other marrow cells However, they also appeared
seattered between the granulocytic elements The megakaryo-
cytes often showed regressive changes The smusoids were
relatnely narrow. The spleen wesghed 390 gm and the con-
sistency was dimished  The capsule was shghtly thickened
and the surface smooth On sectioning, 1t was light purple-
grey m color, soft and medullary ‘The follicles were promu-
nent The pulp was extremely cellular and closely resembled
that of the bone mamrow. The same types of cells were ob-
served m approuimitely the same numencal relation  Plas-
WaCcytes were more numerous than an the bone marrow and
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Tigure 87 Monocytes in the spnal nenne  The small blood vessels

within the nerves are filled with these cells and there are also small,

mterstitial, pernascultr accumulations of monocytes (Arch Der-
mat & Syph, 57 319, 1948 )

Kocytes an an orderly fashion Mjycloblasts, with a character-
istic nucles, were fairly numerous, as were the plasmacytes,
but the megakary ocy tes were few 1 number and no nucleated
red blood cells were found There was no 1ron prgment but
some of the swollen reticulum cells contamed erythrocvtes or
monocytic cells and myeloblasts  Study of the bone muTow
from the femur showed the cellulinty to be 93 per cent This

exammation was reported to show
Per Cent

“\onocytord cells 712
My eloblasts 03
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Jeukerma and the oldest was an 81 year old woman who had

ymphocyhic fevherma

TABLE 11
Ace InciDENCE
Average Age Years
Type of Leukemia Men Women  For Group
Lymphocytic 5936 5655 5864
Alenhemuc” 5220 62 5383
Granulocytic 5161 6533 5868
\onocytic 54 - 54
Typenotspecified  — - -
TABLE Iil
AcE INcIDENCE  AccORDING TO DECADES
Type of oral
Lovkemta Lympbory ¢ Alesken ¢ Granwloest e Monocytc  Not G sen  for All
S - W Totd M ¥ Toal M ¥ Total M W Tatal M W Total Tspes
199 000 000 101 000 000 1
202 000 000 000 000 000 ]
339 112 000 101 000 0 OO 3
4049 8 210 202 203 000 00O0 13
5059 171027 202 314 101 000 34
6069 15 318 11 2 314 000 000 24
079 11 112 0060 213 000 000 15
808 011 000 0006 000 00O 1
k(] 6 18 1 0 93
*SexNot Grven
TABLE IV

Locavizamion oF Herres Zosten
Regton Incolved
ot
Head and neck
Upper estremtics
Saeral area
Lower extremities
Not spectfied

TABLE V

o B8

&
@

\umber of Cases

Sine or Booy 1\voLveD sy Herpes Zosten
Sufe

Left

Right
Bdateral

ot specafied

2
1
435

Number of Cases
a7
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often contamned several nucler The mujonty of the cells were
present 1n the cords The sinuses were nurow and often
obscured by the swelling of the endothehal cells and the
numerous cells mn the lumen The trabeculae showed a mod
erato degree of actination of the cells, and the endothelum of
tho mtratrabecular vens was often underrined by granu
loeytic and monocy tic cells

Duration Among the 105 cases of herpes zoster associated
wath leuhemua, the leukerma preceded the development of
zoster 1n the majonity of cases 'The zoster usually appeared
between the second and third year following the deselop
ment of Ieuhemia (average 283 years) However, herpes
zoster was the imbal manifestation of the leukemuc process
m the patients reported by Freund (200b), Bafverstedt (21a)
and Keyenburg (339) All patients had the chrome form of
Ieukerma except Bluefarb’s (561) patient who had acute
monocy tic leukemia

Sex Among the 105 patients who had leukemin assocrited
with herpes zoster, 72 were men, 22 were women and the sex
was not mentioned m 11 cases The sex distrbution accord

g to the type of leukemin present, 1s shown n Table I
TABLE I
Sex InCIDENCE

Sex Not Total
Type of Leukemia Men Women Giuen Cases
Lymphocytic 52 18 4 74
* Aleubemuc’ [} 1 0 7
Granulocytic 12 3 2 17
Monocytic 1 0 0 1
Type not speaified 1 0 5 8
TOTAL CASES 72 22 11 105

Age Among 93 cases 1n which the age was gnen the av
erage age, according to the type of leukerm1 may be found
1 Table II

The average age for the entwe group was 575 yeus for
the men, 58 years for the women and for both sexes the at-
erage age was 57 43 yers (Table IIT)

The age was not mentioned 1 12 of the 105 cases The
youngest patient was a 17 year old boy with granulocytc
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Among the 103 cases reviewed here three patients had
facial paralysis assoctated with herpes zoster and leukemia
(Bafverstedt 21a Marques 433 and Tapie aud Cassar 674)
Facial paralysis may however, occur in leuhemia without
herpes zoster bt this wmvolvement 15 usually bilateral Cases
having this association were described by May (439), Eisen
lohr (162) Muller {464), hast (331), Hellgardr (273), E
Block and Hirschfeld (54) Lowy (400) and Garvey and
Lawrence (212) Paralysis of an extrenty otcurred follow
my, herpes zoster in three cCases Arzts (16d) patient
had paralysis of the left upper extremty followmy zoster
and Pollock (333) suggested that leulemme wfltration of the
ntersor 100t ganghon mght bave occurred A patent re-
ported by Wil and Holman (731f case 1) had paresis of
the nght arm which was beheved to be secondary to len
kemic mfiltration of the cervical roots of the spimal cord The
patient deseribed by Carr (101) had paresss of the arm  Forh
ners (192b) patient had loss of sensation and atrophy of
the muscles over the arca of distribution of the wlnar nerve
and one patient reported by D Anderson (8) had paresthesia
of the nght lower leg

Lethemie Infiltrations in Healed Scars of Herpes Zoster
Leukemic cutaneous infiltrations may follow healing of the le-
sions of herpes zoster Such 1 oh ement was deseribed 1n 10
cases mine of whom had lymphocytic leukemst

According to Halle (235), various types of trauma may
tesult 1 leukemic cutaneous infiltrations and herpes zoster
because of sts inflimmatory character, may act smilasly A
patient wha p d leuk £1

at the
sues of wjections and surgical meisions was reported by Cle-
land (115) hewn (3332) behieved the Jestons of ‘herpes zos

ter to be merely a traumatic stmulus causing an anflux of
tedhemsc collular mfiltrates 1nto the mvolved srea D Ander
son (8] deseribed one patient who presented kelowds 1 the
scars of herpes zoster Other pitrents having leukemic 1nfl
trations n the sears have also been seported  Bameys {28¢)
patient was a 64 year old man wth ymphoeytie leukemia




216 Leukemia Cutis

Although herpes zoster appears to have no predilection for
ether the nght or left side of the body an mereased local
1zation on the left side was apparent in thus small senes of
c1ses

Arsemc  Arsenic has frequently been noted to be the pre
cipitating factor an herpes zoster  Forhner et al (192d) sug
gested that arsenotherapy for leukemur might account for the
occurrence of herpes zoster 1n some cises However this
premise s not substantiated in the 105 cises reviewed here
since only 22 (2095 per cent) of these patients had arseno
therapy and five reports specificilly mentioned that this drug
had never been "dministered

Roentgenotherapy  Roentgenotheripy was 1dmimnistered to
33 (3142 per cent) of the patients m this senes pruor to the
development of herpes zoster Nine (857 per cent) of these
patients had recened both arsenic and rocntgenotherapy be-
fore the zoster 1ppenred

Paralysis The logical 1ssumption appears to be that the
mflimmatory changes present i the antertor horns of the
spnal card are due to the spread of the virus from the poster
1or horns of the spinal cord thus accounting for the occasronal
muscular paralysis occurring 1n 2 diserse wiich principally
affects the sensory system

Involvement of both the upper and lower motor neurons
have been described The lower motor neurons are usually
myolved in facl paralysis s reported by Burd (22) Lowy
(400) and Garvey ind Lawrence (212) Oceasionally deaf
ness results from mvolvement of the gemculate ganglon
Herpes zoster oticus with facial paralysis wnd acoustic symp
toms was first desenibed 10 detul by Hunt (300) The next
most frequent nvelyement ppears to be oculomotor paresis
reported by Lssen Moller (170) Friedreich (202) Carmody
(99) and others Lower motor neuron parlysis 1s not 2 com
mon complication myolving the Iumbar or saeral regions al
though Carter and Dunlop (102} described two patients who
had herpes zoster of the lumbar region comphicited by lower
motor neuron paresis imolvng the affected segments



Nonspeaific Cutancous Lesions 219

Iymphocyhic lexkemia The 49 year old mav, described by
Ankalt and Forsey (11}, had milia hike cutaneous lesions m
the healed arens of zoster approumately five months after
the herpes zoster leswons had heated Hstologic study of the
skin disclosed a typical leukemme infiltrate
Cose Report A 53 year old man first presented
herpes zoster 1 the right posterior thoracic region two
months previousty  ‘These levons which had been
markedly painful, had regressed consuderably but some
still remained two months later and he continued to
have pain m the anterior region of the nght side of the
chest e had a moderately severe imfection of the
upper respuatory tract for @ penod of two weeks and
considerable coughuing during this time  S< weeks after
the appearance of the herpes zoster he had redness of
the night eyeball following exposure to “dust and wind”
and sevcral days later the left eyeball became stanlaly,
but less severely, mvolved Two days later, swelling
ard redduh discaloraton of both penorbital tissues
developed  On exammation, he had slight bilateral d1
latstion of the cervieal vewns and severe bulateral sub-
conjunctival ecchymoses which v ere most marked in the
nght eye where the entire sclera was whiltrated with
blood There was a patchy ecchymosis of the left eve
The upper and fower eyelids and the bilateral pernor-
bl tissues were swollen and reddish-y ellow in color,
with cutaneous scahing of the overlymg areas The
iver was enlarged below the costal margin and the
spleen extended to the diac crest There were cuta-
neaus vesieles and papules i obving the distribution of
the fitth and sixth thoracic nenves, the night paraverte-
bral region and 1 the nght aulla and wpple tegion
L’:nch“d generalized Iymphadenopathy The sternal
marrow studies disclased tymeal lvmphocytie cells
and there were numerous blast cells Therapy consist
ed of mtravenous injections of urethans

¢, statting with
2 gm. and increasing 10 10 gm - He died three an%i one-
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who h1d herpes zoster on the nght side of the thorax A 52
year old man with lymphocytic leukemia who presented
herpes zoster over the ophthilmic and maxllary branches of
the nght tngemmal nerve was described by Barton and
O'Leary (31) On lusto]ogxc examinntion, there was leukemic
nfiltration 1 the zosteriform lesion and m  solitary cutaneous
lesion on the left side of the thorax Freund s (200b) patient, a
49 yer old womn with lymphocy tic leuhema, had herpes
zoster on the left side of the head and neck followed by 2
generahized zosterform eruption A 63 year old man with
lymphocytic leuhemin who had generalized herpes zoster,
essentially the sume as m Jadassohn’s (313c) prtent, was
reported by Gottron and Jakob1 (238¢) Jadassohn’s patient
was a 68 year old man with lymphocy tic leukem assocrited
with gangrenous herpes zoster of the first and second branches
of the tngemmal nerve  This eruption subsequently became
generilized and several weeks later shghtly elevated round
filtrates, as well as “pea” sized papules, occurred m the
zoster scars and also 1n areas which had been molved with
the vancelliform evanthem Histologic exammation disclosed
leuhermie infiltrates 1 both areas of cutineous msolvement
Halle’s (255) patient, a 71 year old man wath Iymphocyte
leuhemn?, had herpes zoster imoliing the nght sacral area
the gluteal area and the upper part of the thigh A brownish
red, firm, papulnr cutancous eruption developed m the heled
areas involved by the zoster which showed leuherme mnfl
trates, on Mistologic examination Katz (332) reported 2 49
year old woman with lymphocytic leuhema who fisst pre-
sented herpes zoster on the nght check and nght side of the
neck and thorax, extending down to the third nb  Tlis erup
tion Inter became generahized after healing leukemic wfiltrites
were demonstrated lustologically 1 the zoster scars Wilkin
son (732) reported a 52 year old man whose first symptom
was herpes zoster 1n the regton of the tenth dorsal segment on
the left flank which had appeared three months’ prev 1ously
One month later, brownish purple, smooth cutaneous nodules
and plaques appeared which were histologically typscal of
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enlagement of the abdomen and swelling and edema
of the legs There were numerous exconated cutane
ous Jestons on the arms and chest mssve pithng
edema of both Jower extremities below the knees and
marked splenomegaly The dragnosis was chronic gran
uloeytic leulemta At autopsy two and one half years
later there were granulocytic leuk I of
the lungs heart aosta spleen Iner pancreas adrenal
ghnds lidneys prostate testicles stomach, wtestine
Iymph nodes 1nd bratn
Incolement of the Nervous System The possibiity that a
feukemic nfiltration of the spmal ginglon may act as 2
“trgger factor” in activating the specific virus of herpes zoster
has already been mentioned
The first reported case of generahized herpes zoster having
the primary eruption over the ffth dorsal nerve on the nght
side was that of Fischl (186) At autopsy there was pert
ganghome leukeme whltritios with mllammatory changes
withm the ganghons 1nvolvng both Gasseran ganglons
most mashed on the night side  Fischl was unable to draw
any conclusions yegardimg the ciusal relatonshup of the
leakemic changes to the herpes zoster  The patent report
ed by Freund (200b) had gangrenous zoster msolumg the
dard cenvienl nerve on the luft side as well as a genera)
1zed vesiculir cutancous eruption At autopsy there were
“mflammatory changes”™ i both third cenical ganghons and
m the fourth and &fth left cemael pnglions as well as m
their postenor roots  The same changes were appwent
the second third and fourth curvical segments of the cord
This reluteeely widespread nenous svstem influnmatory re
action 1s 1 {frequent finding m herpes zoster not associated
with kukemin Howcver m this ease there was 2 bematoma
near the thud comienl ganghon corresponding to the distrt
tution of the pnmiry herpes zoster wlich was considered
to be a predisposing fictor for the local
virus Autopsy cxamunition of Weblwills {7
dosed a leukerme nfiltrition 1 both triges

of the zoster
41) patient dis
minal roots but
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half months Iater and at autopsy there was marked
1cterus of the shin, cellulttis of the ulnar surface of the
nght forearm and numerous hemorrhages in the cubatal
fossac, as well as moderate subeutancous ecchymoses
of the left grom and testicle The anitomic dingnoses
were lymphoeytic leukemin, focal necrosis of the Iner
secondary to urcthane therapy, chrome splemtis sec
ondary to leuherma, and mild atrophy of the teshicles
Case Report A 47 year old man first presented pallor
of the skin and mucous membranes but there were no
cutancous lesions One month later he had an acute
vesicular cutancous eruption myoly ing the left anterior,
lateral and posterior regons of the chest Five days
previously he had noted neuralgia hke pams of the
chest which were followed by the appearance of nu
merous 10 mm to 05 em vesicles which tended to
corlesce  These lestons moled the distnbution of
the third to fifth nbs Ten days later he had markedly
severe herpes zoster 1n the left mtercostal region, just
below the mipple, and eitending around the trunk
There were also vancelliform cutaneous Jesions on the
posterior and anterior areas of the trunk and face Nme
months later exammation disclosed a few small discrete
hemorrhagie lestons on the cextremities He died two
weeks later and autopsy revealed Iymphocytic len
kemia
Keyenburg (339) reported a 75 year old man who had
herpes zoster assocated with granulocytic leuhemn  Histo
logic examination of the zoster lesions disclosed Jeuhemic
filtration
Casc Report A 52 yew old Negro presented cutne-
ous pigmentation resulting from herpes zoster 1n the
region of the mnth and tenth nbs on the nght side
He had dyspnea and edema of the jomts and extrem
ities During the preceding four years he had noted
1ntolerance to heat, shortness of breath and dyspnea on
exertion  For the previous three years there had been
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siew that herpes zoster may result from leukermie snfiltration
of the postenor oot ganghon He presumed that a locus
minons was produced b; k change» when
the specific zoster locahzed and dissemmated He also sug-
gested that, as 1n Milun’s mne day erythema, the local tissue
mmmunity was lowered and the herpes zoster virus was then
able to mitrate specific changes
WWohlwill (741) performed histologic studies to d

whether lesions of the spmal ganghon could cause herpes
zoster He studied the entire penpheral nervous system m
six cases of wiopathue zoster and n four cases of secondary
zoster due to gastric Iymph Iymp tic
leckerta and syphils He found that mvolvement of the
spmal gangha was not constant i exther type of herpes zoster
In the case caused by carcmomatous infiltration of the an-
terior branch of an intercostal nerve, he found that the dorsal
gangha were mtact In another case, the posterior root of
the penpheral nene was imolved and n another the poste-
nor horn of the spinal cord was mvolved, but the dorsal
gngha were not affected Wohtwill concluded that herpes
zoster can be produced bv umolvement of any powt of the
afferent portion of the reflex are However, the dorsal gan-
ghon remaned the most frequent pomt of imolvement
Trommer and Wohlwill (689) did Iustologic studies of the
nenous system 1n 12 cases of Jeukemsa  They found leuleruc
miohiement of the Cassernn ganghon m four of mine cases
m which this ganglion was studied  None of these patients

had herpes zoster, despite 1mohement of the Gasserian
gmghon

There are several reports of paresis occurring with leu-
Lemia 1n which herpes zoster did not appear Lowy (400)
presented a 47 year old woman m whom total paresis of the
nght facnil nene nd suddenly developed m addition to
exeessnve salnation and partial deafness m the nght ear Two
weeks later severe pain oceurred 1n the region of the night
err She bod faucial angina and an abscess on the nght tonsil
which ruptured on exammation The hemogram was char-
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there was no imolvement of the Gassenan ganghons In
Schermber’s (603) patient, autopsy revealed leukemic infiltra
tion around the ilateral portion of the nene roots and m
the upper eight dorsal nerves of the spmal gangha The
herpes zoster lesions were umlateral mn this case, and the
leuhemic changes were considered to be 2 predisposing factor
1 the Joealization of the zoster virus and not a durect cause
of the cutaneous lesions

Damm (140) descibed a patient who had gencralized
herpes zoster with leukenuc nfiltrates 1n the second thoracie
and thrd Tumbar segments of the portion of the spmal cord
which was examined These changes were most marked m
the lumbar segment which corresponded to the distribution
of the primary herpes zoster and there was a duffuse lympho-
cytic mfiltration around the entrance of the posteror roots
of the spinal nenes Damm believed that the leukemic
changes acted as a predisposing factor for the locahziton
of the herpes zoster virus

In the case of monocytic leuhemia reported by Bluefarb
(56a), autopsy disclosed leuhemic monocytic cells mvolving
the left seventh spmal ganghon and the sith and seventh
left intercostal nerves

Three patients who had acute Ivmphocytic leukemsa with
facinl paralysis were described by Garvey and Lawrence
(212) Two patients had bilateral involvement and one uni
lateral mvolvement At autopss, one case showed lymphocytic
mfiltration of the faerrl nerves and some degenerxtue changes
1n the nerve tissue  Thus patient had infiltration of the nerves
with resulting paralysss, prior to the merease of penpheral
white blood cells These patients did not have herpes zoster,
however

In a study of the spwal flud of leukermic patients h1ving
herpes zoster, Mangonda (430) obscrved an mcrease of len-
hocytes simlar to those m the peripheral blood and he con
cluded that the spinal ganghon was affected mn these cases
However, Cole (118) found no conclusne evidence for the
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cutaneous eruption and severe vancella 15 not always possible
However Mistologic diferentiation 1s possible aceording to
Phuladelphy and Haslhofer (519) They desenbed the 9’[)!031
tustologic picture of vancella as showing mnumerable “rultt
nucleated gunt cells” n the epderms swelling of the endo-
thelial cells and the escape of mclusion bodies m the nucleus
of the epithelial cells Many vescular cutaneous eruptions
smay possibly be unusual types of vancella which can be dif
ferentiated only by hustologie study
The confusion regarding vancella and herpes zoster gen
1 d w1th Jeuk 1 11l d mn the follow

g cases
1 Bafierstedts (2la) patient had a cutaneous eruption
wluch sunulated varicella sa closely that this diagnosis would

have been logical had not the disease begun as a localized
herpes zoster

2 Dostrowsky (150) reported a child who had varcella

£5 days alter the Father had an eruption of herpes zoster

3 Two distinct discases occurred m a 17 year old boy
described by Holbrook (290) He had vanicella as well as
Ivmphocytic leukemia  The yesicular lesions of vancella ap
parently had a localizing effect on the cutaneous mvasion of
the Jeukemn 1olbrook beliered and the atypucal course of
the vancella undoubtedly resulted from the leuherma He
gave a prel review of the | gardng the
relationshup of herpes zoster and vancella

4 Marenus (427) mentioned two patrents who had general
1zed herpes zoster and leuk 2 to an epid
of vancella *

5 A 4ycar old boy described by Parkes W eber (502a)

had varicelln 10 days after having been hospitalized 1n 2 ward
with 2 patient who had herpes zoster

8 Philadelphy and Haslhofers (519) patient, a 51 year
old man wuth chromic lymphoeytic levherms $iad a vesteular
cutancous eruption which was believed to be gangrenous
vaneelta Histologe studv of the vesicles revealed the typical
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acterishie of lymphocytic leukemin  Autopsy disclosed the fa
cral nene to be nfiltrated by a deposit of lymphoid tissue
in the petrous portion of the temporal bone

Herpes Zoster Generalisatus. In addition to the zonal dis-
tribution of the lesions, there mny be aberrant cutancous ves
icles which have been reported to range from five to 30 m
number Tenneson (678) found these “vesicle aberrants™ to
be present m 90 per cent of patients having herpes zoster
Among 30 consecutise cases of herpes zoster, Bluefarb and
Morns (56g) found that 20 (66 per cent) had aberrant
vesicles

A more nfrequent occurrence 1s reported to be herpes
zoster generalisitus  Among the 105 cises mn our seres, 51
(48 57 per cent) presented generalized herpes zoster This
may have been due to the advanced age of the patients and
to the lowered resistance resuling from the presence of leu
Lerma  In many cases this lowered resistance was apparent
m that the vesicular lesions tended to become hemorrhagic,
gangrenous and necrotic  However, generalized zoster erup
tions occur more frequently 1n association with leukemi than
with other diseases

Herpes Zoster Generalisatus Versus Varicella The results
of epidermiologic studies ndicate that normal persons who
are exposed to herpes zoster may develop cluchen poy, md
zoster may also occur 1n persons exposed to clnchen poy

Vesicular cutaneous eruptions may also be associited with
Iymphocytic leuhermn as 1 the cases deseribed by Paltanf
(4991), Arzt and Fuhs (16e), Ormsby (494c), Bertaccim
(44a), S K Rosenthal (579), Kreibich (335b), Marm
(429), Balassa (24), Ambrogio (6), M Wolf and Gounelle
(742), Chatelher and Sorel (111) Oppenheim (492), Parkes
Weber (502c), Sachs (592), Rille (564) and P I MacCallum
(412) Similar vesiculir eruptions hwe been described m
cases of granulocytic leukemwa by Hudelo ¢t al (299),
Schultze and Schmtter (613b) and Rodnan and Rake (570)

A chimeal differential diignosis betw een a leukemie vesicular
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Figure 81 Bilateral hespes zoster assocated with chronue Jevkenia

wlar cutancaus lesions on the buttocks However, the recur-
rent nature of the lesions made a diagnosis of herpes smplex
more plausible 1 this case  Remung's (331) pabent had
marked Ivmphadenopathy and the penpheral white blood
cells numbered 43000 per cu mm , with 59 per cent lympho
cytes The lymphadenopathy disappeared 12 days later and
the white blood ccll connt was 7,000 per cu mm  Marques
(433) considered thus patent to have herpes zoster associated
with leukemia  However, herpes zoster with a leukemoid re-
action appears to be a more accurate diagnosts  Goldman
(232) desenbed a eumilar case This patient had vancella
with a penpheral blood picture simulating leukemua but the
hemogram showed normal findings 33 days Jater

Herpes Zoster Associated with Other Findings The patient
reported by Gelfand (219) had enlargement of the parotd
glands, orchitis due to viral mumps wnvolving the left side, a¢
well as herpes zoster Bosworth (87) described a patient whe
had Mikuhez's disease assocated with herpes zoster and L
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picture of varicelln However 2 primary zoster was not es
tablished m thus case and 1t could not be considered as an
example of herpes zoster generalisatus

7 Rodnan and Rake (570) reported a 57 year old man
who had chrome lymphocytic leuhemin  He first presented
herpes zoster which was followed eight days later by 2 gen
eralized vancelliform eruption  Study of the flud from the
disseminited vesicles by means of an electron microscope
disclosed particles mdistinguishable from those previously
demonstrited 1 the herpes zoster lesions They suggested
that herpes zoster with 1 vancelliform eruption has the same
virus s that responsible for the primary zoster Jesion and
the subsequent dissermnated varicelliform eruption  They be
lieved that this condition should therefore be designated s
genertlized or disserminated  herpes zoster

Questionable Cases Abramowitz (lc) reported a 55 yew
old man with lymphocy tic leukerma who had recurrent vesic-
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Frgmre 91 Bifateral herpes zoster assocated with chronic Jeukemia

wlar cutaneons lesions on the buttocks  However, the recur
rent nature of the lesions made a dragnosss of herpes stmplex
more plausible m this case hemings (334) patient had
marked lymphadenopathy and the penpheral white blood
cells numbered 43000 per eu mm , with 59 per cent lympho-
cytes The lymphadenopathy disappeared 12 days later and
the white blood cell count was 7000 per cu mm Marques
{433) considered this patient to have herpes zoster assoviated
with leuherma  However herpes zoster with a leukemoid re-
achon appears to be a more accurate dizgnosis  Goldman

(232) deseribed a symilar case This patient had varcella
with 2 nermheral Rland nahve cm 1?1 v
he
[ PR

reported. by Geltand (218) bad enfargement of the parotd
glands orchitis due to viral mumps mvolving the left side, as
well as herpes zoster Bosworth (67) desenbed 2 patient wha
bad Mikuhezs disease associated with herpes zoster and L



226 Leuhenua Cutts

prcture of vancella However, a primary zoster was not es
tablished m this case and 1t could not be considered as an
example of herpes zoster generalisatus

7. Rodnan and Rake (570) reported a 57 year old man
who had chrome lymphocytic leukemia  He first presented
herpes zoster which was followed, exght days Iater, by a gen
eralized varicellform eruption  Study of the flud from the
disseminated vesicles, by means of an electron microscope,
disclosed particles indistinguishable from those previoush
demonstrated 1 the herpes zoster lesions They suggested
that herpes zoster with a vancelliform eruption has the same
virus as that responsible for the primary zoster lesion and
the subsequent dissemimated varicelliform eruption They be-
lieved that this condition should, therefore, be desxgmted as
“generalized” or “disseminated ” herpes zoster

Questionable Cases. Abramowitz (lc) reported a 55 year
old man with lymphocy tic leuhemia who had recurrent vesic-
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Figure 90 Close up of lesions m Figure 89
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mg /100 cc non proten mitrogen 92 units/100 cc
(Bodansky) alkaline phosphatase and 2 02 umits {Mac-
Lagen) gamma globulin turbidity Exarmmation of the
sternal bone marrow was reported to show abnormal
marrow compatible with the chimcal dragnosis™ (chron
1c lymphocytic leukemra )

Case Report A 72 year old man fust noted inguinal
lymphadenopathy Four years later he was admitted to
the hospital because of severe weakness and arthralgia
of both legs He was found to have congestive heart
fallure and malnutrition as well as chrome lympho

1c leuk Therapy d of

gen rays

digitabs codeme Mulem® and a low sodwum et
Four months later he was agun admstted to the hos
pital At that time he presented herpetiform cutaneous
lesions which had been present for 10 days This mark
edly pamnful eruption mvolved the sciatic nerve on the

Figure 93 Zoster s ohang the left thigh

(case report)
Figure 91 Zoster on left leg and foot (case repart)

229
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Frank’s (196) patient also had encephalitis and herpes zoster
Kuta (363) reported a patient who had bilateral and symmet
rical herpes zoster with iy olvement of the ophthalmie branch
of the trigemmal nerves
We have recently observed two additional cases of herpes
zoster assocrated with Iymphocytic Ieukemia
Case Report This 70 year old man first presented
a “sore” and cutaneous scaling over the nght side of
the upper hp following pneumonit three years pre-
viously  He also had lymphadenopathy in the night
submandibular region  The cutaneous nodule was be-
heved to be malignant and was removed by surgery
A diagnosis of ‘lymphoblistomt” was made after
histologic study of this lesion At the tune of exam-
mation he had markedly punful, erythematous, vesic-
ular cutaneous lesions on the nght flank which nd
been present for approuimately siv weeks There were
generahized  discrete vancellhiform cutaneous lesions
wlhich were most marked on the trunk and had been
present for two weehs The hemogram revedled
6,600 white blood cells per cu mm, with 38 per cent
polymorphonuclears, 8 per cent band forms, 2 per cent
cosmnopluls, 51 per cent hmphocytes and 1 per cent
monacytes  Biochemical examintions disclosed 48

- v - ,J"
b .
Tigure 92 Zoster mvolung one side of the pems  Marked inguml
])1nplndennp\dn (case report)
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Tigure 95. Zoster on sole of left foot (case report)-

left side and extended to the left sole. The hemogram
revealed 75 per cent hemoglobin, 3,800,000 red blood
cells and 115,800 white blood cells per cu. mm., with
94 per cent lymphocytes. Biochemical studies disclosed
41 mg /100 cc. non protem mitrogen, 102 mg /100 ce.
total cholesterol and the icterus indet was § units.

The following table offers a brief summary of the 105 cases
of leukemia assocrated with herpes zoster which we have re-
viewed However, there are undoubtedly many more cases of
this association which have been observed but not recorded
in the literature.
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4 Exfoliatne Erythroderma

Exfolntive dermititis (56c) 1s defined as 2 umversal or
extremely extense exfohation of the skin assoctated with m
flammntory redness which vanes from brght to dull red
dusky violiceous or even of 1 yellowish tint There may be
associated pruntus secondary pyoderma with exudaton or
fissuring 1ccompamied by svstemic mamfestations or dehydra
tion toverma or hypoprotememin  The patient becomes ex
tremely sensitne to external temperature changes especilly
cold nd to pressure and friction The skin becomes dry and
loses 1ts normal elwsticity  There m1y be loss of nails and har
and when the disturbance 15 unusually severe atrophy of
the shin may oceur

Figure 96 Exfolatine dermantis i 1 patient with Iymphocytic
leukemin (A M A Arch Dermat 73 189 1956 )

Two types of exfoliatne dermatitis hnown as the “Walson
Brocq type and pitymisis rubr: of Hebra” are described 1n
the older literature It 1s doubtful if these types actually rep
resent clinical entities since cises formerly assxgned to these
types were reclassified 1s knowledge of exfolitive dermatitis
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increased It 15 not possible to make 2 chnical distinctson be-
tween the fully descloped “W slson BroL“‘q type and {:‘M';
atne resctions due to other diseases “Pitryruasis subra o
Hlebra” appears to desenbe esfoliatne dermatitis msocntedv
with Jymphomatous diseases This fact was noted by Pusey
(542b) and Arndt (14b)

Two patents reported by Barney (282) had edal:ah\e
Y s which led “pity yubra of Hebra” and
proved to be a f of lvmphocytic leakemia  He
was of the opinon that this designation should not be used

Synonyms

1 Lvmphadenosis cutts i exsabs {Aradt)

2 Lymphadenomatoys erythroderm1

3 Exfohatne dermatitis

Symptoms The subjective symptoms of exfohative derma-
g are vaned  Frequently there are no subjectsve symptoms,
as 1 some cases of exfohatne psonasis or pitynasts rubra
pilans  More frequently, however, pruntus 1s a promwent
symptom n the majonty of patients hasmg cutaneous efolia-
t1on from any cause  The most frequent complamt 15 general
“tenderness” of the shin associated with pruritus, and pares-
Wesias may be present Temperature changes evaggerate the
discomfort, and cool or moving ar 15 not tolerated because
of the excessive Joss of budy heat through radiation from
dilated superficral blood vessels There 15 often a sensation
of chillimess due to a more rapid loss of heat from the ery
thematous and inflamed skin than normally occurs

“There may also be various general symptoms such as duar-
vhea fever headache malawe, or lassitude, d pending upon
the cavse of the conditton and the seventy of the process
The skin often has a “musty ™ odor

The objectne findings depend almost entirely on the cause
of the pabents cutaneous disease, according to Kierland
(310) The reactsty of the shin vary

es markedly Al grada-
tions of cutancous molvement may be present, from acute

scarlatimform erythema of dermatitis medicamentosa {due to
barbiturate or gunimne) to dull erythematons, dense hehiemfi
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4. Exfoliative Erythroderma

Exfoliative dermatitis (56¢c) is defined as a universal or
extremely extensive exfoliation of the skin associated with in-
flammatory redness whick vartes from bright to dull red,
dusky violaceous or even of a yellowish tint. There may be
associated pruritus, secondary pyoderma with evudation, or
fissuring accompanied by systemic manifestations or dehydra-
tion, tovemia or hypoprotememia. The patient becomes ex-
tremely sensitive to external temperature changes, especially
cold, and to pressure and friction The skin becomes dry and
loses its normal elasticaty ‘There may be loss of nails and hair
and, when the disturbance is unusually severe, atrophy of
the skin may occur.

Figure 96 Exfolnune dermatitis m a patient with Iymphocyte
leukemia (A S A Arch Dermat, 73 189, 1856 }

Two types of exfolatne dermatiis known as the “Wilson-
Brocq” type and “pityniasis rubra of Hebra” are described m
the older literature It 1s doubtful if these types actually rep-
resent clinical entities, since cases formerly assigned to thes.c
types werc reclassified as knowledge of exfohative dermatatis
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and imvolve a large part of the cutaneous surface Hypopro-
tememia often develops from the loss of proten either by
shedding of the scales or by exudation of serum The basal
metibolic rate 15 usually elevated due to Joss of heat from
the cutaneous surface (340)

Lymphocytic Leukemia  One of the most frequent non
speafic as well as speaific cutaneous leston which occurs i
chrome lymphocytic Jeuk 15 unnersal exfoliatny e erythro-
derma  Erythrod was ted with lymphocytic len
Lemic cutaneous wnfiltrations 1 12 per cent of the 289 cases
of leukemia reviewed by Beek (39a) When this manifesta
tion occurs 1t 1S P larly significant since the
lesions may consist of fine branny scaling prgmentation or
there may be evidence of thinmng or atrophy symptoms
charactenistic of the condition formerly designated “pitynasis
rubra (Hebr1)” The majonity of contemporary investigators
share the opimons of Audry (18) and Nanta (470d) that the
condition dessgnated pitymasis rubra of Hebra” is merely a
Tughly mahignant form of Jeukerma or “aluekermc” erythro
derma It has frequently been suggested that ths d
be deleted from the literature and Jadassohn (313b) and
Ncolan (479b) were convinced that “pityniasis rubra” should
be mcluded in the “leukerma group” of diseases However
a entical amalysis of Hebras cases was not possible since no
adequite or accurate hematologie studies were done Ac-
cordung to Pusey {5422) the term “pityniasis rubra of Hebra”
should now be discarded although formerly the differentiation
between this J and that produced by leuk was
not known  Senetr (624c) mentioned a patient who had been
presented by Ormsby (494a) as an example of pityriasis rubra
of Tebra Yowever one yeor later Wile {731d) presented

this same patient who then had a pertpheral blood picture
typreal of lewkerma

Exfo]xl:mve erythroderma or exfoliative dermatites may oc-
¢ur i the “alewkemic” or leukemie phase of chrome Jymphs
cytic leukemia Al § 3!  oppartl

poTary {3
agree that there 15 no fundamental difference betw ee;l‘lhe leu’
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cation of chronic neurodermatitis (atopic dermatitis) The
earhiest visible cutancous changes are ervthema and slight
edema The eruption usually develops with patches of red
ness n the large folds of the body and spreads until it has
nearly or completely covered the cutaneous surface Pressure
with the finger tip reveals dilatation of the entire superficial
vascular system with only the most transient pallor

Exfolatine dermatitis caused by sensttity to loeal or
ternal medication 1s usually acute, wath the development of
an acute brillant erythema The dermatitis develops fully
within & few days to two weehs” time, after which the red
ness becomes duller, evfoliation begms, and the dermatitis
gradually regresses Exudation of serum from the acutely m
flamed shin may appear at the height of the process on the
Jower extremities, face, ears and, when there 1s a local re-
action, at the site of application of medication, according to
Kierland (340)

The dermatosis assumes a chromic character when the ex-
foliatn e reaction 1s a part of an extension of speafic cutner
ous discase or when sccondary to systemic diseise The shin
then has a dull red hue, 1s frequently Iichemfied and presents
varying degrees of scaling The type of scaling 1s usually not
charactenstic but 1s sometimes suggestu e, as mn cases of pem
phigus fohirceus The shin 1s usually dry but may become
moist, espectilly an the body folds and on the sides of the
trunk  Eventually the shin becomes markedly wfiltrated and
the norml marhings exaggerated

The cutaneous appendages are mvohed ewuly m the dis
ease Therc may be a temporary loss of hur and the nuls
frequently become opaque, lusterless, bntte, furroned and
soft, lose ther attachments and are gradually shed Infiltra-
tion of the shin around the eves may result in ectropton The
palms and soles may remun normal but are frequently thick
ened, fissured and punful There 1s usually generahzed
iymphadenopathy and the mucous membranes may show an
inflammatory Teacton Exudition of serum wath secondny
crusting may occur 1n chronic types of universal exfolintion
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and imolve a Jarge part of the cutaneous surface Hypopro
temema often develops from the Joss of protem, eher by
shedding of the scales or by ewdation of serum The basal
metibolie rate 15 usually elevated due to loss of heat from
the cutaneous surface {310}

Lymphocytic Leukerma One of the most frequent non
speaific a5 well as specific cutaneous lesion which occurs 1n
chrome Yymphoevie lev 15 1 exfoliative erythro
derma  Erythrod was d with lymphoevtic feu
kemie cutancous snBltrations i 12 per cent of the 289 cases
of leukemu veviewed by Beek (39a) When this mnifesta
tion occurs 1t 15 particularly sigmficiat simce the cutaneous
lesions may consist of fne branny scaling pigmentation or
there mav be evidence of thinming or atrophy —symptoms
h of the cond formerly designated “pitvriasts
rubra (Hebra)” The majnty of contemporary anveshgators
share the opimons of Audry (18) and Nanta {470d) that the
condihion designated pitynasis rubra of Hebra” 1s merely a
tughly mahey form of leuk or “aluck T etythro
derma It has frequently been suggested that fhus designation
Ye deleted from the hterature and Jadassohn (313b) and
\eolau (479b) were convinced that “pityriass rubra should
be icluded 1 the “leuherma group” of diseases Hosseser
a entieal analyss of Hebras cases was not possible since no
adequate or accurate hematologie studies were done  Ac
cording to Pusey {5422) the term “pitynasis rubra of Hebra”
should now be discarded ajthough farmerly the differentiation
betwecn this condition and that produced by leukemia was
not \nown  Scnear {624c) mentioned a patient who had been
presented by Ormsby (194a) as an example of pityriasis rubra
of Hebm However one yvear later Wile {7314) presented

this same patent who then had a perpherat bl
tvpreal of leykerma peopheal Blood peture

mExio)t:lJve‘eq;‘rmdmm or exfolative dermatitis may oc-
ar 1 the “aleulemic” or leukeme phase of chr

ome Ivph
cvtie lewhemia  All It 1 ot

B J
agree that there 15 no fundamental difference lgwet\\ cen the !eu’



250 Lethemia Cutis

kemte and “aleukemic” phases of thus discase  This distinction
is quantitative rather than qualitative, since the macroscapie
as well as the microscopie changes are similar m both so
called phases of the disease  Leukemic ery throdermn is char
actenized by cutancous 1nvolvement consisting of subacute or
chronic progressne “reddening” or erythema accompamed by
exfoliation which vares from fine scaling, flaky or bran like,
to large “leaf-hke” arcas of shin Tlis dermatitis usually ap-
pears first as a “patchy”™ dermatihis in the mgumal or aulhny
folds and gradually spreads to molve the entire cutaneons
surface  However, generalized mvolvement does not always
occur. In some cases only part of the cutancous surfree 1
mvolied and the eruption may smulate psornsis or, occa-
sionally, parakeratosis psonasiforme, as deseribed by Gate
and Cuilleret (213a) The shin may hecome thickened, par-
ticularly on the face where the accentuated folds produce 2
leonine facies, or the shin may hecome thinned and atrophic,
causmg retraction such as occurs m ectropion of the eyelds,
as m a patient desenbed by Keim (333c case13) He also
reported the occurrence of diserete and confluent papillomt-
tous lesions which Jater developed mto hypertrophic warts
lesions

Subjectine symptoms, such as “clullness” due to wmcreased
loss of heat, mtense pruntus, and sccondary p}odernn, due
to scratching, may occur Trophic changes, such as nearly
complete alopecta were desenibed by Ketron and Gay ( 3381),
Rauschlolb and Freeman (549) and Kem (333¢ case13).
and the nails m1y become ‘crached’ and thickened, as 10
Ketron and Gay s patient Fever usually occurs and super-
ficial Iymphndennp’ltll) 1s imariably present with efoliatne
ery throderma

Tuelil (561) first described leukemic ers throderma m 1893
His patient, a 57 year old woman, had 2 “bright red” shin
which was “glossy” m some areas winle m others there was
slightly branny scaling and n stll other areas, there was
excortation  There was marhed cutaneous thichemuag of the
mgumﬂl regions and neck and the facial mmvolvement simu-



Figwre 97 Close up of patient 1 Figure 96

r—
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ated leonune facies

1n 1914 Bernhardt (43) reported seven cases of leukemia
1th cwtaneous mvolvement  One of hus patients (case 1) was
1 57 year old woman who had generahized reddemng and
huckening of the skin, with abundant scale formation and
weas of atrophy and warty lesions Since this patient also
had cutaneous nodules it was probably not an example of true
exfohative erythroderma  RodlerZiplan (563) reported a 41
year old woman who had a generahzed, diffuse Teddening,
scaling and thickeming of the skin which was dry and “parch-

ment Iike” She had lymphadenopathy and hepatosp
megaly A 63 year old man, described by Ketron and Gay
{3333}, had lized redd and thac) g of the

g

shin as well as marked scaling and “warty” lesions around the
ankles Amndt (14a) reported a 55 year old man who had
a diffuse generalized erythema and hichenfication of the skin,
as well as superficial lymphadenopathy Limnser’s (394) pa-
tient was 2 58 vear old man who had generalized erythema
and lichemfication of the skin  The cutaneous surface was
covered with scales and the buttocks were excoriated There
was enlargement of the spleen, hver and lymph nodes A 34
year old woman_ reported by de Graciansky ¢t al (144), had
a generahized desquamative erythroderma and ‘Vmphadg_n
nopathy of two years' duration ‘The hemogram and cutane-~
ous lustologic picture revealed Iymphocytic leukemia five
vears later She had temp foll

Y amp g ure-
thane therypy  Degos et al (143a) reported a 57 year old
man who 9 prungmous, dry, efoluting erythroderma which
first appeared on the volar aspect of the left hand These le.
stons soon became generalized and prungimous wntil the
entire cutaneous surface was covered by smooth, noneczema-

tous lesions of a umformly red color Th
fuse mﬁ'hfatmn on palpation of the lesions :\ed‘\:xasd:li}: g‘:::
erilized lymphadenopathy The h

revealed
cent hemoglobin, 4,200,000 red blood cells and”m%ms?vﬁii
blood cells per cu mm, with 44 Per cent polymorp};onudears
45 per cent lymphocytes, 10 Der cent monocytes and 1 pe;
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few months to several years are usually present for two years
before death  Autopsy usually discloses lymphocytie méltra-
tion of the internal organs, as well as other charactenstic find-
ngs present m lymphocytic Jeukemia

Histologic exammnation of these lesions Teveals a dense um
form mfilrating band of lymphocytes, similar to the hustologie
architecture present 1 hchen planus  There may be a very
dense accumulation of miliary nodules m the upper and mid-
dle layers of the cutis which 1s determned by the manner of
the development of this diffuse cutaneous disease, according
to Gans (210a) The filtration 15 formed by small deeply
stained round cells which are morphologcally 1dentical to
lymphacytes and larger elements having pale, oval nucler
which are mterpreted as prohiferative connective tissue cells
The collection of cells adheres closely to the markedly dilated
upper vascular net m the cutis although the papillary vessels
are entirely free The infit appears to be sepatated from
the epdermus by a umform band of normal connective tissue
The connectne tissae cells are diffusely distnbuted but lym
phocytes surround the har follicles and sweat and sebaceous
glands  There may be “mast cells as well as numerous pig
ment cells” according to Arndt (14b) Numerous mtotic
figures are present when the dermatitis 15 generalized

Localized Erythroderma The patient reported by Nom-
land (482) was a 64 year old man who hxd generalized prun.
tus for nine months before he presented cutaneous erythema
followed by dark brown pigmentation  Histologic study of
the skan shoved a “nonspeaific picture” Ludy's (403) patent,
a2 39 year old Negro had generahzed pruntus for one year,
associated with locabzed enthroderma The cutaneous 1nfil-
tritons vaned from 25 to 10 ems 1n dinmeter  One of the
piients reported by Gate and Cuilleret (213a case1) had

large cutaneous areas of erythroderma which wese markedly
prunitic

Granulocyhic Leukemma  There appears to be only one re-
corded case of generalized exfoliative erythroderm associated
with granuloevtie leukemia, that reported by Nekam, Jr
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cent cosmophils  The sternal bone marrow showed 22 per
cent lymphoceytes and 12 per cent monocytes The adenogram
showed 32 per cent lymphoblasts, 20 per cent prolympho
cytes, 23 per cent lymphocy tes and 25 per cent multinucleated
reticulum cells  Histologie study of the shin mdicated lymph
ocytic leuhemia  His general condition and the hematologie
picture improved following  superficinl roentgenotherapy,
mtramuscular mjections of cortisone (200 mg ) and witamm
B-12, but the cutaneous lesions persisted

Scqueira and Panton (625) descibed patents having
“lymphoblastic erythroderm1” which they first believed to be
distinet from leukemic erythroderma These patents had
from 8,000 to 30,000 white blood cells per cu mm, with 76
per cent lymphocytes, mn some cases These cases arc now
belicved to be charactenstic of “aleukemuc” leukemia  One
of these patients, who was reported to have a normal perr-
pheral white blood cell count, later presented the typical
blood picture of leuhemna, according to Dowling (151) Other
cases of generalized cvfohntine sealing erythroderma have
been described by Hazen (269), MacLeod and Wigley
{419b), Nicolau (479a), Scheer (602), Wechselmann (714),
Wise (738), Wile (731b), Zumbusch (758) and Ormsby
(494b,d)

There are also reports of exfolative erythroderma assoct
ated with lewhemia by Bowdman (57), Comell (124), N
Epstem (167), Fox (194), Gattwinkel (215), Ketm (333c),
MacCormac (4143, b), Margarot et al (428), Neumnarh (476),
Nomland (482), Ohver and Gold (489), Robert (563)
Rusche (590), Schmdt (608), Smder (643), Werther (7222),
Yamazakt and Nakano (747), and others

It 15 not possible to differentiate “aleuherme” or Iymphatic
erythrodermn from chironic unnersal exfohative ery themn due
to other lymphomatous diseases by esther clinical or Instologic
exarmnation of the skin - The diagnosis 1s dependent upon the
finding of the leukemic architecture 1n the lymph nodes or
bone marrow, since the peripheral blood picture may be nor-
mal These cutaneous lesions, which may be present from a
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few months to several years are usually present for two years
before death  Autopsy usually discloses Iymphocytic infiltra
tion of the internal organs as well as other charactenstic find
1ngs present i lymphoeytic lenkemia
Histologic examwation of these lesions reveals a dense um
form Al ‘band of lymphocytes sundar to the Instology
archutecture present m lichen planus  There may be a very
danca arer mulation of mihary nodules 1 the upper and mldg
o

lng
to Gans (2103) The mbltration 15 formeu by » wu «  pl

stamed round cells which are morphologically 1dentical to
Tympt and larger el ts having pale oval nuclet
which are mterpreted as proliferatie connective tissue cells
The collection of cells adheres closely to the markedly dilated
upper vascular pet w the cutis lthough the pipilary vessels
are entirely free  The nfltration appears to be separated from
the epdermis by 2 umform band of normal connectve tissue
The connective tissac cells are diffusely distbuted but lym
phocytes surmound the hair follicles and sweat and sebaceous
glinds  There may be “mast cells as well as numerous pig
ment cells  accordmg to Amndt {14b) Numerous mitotic
figures are present when the dermatitis 15 gencralized
Locahzed Erythroderma The pitient reported by Nom

Innd (482) was a 84 year old man who had generahzed prun
tus for mne months before he presented cutaneous erythema
followed by darh brown pigmentation  Hustologie study of
the shan showed 2 “nonspeaific picture » Ludy's (405) patient
a 39 year old Megro had generalized pruntus for one year
associated with localized erythroderma The cutaneous 16l
trations vaned from 25 to 10 ems 1n diameter One of the
patients reported by Gate and Culleret (213a case1) had

Lirge cutancous areas of erythroderm which were mrkedly
pruntic

Granuloeytic Leuherma  There appers to be only one re
corded case of generalized exfohatve erythroderma associated
with granulocstic leukema  that reported by Nelam Jr
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cent cosmophils The sternil bone marrow showed 22 per
cent tymphocytes and 12 per cent monocytes The adenogram
showed 32 per cent lymphoblasts, 20 per cent prolympho
cytes, 23 per cent lymphocy tes and 25 per cent multinucleated
retriculum cells  Histologic study of the shin indicated lymph
ocytic leuhermn This general condition and the hematologic
picture improved following superficial  roentgenotherapy,
mtramuscular mjections of cortisone (200 mg ) and vitamm
B 12, but the cutancous lesions persisted

Sequeira and Panton (625) desenbed panents having
“lymphoblastic erythroderma’ which they first beheved to be
distinct from Jeuhemic erythroderma  These patients had
from 8,000 to 30,000 white blood cells per cu mm, with 76
per cent Iymphocytes, mn some cises These cases are now
believed to be charactenstic of aleukemic™ leuhemin  One
of these patients, who was reported to hne a normil pen
pheral white blood cell count, later presented the typreal
blood picture of leuhemin, according to Dowlhing (151) Other
cases of generalized exfohatme scaling erythroderma hue
been described by Hazen (269), MacLeod and Wigley
(419b), Nicolau (4791), Scheer (602), Wechselmann (714),
Wise (738), Wile (731b), Zumbusch {758) and Ommsby
(494b, d)

There are also reports of evfolitine erythroderm assoct
ated with leukemin by Boardman (57) Cornell (124), N
Epstemn (167) Fox (194), Gattwmkel (215), Kemm (333c),
MacCormc (4142 b) Margurot ct al (428), Neumark (476),
Nomlnd (482), Olner and Gold (489), Robert (565),
Rusche (500), Schamdt (608), Smder (643), Werther (7222),
Yamazak and Nako (747}, and others

1t 15 not possible to differentinte aleuhemuc’ or lymphatic
erythroderma from chronic universal exfohatis e erythem? due
to other lymphomatous dise1ses by etther climeal or histologic
examination of the shin - The diagnosis 15 dependent upon the
finding of the leuhemic architecture m the Iymph nodes or
bone marrow, since the peripheral blood picture may be nor
mal These cutaneous lesians which may be present from a



Nonspecific Cutaneous Lesions 253

few months to several years are usually present for two years
before death Autopsy usually dscloses Iymphocytic mnfiltra
tion of the mternal organs as well as other charactenstic find
1ngs present m Iymphocytic leukeria

Hstologre examination of these lestons reveals a dense um
form nfiltrating band of Iymphocytes similar to the histologic
architecture present in lchen planus There may be a very
dense accumulation of miliary nodules m the upper and mid
dle layers of the cutss which 1s determined by the manner of
the development of this diffuse cutaneous discase according
to Gans (210a) The mfiltratron 1s formed by small deeply
stamed round cells which are morphologically identical to
lymph and larger el ts having pale oval nucler
which are preted as prolife tissue cells
“The collectson of cells adberes closely to the markedly dilated
upper rascular net m the cutis although the papllary vessels
are enturely free The mfiltration appears to be separated from
the epderus by a umform band of normal connective tissue
The connectne tissae cells are diffusely distributed but Iym
phocytes surround the hair follicles and sweat and sebaceous
glands There may be “mast cells as well as numerous pig
ment cells™ according to Arndt (14b) Numerous mutotic
Tgures are present when the dermatitis 15 generalized

Localized Erythroderma The patient reported by Nom
land (432) was 2 64 year old man who had generalized prun
tus for nine months before he presented cutineous erythema
oo ed by dark brown pigmentatron Histologie study of
the skan showed a “nonspecific picture ™ Ludy s (405) patient
a 39 year old Negro had generalized pruritus for one year
assoctated with localized erythroderma The cutaneous nfil
trations varred from 25 to 10 ems m diameter One of the
patients reported by Gate and Cuilleret (213a case 1) had

large cutancous are1s of erythroderma which were markedly
pruntie

Cranulocytic Leukenna  There appers to be only one re
corded case of generalized exfoliative erythroderma assocrated
with granulocytic Jeukemia that reported by Nelam Jy
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(472b) The patient with erythroderma descnibed by Rodler
Ziphin (569) had Iymphoeytic not granulocytie, leuhemn
Kueny and Petrovitch (358) reported a 38 year old man who
hnd granulocytic leukema for 18 months Exfohative derma
tiis which developed three weeks after deep roentgenother
apy was admimistered to the splenic aren was believed to be
due to the mradntion  Although Burchhardts (85) patient
was thought to hve typieal granulocytic erythroderma Bar
ney {28b) wis of the opimon that this case suggested a
chronic sebortheic eczema with secondary pyoderma result
g from therapy

Vonocytic Leuhenua The distinction betw cen the so called
Nacgel type of monocy tie leukemr (wlnch may be regarded
s 1 varmnt of grinuloey tic leuhemit with 1 predomimance of
monocytes) and the true Schilling type (monocytic leukemie
reticuloendotheliosis) 1 which the cells are derned from the
reticuloendothelial cells was stressed by VMontgomery and
Watkms (459%¢) Dither type of monocytic leukemia hns 2
prmary tutochthono is cutaneous ongin

\Montgomery ind Witlins (459%) found that purpunc
hemorringic or bullous cutineous lesions frequently occur
m the eurly stages of monocytic le thermr  This 15 contrary
to the usual occurrence of these lesions m the termmal stages
of other lymphomatous diseases These lesions may result
from speafic filirions  Bleedng of the gums and ulcery
tive gingvatis usually considered to be frequent manifesty
tions of monocytic leuhermia were not associited with ex
folintne dermatitzs 1n the patients described by \Montgomery
and Wathins  Ulcers 1nd furuncle like lesions usually occur
s 2 Jnte or termmal mimfestation of monocy tic leukerni In
durated eczemitord cutaneo s plhques similar to those pres
ent n the early stages of mycos:s fungordes as an mtial man
festation of the diseise was first noted by Loveman (398)

Another condition has been described which may present
all the chmenl features of mycosis fungoides but 1s 1dentified
histologueally with leukemic reticuloendotheliosss although
there 15 no hemztologic evidence of leuhemia Such cases
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were reported as “aleukemme reticulosis 7
Accordmg, to Jaffe {314f), these cases are desuxPed Aas
“ toendotheliosss ™ ™ Tosts” “al

ahemic

thehosis ™ or “systemic hyperplasia of the endothelial cells of
the blood formng organs” He stated that “the lmking bndge
among thus group of diseases 15 more or Jess systerme hyper
plasta without apparent cause exther of the reticuloendothelial
cells or of the reticular cells alone or of the endothelial cells
Because the reticuloendotheliosis has often been associated
with the formation of monocy tes and because cases have been
obsersed with an sive amount of lear cells in
the peripheral blood some mvestigators have compared the
hyperplasias of the reticuloendothelnm with the systemuc hy

perplasias of the lymphoporetic and myelopoietic tissues and
distinguish between them as aleukemic ind lenkemic reticy

loendothel Leukeme loendothel then would
be identieal with monocytic leukemia  In reticuloendotheliosis
2 15 not the character of the infechon which leads to the pe-
cubar histologrcal mantfestations but an abnormal untabiity
of the reticuloendothelum which may be acquired or con

gemtal Acute leukemsa 15 probably related to infections but
the exteasne prohferation of the immature myelowd or lym

phoud cells overshadows the mfection and the patients suc

cumb to the disarrangement of the blood formation  In retteu

loendotheliosis the fection persists and the patient dies of
the infection

“Aleukemie reticulosis has many features m common with
Hodgln's disease according to Dameshek (139b) He Listed
these features as (1) tendency to bouts of fever wath typreal
Pel Ebstein relapsing fever (2) generalized lymphadenopathy
and splenomegaly (3) presence of the type cell which 15 evz
dently the histiocyte and which frequently shows phagocytic
quakbies (1) tendency to form glant cells and {5) tendency
te lxv down large amounts of reticulum

Among the reported examples of this Seza 2
n 1935 deseribed what he I(’wansxd'.-red 21;; a ne:\}'l f(:rr:ac)f
malignant reticwlosis  The essential features consisted of
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(472b) The patient with erythroderma described by Rodler
Zipkin (569) had lymphocytic not grinulocytie leuhemiz
Kueny and Petrovitch (358) reported 4 38 year old man who
had granulocytic leuhemin for 18 months  Exfoliatne derma
titis which developed three weeks after deep roentgenother
1py w1s wdmimstered to the splenic arer was believed to be
due to the uradition  Although Burchhardts (83) patient
was thought to hwe typrcal granulocytic erythroderma Bar
ney (28b) was of the opmion that this case suggested 2
chronie seborrheie eczema with secondary pyodermq result
mg from therapy

Vonocytic Leuhenia  The distinction between the so called
Nacgelt type of monocy tic leukemin (which may be regarded
s 1 varnnt of grinuloey i leukemit with o predominance of
monocytes) and the true Schilling by pe { monocytic lenheme
reticuloendotheliosis ) 1 which the cells are dernved from the
reticulocndothelial cells was stressed by Vontgomery and
Wathins (459¢) Either type of monocytic leukemit his a
primary autochthonous cuttneons origin

Montgomery and Wathins (459¢) found that purpunc
hemorrhagic or bullous cutineous lesions frequently occur
m the early stiges of monocytic leuhemin Tlns 15 contrary
to the usual oceurrence of these lestons m the terminal stages
of other lymphomitous diseises These lesions may result
from specific nfiltritions  Bleeding of the gums and ulcert
tive gimgmitis usually considered to be frequent manifestt
tions of monocytic leuhemit were not issocirted with ev
folintive dermatitis 1n the pitients described by Montgomer)
and Wathins  Ulcers wnd furuncle ike lesions usually occur
as 1 Inte or terminal manifestition of monocy tic Jeukerm In
durated eczematord cutwneous plaques sumlar to those pres
ent 10 the carly stages of mycosis fungordes s an mtial mant
festation of the diseise was first noted by Loveman (398)

Another condition has been described which may present
all the clinical features of mycosts fungoides but 1s ydentified
histologically with leukeme reticuloendotheliosis  although
there 15 no hematofogie evidence of leukemma Such cases
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were reported as “aleukemic reticulosis ” 1
According to Jaffe (314f), these cases are describe :as
- Toendothehosss ” Yocis.” “aleuk ret
theltosts,” or “systernic hyperplasia of the endothelial cells of
the blood forming organs ™ He stated that “the linking brdge
among this groun of diseases 1e mare nr lase ex st o r— -
plasia &
cells or
Because the reticuloendotheliosts has often been associated
with the formation of monocy tes and because cases have been
observed with an evcessie amount of mononuclear cells 1n
the penipheral blood, some mnveshigators have compared the
hyperplastas of the reticuloendothelium with the systemze hy
perplastas of the lymphopoietic and myeloporetic issues and
distinguish between them as alenkemic and Jeukemic reticu
P

dothell Leukemnic loendothel; then would
be wdentical with monocy tic lenk In reticuloendothel,
st 15 ot the character of the infection which leads to the pe-
cular histol 1 but an at 1 irritability

of the rebeutoendothelium which may be acquured or con-
gemtal Acute leukemia 1s probably related to infections but
the estensive prohifesation of the immature myelard or Iym
phoud cells overshadows the infection and the patients suc-
cumb to the disarrangement of the blood formation  In reticu-
loendotheliosis the wfection persists and the patent dies of
the mfection "

“Aleukemic seticulosis” has many features in common with
Hodghins diseise, according to Dameshel, (139b) He histed
(hc;se‘fentun-s as (1) tendency to bouts of ferar s et e —
o

v sualt glant cells and (5) tendency
to lay down large amounts of reticulom

Among the reported examples of this type, Sezary (626a
m 1903 described what he considered tg be a ne‘z f(orm li‘

makignant reticulosts  The essential festures consisted of
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(472b) The patient wath erythroderma described by Rodler
Ziphin (569) had lymphocytic, not granulocytrc, leukema
Kueny and Petrovitch {358) reported a 38 year old man who
had granulocy tic leuhemua for 18 months Exfohatnve derma
titis, which developed three weeks after deep roentgenother
apy was admmistered to the splenic aren, was beheved to be
due to the wradition Although Burchhardts (85) patient
was thought to hase typical granulocytic erythrodermn, Bar
ney (28b) was of the opmion that this case suggested a
chrome seborrheic eczemt with secondary pyoderma result
ing from therapy

Monocytic Leukemia. The distinction betw een the so called
Naegeh type of monocy tic leukemin (wlich may be regerded
as a varint of grinulocvtic le ikemin with a predominance of
monocytes) and the true Schilling type (monocy tic leuhemic
reticuloendothehosts) m which the cells are dernved from the
reticuloendothelial cells, was stressed by Montgomery and
Watkins (45%) Either type of monocytic leukemin has 2
primary, autochthonous cutineous ongm

Montgomery and Wathins (459¢) found that purpunc,
hemorrhagic or bullous cut: lestans frequently oceur
m the early stages of monocytic lenhemiz  Thus 15 contrant
to the usunl occurrence of these lesions 1n the termnal stages
of other lymphomatous diseises These lesions mny result
from speatfic nfiltrations  Bleeding of the gums and ulcera
tne gmgwitss, usually considered to be frequent mamifestr
tions of monocytic leukemnn, were not associited with ev
folintive dermatiis m the patients described by Montgomer)
and Watkims  Ulcers and furuncle Iike lesions usually occur
as a late or termimal manifestation of monocy tic leukema In
durated, eczematoid cutineous pliques similar to those pres
ent 1n the e rly stiges of mycosts fungordes, as 1n s i man
festation of the disease was first noted by Loveman (398)

Another condition has been described wlnch may present
all the chineal features of mycosis fungoides but 1s identrfied
Iistologreally with leuhemic reticuloendotheliosts, although
there 15 no hematologic evidence of leukemit Such cases
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afic or nonspeafic cutineous manifestations, pamcu\ar\y ex-
fobative dermatitss, were frequent 1n monecytic leukemma
(Schilling), since they may occar m 50 per cent of the cases
{F W Lynch 4092) They described four potients n whom
the lesions appeared following the changes n the
penpheral bload The first patient, 3 76 year old man with
exfoliatve dermatihs, had previously been found to have Iym
phocytic leukerma when the hemogram was reported to show
21850 white blood cells per cu tam with 75 per cent Ly
phocstes He had recewed superficral roentgenotherapy and
rarious types” of topreal medications Ou exammnation he
P d'a generahized exfohatne dermatis as well as duf-
fuse cutaneous wfltrations, mcluding small nodules on the
legs ond areas of hchemficaon  There were hemorhagse
bulfae on the hands and feet, mmpetiginous lesions around the
mouth and vose and the shin showed a marked, diffuse
b The h disclosed 142
b1 s

hemoglobm 3140 000 red blood cells and 67,400 white blood
colls pet cu mm, with 80 per cent of these cells of retionlo-
endothefial ongin  These findings definstely established the
dagnoss of monocytic leukimia {Schilling)  Histologic study
of & cutaneous lesion revealed numerous monocytes with typr-
cal grooving of many nucler a picture which 15 considered to
be typical of this type of leukemia Swmdar findings were
present in subsequent lustologic studies of a Jesion remored
{rom andther area of the body TRepeated winte bivod counts
ranged from 16 000 to 67,700 cells per cu mm and the propor-
ton of reticnlaendothehal cells reached as hugh as 90 per cent
T?I;m second patient a 20 year old man had a aeneral ~nd

5 g v 4y was jven two treatments” with
toentgen savs Howesver, the condition was believed to be an
atapic cozema “because of his age”™ On exammation, the
Tver was shghtly enlarged and tender Laboratory studies
sevealed the unnalysis to show a grade two athurmnurta and,
On mictoscopie exammation, a few red blood cells The bema.
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Inrge istiocytes which entered the blood strenm and caused
2 leukerme condition  This also produced the clncal pre-
ture of wn mtensely prunginous edematous pigmented ery
throdermr  Death occurred withim 18 to 40 months Sezary
was not able to clussify these cells other than to designate
them 1s monocytord  In our opimon these cases are sumilar
to those of exfohatne dermatitis assoctated with monocytic
leukemit s described by \ontgomery and W athins (459d)
On listologic examination of the cutineous lesions Mont
gomery 1nd Wathns (459¢) found the changes to be specific
for the Sclulling type of monocytic leukemin in four of ther
pttents who Ind exfolirtne dermatitis and they were st
gestive 1n the other cises In two cises touch smears of cu
taneous lesions which had been exesed for histologic study
showed 1 picture 1dentical to that of the perpheril blood
smears The inhal lestons 1n this type of leukermy m1y hne
4 lustopathologic picture 1dentical to that of mycosis fun
gowdes They believed that this finding 1s not surprsing
smcee mvolsement of the reticuloendothelial system of the shin
as well 1s an increse mn lattice fibers ( gitterfasern) occurs m
both conditions  An nfiltrition which ranged from diffuse to
densely nodular was sometimes hmited to the upper portion
of the cutis but often estended to the subcutineous tissue
As 1 mycosis fungordes the epidermis may be mvoled m
the process or a “grenz or border zone m1y separite the ept
dermus from the filirate  This wfiltrate 1s most pronounced
around the smaller blood vessels which show proliferation of
the endothelum nd adventiin nd 15 composed cluefly of
monocy tic cells of varying degrees of matunty Although the
nucler are 1dented notched and hidney shaped the diignosis
15 dependent upon the presence of numerous monoc) tes hav
ing longitudinal grooving of the m cleus according to Giffin
and Wathms (224) Even though tlus longitudinal grooving
results from the arringement of the chromtin 1t appers to
be 1 hyperchromatic longitudimil groove of the nucleus on

MICroscopic examination
\lontgomery nd Wathins (459%) believed that ether spe
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ofic or nonspeciéi fe particularly et
folatne dermatitis, were frequent m monocytic leukemta
(Schilling), sice they may occur i S0 per cent of the cases
(F W Lynch 4091)  They described four patients ; whom
the Iesians appeared following the changes 1n the
penpheral blood The first patient, a 76 year old man with
exfolrative dermatitss, had previously been found to have Iym-
phocytic leukermia w hen the hemogram was reported to show
1,850 white blood cells per cu mm wath 75 per cent lym-
phocytes He had recened superficial roentgenotherapy and
“anous types” of topical medications On examunation, he
presented a generalized evfohative dermattss as well as dif-
fuse cutaneous infltrations, including small nodules on the
legs, and areas of lichemufication  There were hemortbagic
bullac on the hands and feet, impetiginous lestons around the
mouth and nose, and the skin showed a marked, diffuse,
Y h pig The hemogy disclosed 142 gm

hemoglobin, 3,140,000 red blood cells and 67,400 white blood
cells per cu mm, with 80 per cent of these cells of reticulo-
endotheliil ongn  These findings defimitely established the
dugnosts of monocytic leukerma (Schilling) Hstologie study
of a cutaneous lesion rey ealed numerous monocy tes, with typt-
cal grooving of many nucler a picture which 1s considered ta
be typreal of this type of leukemta  Similtr findings were
present m subsequent histologic studies of a leston removed
from another area of the body Repeated white blood counts
ranged from 16,000 to 67,700 cells per cu mm and the propor-
tion of reticutoendothelial cells reached as high as 90 per cent

Their second patient, a 20 year old man, had a generalized
exfolatne d and lized lymphad hy. Two
years previously a lymph node had been removed for histologre
study and he subsequently was gnen “twa treatments” with
soentgen 1ays Howeser, the condition was believed to be an
atopie eczema “because of g age” On examination, the
Iner was shightly enlarged and tender Laboratory studies
revealed the unnalysis to show a grade tw

o albuminura and,
on microscope examntion, a few red blood cells The hemo
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gram showed 84 gm hemoglobin, 3,150,000 red blood cells
and 16,800 white blood cells per cu mm, with 8 per cent
Iymphocytes, 55 per cent monocytes, 32 per cent segmented
cells and 545 per cent eosmophils  The high eosmophila, to
gether with the monocytes which contamed nucler, suggested
a disease process mnvolving the reticuloendothehal sy stem

A 49 year old woman, reported by F T. Becher (37a), first
presented a prurntic, papular cutaneous eruption which mn
creased progressnely to become nearly generalized Preced-
mg menstruation, her shin became erythematous, the edema
and pruntus mcreased markedly, and withm 24 hours the shin
would evfoliate mn “large sheets” This exfoliation contmued
for three or four days after which the edema would subside
leaving nearly generalized patches of “orange red dermatitis”
Montgomery (459a) believed this case to “fit i well with”
the previously described cases of evfoliative dermatitis asso
cated with monocytic leukemma (Schilling)

O’Leary et al (488b) presented a 52 year old man who
first had an erythematous papular cutaneous eruption m-
volving the mgumal regions six years previously The erup-
tion had gradually become generalized and was accompanied
by severe pruritus, while arcmate lesions and scﬂ!tered
“rough” plaques had occastonally appeared on the lower part
of the abdomen during the preceding “several years” The
face, neck, palms and soles had been wnvolved for a penod of
three years and the pruritus was aggravated by heat and
moisture  He had recerved high and Jow voltage roentgeno
therapy two and three years, respectively, prior to exvamina
tion He presented a unnersal exfoliative dermabtis with
purpuric lesions mvolving the face, abdomen, extremities and
upper portion of the trunk, as well as genemhzed Iympha-
denopathy Examiation of the sternal bone marrow disclosed
occastonal leulemic reticuloendothelal cells The hemogram
revealed the hemoglobin and red blood cells to be “essentially
normal” Four wiite blood counts showed 17,000, 44,300,
82,000 and 19,000 cells per cu mm and there were 44,000
thrombocytes per cu mm  at one examination The differen-
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ratio of leukocytes to leuk loendothelal cells
:vvaals 41 per cent at one examunation and 24 per cent at an-
other
The patient described by Lamb and Stout (366) was a 72
year ald man whose skin was dry and scalng  He had nugner-
ous exconated papules, which simulated prungo (Hf ra),
distributed over the hands and arms while “pea to dme” sized
pigmented red macules were present on the palms JLaxger,
more ! purp macules app on the
face and within three weeks” time, spread to 1nvolve the neck
and vesteulobullous lesions developed on the arms and hands
A diffuse exfoliative erythroderma with a “peculiar hyperpig-
”ﬂ]eﬂn duall PP d H ‘cy
of a cutaneous lesion showed monocytic leukema of the
Schilling type (leukemic reticuloendothehosis}
Wayson and Werdman (712) reported their case as one of
“aleuk losis” because leukocytosis did not occur at
any e dunng the course of the disease  Thus patient, 2 38
year old man frst noted an area of pruritic dermatitss above
the wnterscapular areas which became generalized within the
peniod of a few days The face, ears and interscapular, ante-
cubital and pophteal regions were primanly mnvolved by the
dermatitis wlile the palms and soles were not affected These
large, shghtly mbltrated, furfuraceous and crusted erythema-
tous plaques were ntensely pruritic and following cleansimg
left a “raw red, weeping surface” He improved with *sooth-
ng” therapy but nme months later there was a mid recur-
rence accompanted by pruntus Two months later the char-
acter of the eroption had changed At this time there was
involvement of both cheeks, the anterior portion of the chest,
the extensor surfaces of both arms and 1nner aspects of the
thsghs with nonprunitic, discrete, wregularly shaped, reddish
brown “patches” The distribution of the subcutaneous swell-
ngs was sumlar to the preceding diffuse cutancous eruption
m that the ears, cheeks, center of the forehead, tip of the
nose, extensor surfaces of the arms, upper parts of the chest,
both anteriorly and postenorly, and the mner aspects of the
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legs and thighs were mvolved These lesions vared 1n size
and one on the nght cheek was “as lnrge as a pigeon egg”
This patient died following 1 shght pulmonary hemorthage”
15 months after onset of the disease and mine weehs after the
development of tumors A summary of the histologic observa
tions revealed that the most massive 1 olvement occurred m
the slin lymph nodes spleen and bone marrow  1hese chang
es which occurred m the same degree 1 all these organs
consisted of such extenstve mfiltration of monocytes and stel
Iate and spindle cells that the normal architecture was greatly
destroyed  Wayson and Weidman belicved the affinities of
such cells were established with the reticuloendothelnl system
beciuse (1) blood formng tissues were the ones outstand
mgly affected and (2) the cell types concerned could be
referred to that system by appropnate stunmg methods The
Iatter phenomenn obserted m the lner ind spleen established
reltionships between fived cells of the reticuloendothelm
and the free cells in the sinuses

Dingnosis

The dingnosis 15 estiblished by 1 positive finding 1 any of
the three following procedures (1) The hustologic prcture of
the shin revenls 1 definite band like mnfiltrate of lymphocytes
and Jymphoblasts in the subpapillary Inyer of the cornum as
sociated with epidermal atrophy n devfoliition (2) lusto
logie study discloses leuhemic focr in the enlarged superﬁcm},
Iymph nodes which m1y be present for 1 period of “years
prior to positwe cutancous Iustologic or peripheral blood prc-
tures and (3) the blood findings the wiite blood cell chang
es are least Likely to be speaific n leukernin and the total leu
hocytes and differentinl count m1y be normal for many yewrs

Differential Diagnosts  The following disewses myy gve
nse to exfoliative dermatitis and should be considered in the

differential diagnosts

A Secondary to Common Dermatoses
1 Psornsis
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2 Sebortheic dermatitis
3 Vanous types of eczema, includmg atopie dermatitis
4 Lichen planus
5 Pemphigus foliaceus
6 Pitvriasis rubra pilans
7 Pitynasis rosed
8 Icthyosiform erythrodermr
Secondary to Systemic Diseases
1 Sarcodosis
2 Internal mahignancy
C Dermatitis Medicamentosa
1 Drugs, such as arseme, “sulfas,” qmmne, pemathn,
diethylstilbesterol, gold, codemne, barbiturates, ata-
brme, bismuth mercury, dutrophenol thiocyanates,
streptomyein, antitons, antipyrine, nearly any of the
coal tar denvatives and quimdme
D Dermatitis Venenatr {Contact Dermatitis)
1 Mercury, chrysarobmn, pemalln or any drug which
may cause @ contact dermatiis It may extend and
develop mto exfohatne dermatitis

Complications

-]

The compll of edohative d may be mild or
severe The most frequent cutaneous complication 1s second
ary progentc nfection  Althaugh this mfection 15 usually lo-
calized to the skin, 1t may mvade the lymphatic vessels and
produce Iymphangstis and lympbademtis or may result m
septicemrt, pyemia and metastatic abscesses by mvason of
the blood stream

Preumoma 1s the most frequent systemic comphication and
iypoprotemnemna often occurs Hepatitis and nephritis may be
toue rexctions Patients who have a long protracted exfolis

tive dermatitis show a higher meidence of tuberculosis than ss
evidenced 1 normal persons

|Dmlh may be due to the underlying disease, as lym-
7 discases, to 1t mfections, such as pneu-
montx or to inamtion and exhrustion
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legs and thighs were mvolved These lesions varied 1 suze
and one on the nght cheek was “as large as a pigeon egg”
This patient died followng “a shght pulmonary hemorrhage”
15 months after onset of the discase and nine weeks after the
devclopment of tumors A summary of the histologic obsena
tions revealed that the most massive 1 ols ement occurred in
the skun, Iymph nodes, spleen and bone marrow  These chang
es, which occurred n the same degree m all these organs,
consisted of such estensi e nfiltration of monocytes and stel
late and spindle cells that the normal architecture was greatly
destroyed  Wayson and Weidman believed the affimitres of
such cells were established with the reticuloendothelial system
because (1) blood forming tissues were the ones outstand-
mgly affected, and (2) the cell types concerned could be
referred to that system by appropnate staming methods The
latter phenomena, obsenved mn the Iver and splecn, established
relationships between fixed cells of the reticuloendothelum
and the free cells 1 the sinuses

Diagnosis

The diagnosis 1s established by a positive finding 1n any of
the three followmg procedures (1) The histologic prcture of
the skin reveals a definite band like mfiltrate of lymphocytes
and lymphoblasts 1n the subpapillary layer of the corum, as
socated with eprdermal atrophy an devfohation, (2) listo
logie study discloses leukemic foer mn the enlrged superﬁcm}
Ivmph nodes which may be present for a penod of ‘years
prior to positise cutneous histologic or pertpheral blood pic-
tures, and (3) the blood findings the white blood cell chang
es are least ihely to be spectfic 1 leuhemra and the total lew
kocytes and differentinl count m1y be normnl for many yers

Differential Diagnosis  The followmg diseises miy gwe
fse to exolative dermatitis and should be considered n the

differentral dragnosts

A Secondiry to Common Dermntoses
1 Psorasis
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Fgures 98 and 99 Erthema multforme follo ving roentgeno-
therips 10 a pat ent with Ivmphocybe lenkerma

roentgen rays are imfrequent When these Jesions do occur
the symptoms associated with mild forms may wclude fever
tachycardia  headache p asthemr and prurttus
while pam 1 tle back and jomnts nausea and vormting may
aceur in patients having severe mvolsement Eosmophilia and
leukopenta are present tn the penpheral blood and unne ex
shows alb 12 They described a 30 year old

man with Tymphocytic leuherma who had generalized i
tensely pruntie vestcular entaneous Yesions soon after ntenswe
roentgenatherapy (6000 r and 5000 r respectnely) The
cruption regressed after cessation of treatment but reappeared
when roeatgenatherapy was resumed

Lortat Jacob ct al (396) described bullous cutineous le-
sions n a pitient whose hemogram sternal bone marrow
stadies and Ivmph node histologic picture were all typical of
leukemia The hustologie exarmnation disclosed dense com
met dearly bed leuk wEltration d
the captlaries Rulles (564) patient with lymphocytte leuke-
tua had cutancous lestons which sunulated those of evudative
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Treatment

The treatment of exfolrative dermatitis 15 at best difficult
and often unsatisfactory, since any therapy must necessanly
be directed toward the underlying cause of the cutineous
condition Iowever therapy mny offer palhatie rehef until
the true dingnosis can be ascertuned

The type of local theripy 1s dependent upon the acuteness
or chromeity of the process as well s upon the amount of
exudation present The treatment for acute ewudrtwve reac-
tions must be soothing and mild such as collod baths wet
dressmgs and “soothing lotions For the subacute or chronie
phase mild stmulating omtments may be apphied but should
be used with caution

Antilustrminte drugs may lleviate the pruntus At the pres
ent time corticosteroids appear to be the best form of symp
tomatic therapy

5 Erythema Multiforme (Including Bullous Lesions)
There are few reports of bullous lesions assocnted with lew
kemi1 In the majority of cises pruritus was usually present
L Epstemn 1nd MicEachern (166) reported sn patients who
had bullous lestons assocrated with lymphomatous diseises
Among these patients three hid Hodghins disese two had
granulocy hic leuhemit and one had lymphosarcoma but none
had lymphocytic Jeukerma A patient who had vesiculr and
bullous cutineous lesions which resembled those of pemphl
gus 1n associition wath lymphocytic leukemin was described
by O Sachs (592) He also cited five other cises of this 15
socration reported 1n the hteritwe

Polymorphous cutineous eruptions precipitited by Iugh
voltage roentgenotherapy 1re believed to occur 1n predisposed
persons 15 a result of absorption of products of cellulr de
generation probably protems present in both the irrachated
lesions and m healthy tissues According to Mazzim and Blast
(441) such cutaneous eruptions should not be considered to
be llergic reactions from drugs dministered either dunng
or followmg roentgenotherapy  They believed that general
1zed cutaneous eruptions which occur following huigh doses of
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Figures 98 and 99 Enthema multforme following roentgeno
therapy 1 a patrent with lmphocytic leukemra

roentgen rus are mirequent When these lesions do oceur
the symptoms associated with mild forms may wmclude fever
tachyeardia  headache prostration asthena and pruritus
while pun in the back and joints nausea and vormtmg may
occur 1n patients having severe i olvement Eosinophtha and
leuhopema are present mn the perrpheral blood and urine ex
amination shows albummuna  They descnibed a 50 yer old
man with I jc leukerma who had ! n
tensely pruntic tesicular cutaneons lesians saan after wtensive
roentgenothertpy (6000 r and 5000 r respectnely) The
. ~ e

wo

sions 1 1 patient whose hemogram sternal bone marrow

studies and lvmph node histologic preture were all typical of
leuhemia - The fustologie exammation drsclosed dense com
et clearly bed leud il d

a
te cpillanes Rles (564) patient wath Iymphocytic leuke
rmia had cutancous lesions which stmulated those of ewdatn e
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erythema multiforme These lesions underwent the typical
color changes, contained  esicles of “hazel nut” size and were
present on the palms A patient described by Scutt (618) had
chronic 1y mphocy tic leukemia assocated with bullous cutane-
ous lesions on the palms and soles and a bluish nfiltrated
cruption on the face There were also four other types of
cutancous manifestations purpura, erythema multiforme-like
lestons, cellulitis and specific papular mfltrates wlich were
presumably a mamifestation of erythema multiforme since a
Irs2d purplish erythema subsequently involed the entire face,
except for the orbit  There were ringed macules which re-
sembled the “target” lesions of erythema multiforme on the
trunk  Traub (688b) reported a woman who presented cu-
tancous lesions as the mtial symptom of 1ymphocy ic leuke-
mia  She had “wis ke’ leswons, as well as bullae which re-
sembled the lesions of dermatitts herpetiformis, mvolving the
arms and hands

Gonin (235 case 1) reported a 58 year old man who had
erythematons cutaneous plaques on both cheeks and an ery-
thematous vesicular cutaneous eruption on the nech Mihan
(448) described a 47 year old woman who had a typical ery-
thema multiforme five years previously Subsequently her
general health declmed and two years later she presented
defimte evidence of leukemia  Other patients having vesicular
or bullous cutaneous lesions have been reported by Ambrogio
(6), Balassa (24), Bertaceim (44a), Goecherman and Mont-
gomery (229}, Ketm (333b), Kreibich (355b), Marram (429),
Milbradt (447), H E Miller (451), Oppenhemn (492),
Ormsby (494c), Parkes Weber (502c), Pollitzer (532) and
S K Rosenthal (579)

The patient described by Hophns (293) prcscntcd small,
shin colored, firm, hyperkeratotic cutaneous lestons, charac-
teristic of prunigo lymphatica, and bullous and crythematous
lesions, as well as nodular mfiltrations  Specific cutaneous Ie-
sions assoctated with vesiculo-bullous lesions have been de-
senibed by Chatelhier and Sorel (111), Goldsmuth (233b),
Remenovsky (553) and M Wolf and Gounelle (742) The
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51 year old man reported by Philadelphy and Halshofer (519)
had chrome lymphocytic levkemia  He presented a vesicular
cutancous eruption which was considered to be “gangrenous
varcella.” They ated another cise, reported by Paltauf
(499b) which they behieved to be vaneclla assoctated with
Iymphocytic leukemia

Sumlar pemphigod eruptions ted with
granalocvtic leukemia have been desenbed by Gelderman
(218), Hudelo ef al (299) Ruzmtzky (361), Mayer (440)
and Schulze and Schmtter {613b) Two of E Epstew and
MacEacherns (168) patients had bullous cutancous lestons

d with granulocyhic

Bullous cutancous lesions are rarely associated with mono
cytic Jewhemia  However Osgood (496a) mentioned one pa
tient who had a vesiculay ewmtaneous eruption which simulated
scalues and another patient who had cutaneous lesions which
were thought to be erythema multiforme

6 Pyoderma The increased tendency toward the deselop
ment of nfection m all types of leukemua 15 well recognized
since reastwnee to nfections 18 very Yow wWhen there s an

igore 100 Pyoderma of the face assotiated with chranus b
phooytic leukemia (A VLA Arch Dermat 73 189 1956 )
Figuee 101 Prodermt of the sea
p assecrated with chrome ym
procstic Yeukemia This desion was onginallh believed to be )tbe
primen lesion of pemphigus
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absence of normal defense cells The most frequent sites of
mvolvement for infection appear to be around the teeth and
gums and 1 the tonsils and rectum Infection occurs most
often 1n acute leukerma, since leukopema 1s frequent and the
number of polymorphonuclears n the peripheral blood and
tissues are reduced However, such infections may also occur
mn chronic leuhemin when fever 1s usually present

Although cutaneous ulceration and abscess formation are
a very frequent occurrence 1n acute leukemn, there are ex
tremely few reports of this mvolvement of the anorectal re-
gion Five patients who had leukemia associnted wath anorec-
tal lesions consisting of ulcers, abscesses, necrosts, and slough
ng, were described by Blank (51) Two of these patients had
acute “aleukema,” one lymphocytic, one granulocy tic and one
‘chrome’ leuhera A patient with monocytic leukemin who
had necrosis mn the anil canal was reported by Marks 431)
In the case described by Walsh and Sickley (705), the diag
nosts of leuhermn was made only after the anorectal lesions
appeared Among 409 patients who had blood dyscrasias, re
viewed by Binbaum and Ahlqust (48), 14 (345 per cent)
presented anorectal complications  Two patients having acute
leukemun and anorectal lesions which simulated lymphopathia
venereum were described by Bluefarb (56e)

Histologie studies of the inflammatory reactions m 10 cases
of leukemia were reported by Jaffe (31dc) He stated “It has
been shown that the type of response depends on the presence
of myeloid tissue able to produce mature granulocytes In the
presence of such tissue, the leuherme patient reacts to an m
fection Itke a normal person, while i the absence of such tis
sue the leukemic cells are not able to compensate, and the al
termitive changes predommnate as they do in agranulocytosis
and plastic anemia It seems that for the leukemic organism
von Mollendorffs conception of the myelopoietic potencies of
the fibrocyte holds true The mcroscopic findings m m
flamed tssue agun demonstrate the sharp separation be-
tween lymphopozetic and the myelopoietic tissue  Never was
I able to find any mndications of a trinsformation of leukemic
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Iymphatic cells nto hemocytoblasts and granulocytes and
whenever i lymphatic leukemea the body mobilized granu
focytes it resosted to the undifferentiated germmal tissue about
the blood sessels It 1s sigmBeant that 1n spite of ,tehe nbundj

ant prolif of the Ivmphatic ussne the und
cells have retamed ther granulocvtic properties  As far as
the mfl, 3 are © d there 1s no differ

ence between the acute and the chrome levkemas which
speaks agamnst the conception held by Sternberg, and others
that these two diseases do not belong together ”

Lvaerocyric LEvaenia Bousser et ol (69a) described 2
52 vear old man with chrome Iymphocytie leukemiz who had
a "giant” vacemal pustvle and secondary leukemuc evacerba
tions 13 davs alter a smallpox vacemation Deviations n the
penpheral blood prcture Wwere apparent 22 days aftes vacuna
tion was performed They suggested that smallpox vaccina
tion may be contrundicated 1 patients who have lymphocytic
leulemis A pauent with chrome Jymphocytic leuk:
ported by G {241} Brst p d lesions
which simulated those of chrome staphylocacae mfection but
the lesions later became eczematous and were associated with
faruneaioss

Jim and Remnhard (317) report:
had lobal

ema re

ed a 63 year old man who
d with chrone lymph
levkerma They found that marked diffuse destructian of the
plasmacstes or loendothebial cells repl:
filtration by granulomata mahgy vmpt or leul
wmas wtesfere with gamma globubin production resuling 10
agammaglobulmenia of the acquired tvpe  Lymphopenra and
atrophy of Ivmphoid nissue appeared to be less severe 1 ac-
qured than ;n congenital agammaglobulinemia Ther patient
died 10 months after onset of the disease and the histologie
dugnoses at autopsy were chronie Ivmphocytic leuhemia and
dlsscmlmfed crvptococeons  Among the many reports of
bul 10 the Iit Jim and Reinhard were
alle to find seports of only two other cases n which the pa
tient had chyome ymphotytic leukemma  These patients had

or m
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absence of normal defense cells The most frequent sites of
involvement for infection appear to be around the teeth and
gums and 1n the tonsils and rectum Infection occurs most
often 1n acute leuhemua, since leuhopema 1s frequent and the
number of polymorphonuclears i the penipheral blood and
tissucs are reduced  However, such infections may also occur
in chrome leuhermia when fever 1s usually present

Although cutaneous ulceration and abscess formation are
a very frequent occurrence 1n acute leuhemun, there are ex
tremely few reports of this involvement of the anorectal re-
gion Five patients who had leuhemia assocrated wath anoree-
tal Iesions consisting of uleers, abscesses, necrosss, and slough-
g, were described by Blank (51) Two of these patients had
acute “aleuhemia,” one lymphocy tic, one granulocytic and one
“chromc” leuherma A patient with monocytic leukemia who
had necrosis m the anal canal was reported by Marks (431)
In the case described by Walsh and Sickley (705), the dag
nosts of leuherma was made only after the anorectal lesions
appeared Among 409 patients who had blood dyscrasias, re-
viewed by Bunbaum and Ahlquist (48), 14 (345 per cent)
presented anorectal complications  Two pitients haing acute
leukhermia and anorectal Iesions which simulated lymphopathua
venereum were described by Bluefarb (56e)

Histologic studies of the mflammatory reactions 1 10 cases
of leukemra were reported by Jaffe (314c) He stated “It has
been shown that the type of response depends on the presence
of myelord tissue able to produce mature granulocytes In the
presence of such tissue, the leukemie pitient reacts to an 1n
fection like a normal person, while 1 the absence of such tis
sue the leukemic cells are not able to compensate, and the al
ternative changes predommate as they do m agranulocytosis
and aplastic anemt It seems that for the leukemic organism
von Mollendorff’s conception of the myeloporetic potencies of
the fibrocyte holds true The microscopic findings n -
flamed tissue again demonstrate the sharp separation be-
tween lymphoporetic and the myclopoietic tissue  Never wis
I able to find any mdications of a transformation of Jeuhemic
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Iymphatic cells into hemocytoblasts and granulocytes, and
whenever 1n lymphatic leukemia the body mobilized granu-
Tocytes it resorted to the undifferentiated germinal tissue about
the blood vessels It 15 sigmbicant that i spite of the 1bund-
ant prolif of the lymph tigsue the undiff ated
cells hue retamed therr granulocytic properties  As far as
the mfammatory reactions are concerned there 15 no differ
ence between the acute and the chrome leukermas which
speaks agamst the conception held by Stemberg and others,
that these tw o diseases do not belong together ”

Ly\procyric LEVREMIA  Bousser e al {692) described a
52 year old man with chrome lymphocytic leukema who had
a “giant” vaccmal pustule and secondary leukemic exacerba
nons 13 days after a smallpoc vacemation  Deviations in the
penpheral blood picture were apparent 22 days after v accma-
tion was performed They suggested that smallpox vaceina-
tun may be contraindicated 1 patients who have lymphacytie
levkemia. A patient with chrome Iymphocytse leukemia, re
ported by G say (241), first p d cut lesions
which simulated those of chrome staphylococcic infection but
the lesions later became eczematous and were assoctated with
furunculoss

Jim and Remhard (317) reported a 63 yesr old man who
had agammaglobuhnem associated with chronte Iymphocytie
leulerma  They found that marked diffuse destruction of the
pt or reticuloendothelial cells repl ar m
fltration by granul b, Lymph or lewherna,
may mterfere with gamma globulin production resulting 1
agammaglobulinemta of the acquiwed type Lymphopema and
atrophy of Iymphotd tissue appeared to be less severe 1n ac-
Quired than m congenital agammaglobuhnemia Thenr patient
:l)l,id 10 months after onset of the disease and the Tustologic

gnoses at autopsy were chronie lymphocytic leukema and

disseminated, Cryptocoeeoss  AmonZ the manv vamnas  f

- Jupulyuc teukemis  Lhese panents had
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been described by Brem and Morton (75)

A patient reported by Vosbein (700) had impetigo contagy
osum during the course of chrome lymphocytic leukemia
Hemorrhagic gangrene of the shin occurred 1n a patient with
chromie leukemia desenbed by Sarkany and Ransom (598)
This 58 year old man first presented sabarachnoid hemorrhage
and moderate splenomegaly. The penipheral blood count
showed 92 per cent hemoglobin and 12,900 wlute blood cells
per cu mm, with 22 per cent polymorphonuclears, 05 per
cent eosinopluls, 1 per cent monocytes and 765 per cent lym-
phocytes, with no primitre forms There were 168,750 blood
platelets per cu mm and the bleeding and clotting trmes Were
normal The bone marrow findings were typical of chrome
Iymphocytic leuhemia  Three months later, fatigue and cough
had developed and the sputum was tinged with blood There
were areas of cutaneous ecchymoses which pmgressed and be-
came gangrenous He died four months after the first symp-
toms had appeared and autopsy disclosed chromie Iymphocytie
leukema and carcinoma of the lung There was no evidence
of primary growth m either the lungs or m any other organ
However, histologic study of the lung was “suggestive of pri-
mary carcinoma of the bronchus ”

Levin (384b) reported a patient who had large cutaneous
mfiltrations on the back which were believed to be due to n
fection of the harr follides Machacek (415) reported a 66
year old man who had injured his thumb eight months pre
viously Three days later pruntic vesicles appeared at the site
of imjury and rapidly spread to mvolve both arms, the fore-
arms and the face On evaminaton he had lymphangitis of
the flevor surface of the nght arm A patient who had a suc-
cession of furuncles and abscesses on the upper portion of the
body for “many months’ before the diagnosis of Iy mphocyhe
leukema was established, was described by Orhel (493)

Monooyric LEukeia  Staphylococcic infections, such as
multiple furuncles and carbuncles, occur second 1n frequency
to purpura in monocytic leuhemia The frequency of furuncu-
losts m this type of Jeuhemia appears to be more than merely
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comedental The cutancous lestons may consist of all grades
of suppuration from small pustules and furuncles to carbun-
cles These lesions may be generahzed and when they -
volve the face may occur as mpetigo or may simulate acne
vulgans on the face, nech and back The lesions may precede
a1l other mamfestations of leukerma for varable periods of
tme Resolution may oceur, frequently leaving a residual
brown pig d d gl papules may appear
around the prmasy lesion, or sloughing may result sn mdolent
uleers New groups of pustules may appear from time (o time
The necrotic ulceratn e Jesions were described by F W, Lynch
(409a) as being tender to pressure but not markedly pamful
He found the lesions had a flat and necrotic base, sharp bor-
ders, and undernuned edges Although the purulent discharge
subsided within a few days, the Jesions persisted unchanged
for many weeks and there was httle surrounding mnflammation.
Lesions which occurred early in the course of the disease some-
times healed without scarnng but the lesions which appeared
later showed no fendency toward granulation or epitheliza-
tion Lynch reported that the histologic changes in the early
stages of the disease d of inf! d with
penvascular cellular ifiltration, gunt cells and necrosis In
later stages of the disease, the tissue appeared to have lost ts
orginal “power to react,” and he noted only a loose fibnllary
granulation tissue One of Lynch's (400a case 8) patients was
an 18 year old boy who first had a “blister ' en the right calf
which became dark 1n color and enlarged to 3 cms in da-
meter Durng the following week this lesion “dried” and cen-
tral sloughing oceurred  Similar lesions, which showed all
stages of evolution of the eruption, then developed on the
1eft foot, hands, Face and neck The ulcerated lestons, which
were sharply margmated, had a firm base with central ne-
crosis Another patient {409a case7) presented mflammatory

lesions on the face, neck and scrotum which became ulcerated
and dramed pus There were crusted, ecthymatous cutaneous

Another patient (4092 case §),
taneous eruption, had an mnfec-

lesions on the neck and cheek
with 2 generalized pustular cu
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tion of the middle ear The lesions then becime more severe
and progressed to 05 em, crusted, shallow ulcers The pa-
tient reported by Boles ef al (62) presented a gluteal ab
scess and one patient described by Montgomery and Wathins
(459d case 1) had impetigimzed lesions around the mouth and
nose

The accurrence of furuncles and carbuncles has often been
reported One of Osgood’s (4961 case 3) patients furst pre-
sented a furuncle on the chest and dunng the following two
years numerous furuncles appeared on other parts of the body
A large carbuncle appeared on the nape of his nech eight dys
before death  Another patient (496a case 4) had furunculosis
before the appearance of other symptoms of leuhemz Orr
(4951 case 1) reported a prtient who presented small punless
cutaneous abscesses which progressed to form craters contamn
ing pus which, on culture, showed staphylococar A 44 year
old man, who first had a furuncle on the abdomen three
months previously, was reported by Hubler and Netherton
(298 case 1) Sumilar lestons appeared on the trunk and lower
extremities a short time later Herbut and Mller (277 c1se 6)
reported a 57 year old man who had multiple furuncles on the
face, nech and abdomen He died one year after the onset
of furunculosis A 20 yetr old min who presented recurrent
furunculosis, most marked on the shoulders and nech, seven
months before the appearince of other symptoms of leuhemia,
was described by Fawburn and Burgen (175) Stx months
Inter furuncles agun developed on the nech, shoulders and
face followed, three months later, by cutancous nodules on
the right arm

Plum and Thomsen (5291) described two types of cutaneous
lesions which occurred 1 three patients with monocytic leu-
kermr  They had (1) firm indolent cutaneous infiliritions
which, on histologic examination, consisted of lrge accumul:
trans of monocyte hke cells and (2) staphvlococare infections,
with pustules and furuncles The locihzed tumors composed
of monocyte like cells, were found to be present n the shin,
as well as m the ovanes and rectum Gregg (242), Labbe
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et al (3652), Levy (387) and Luzina (408) hase also re-
ported cutaneous abscesses assocated with monocy tic Jeuhe-
ma

A patient reported by Marhks (431) had involvement of the
oral and anorectal regions associated with monocytic leukerma
This 37 year old woman furst presented a lesion which ap-
peared to be an “aphthous ulcer,” followed by a herpetiform
lesion on the night shoulder two and one-half months later
Weakness, fever, pallor, persistent fatigue, and moderate
splenomegaly then occurred FJ'\e months after the ll"Hh;ll ]e:

per cent lymphocytes and 4 per cent polymorphenuclears
Two months later she had persistent pam in the rectal area,
as well as erythema and swelling of the nght upper quadrant
of the peromal regron Examimbion tev ealed “a ning of by pex-
wophed papdlie partially covering a grey necrotic area in-
volving 2 thurd of the mucocutaneous juncture” The trachea,
vocal cords, and left tonsi] became imvoled and a “necrotic
process” was apf one month later There
was some regression of these lesions following iradiation, but
a temperature of 105 deg F then developed and remamed
septic throughout the course of the disease Numerous cervi-
cal lymph nodes became enlarged and there was marked
swelling of the labin majora and perneum  The entire cur-
£ of the sub and superficial parts of the
external sphincters were destroved  Aboat six weeks before
her death the hemogram revealed 30 per cent hemoglobun,
1,700 000 red blood cells and 13850 whete blaod cells per cu
mm, with 5 per cent palymorphanuclears and 95 per cent
“atvpical” monoestes  She died nme months after the mitial
lesion had appeared m the mouth
Bonnin {61) believed that rectal lesions oceur frequentl)
enough to warrant repeated rectal exammations of these pa-
tents M J Lynch (410) and E White (727) also called
attention 1o the ulceronecrotic lesions which imy olve the pen-
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rectal region  Among exght patients with monocytie leukerma
reported by Smn and Dick (633) five had penrectal lestons
usully an anal fissure Two patients hnd sy mptomitic anal
fissures and one of these pitients had 2 remission of the fissure
following 6-mercaptopunine theripy but the lesion recurred
five months later In two patients the perirectal abscesses
were 1 severe complicition of the diseise  When reviewing
the hiterrture Smn and Dick found that these patients evt
denced 1 marked lach of resistance to bacternil nfections
They frequently presented ulceration and nfection of the oral
cwity and penreetil regrons as well s mfected lesions
other parts of the body T'urunculosis w1s frequent nd bron
chopneumonin occurred often particululy an the termimal
stages of the disease

Blucfarb (56e) reported 2 19 year old gul who first had
am abseess of the left buttock near the rectum two months
previoush  Subsequently nterrittent fever and chills oc
curred  She was hnown to have had monoeytic Jeukemia for
at Jeast 18 months  There was v granulomatous ulcer 10 by
5 ems m drimeter wlich was clewn and hemorrhagie but
not punful mvokmg the left buttoch The rectr] mucosa
appeared very pale wd amenorthea had been present for the
past two months The hemogrim resealed 40 per cent hemo-
globin 2560 000 red blood cells and 6500 white blood cells
per cu mm  with 69 per cent polymorphonueleirs 3 per cent
band cells 1 per cent eosmophils 1 per cent basophuls 20 per
cent lymphocvtes nd 6 per cent monocytes  Amsocytosts
polychrom tophulin wd hypochromin were 4ll one plus The
sternal bone marrow findings were compatible with those
present m monocytic lenherma  Histologic examimation of a
cutneous leston revealed grnulomatous mfiltraion  Bio
chemicl eximinitions were reported to show 90 mg /100 c¢
non protem mtrogen 43 mg/100 cc creitimne and 37T
gm /100 cc gamma globulin turbidity  Treitment consisted
of trapsfusions of whole blood and Lnthromsem® The
anorectal lesions improved wath this theripy nd she leit the
hosputal two nd one half months Iater Culture of the et
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Fugure 102 Abscess of buttoch assocrated wath monocy e leukemia
(::E‘sl; report} {Quart Bull Northwestern Uit M School, 31 198,
1937)

ek,

Figure 103 Rectal abscesses associated with granulocy tic leukeria
(Quart Bull Northwestern Unie M School, 31 198, 1957 )
date from an abscess showed proteus vulgans and beta hemo-

Iytie streptococer
Grazvroeync LEvkerta A 48 year old Negress, who had
anorectal lesions which sumutated lymphopathra venereum
d with granulocy ic leuk was reported by Blue-
farb (560} She had been 1n the hosputal seven tumes during
the preceding 14 months On the first examemation, she had




274 Le.thema Cutis

“recurrent arthritis” with pamnful swelling of the ankles, knees
and hands of two years duration, as well as rectal “soreness,”
pruntus and painful defectation of approvimately the same
duration  Some of the recurrent rectal “boils” had required
meiston, while others had dramned spontaneously She had
severe, continuous pun of the nech and left ear, headache,
nauser, vomiting and dysphagia of siv weeks” duration  She
had recened pemaillin therapy both prior to, and followng,
the extraction of several teeth, but the headache and puns in
the neck and ear persisted She also had recurrent epistaus
and alternating constipation and diarther  Black stools and
amenorrhen had been present for one month  On exammation
she had edemn of the anhles, exertional dy spne1 and anorexn
Her temperature was 1021 F, there was pallor of the mucous
membranes, moderate pharyngeal njection and both sterno
cleidomastord muscles showed spasm and tenderness The
Inver was palpable one fingerbreadth below the costal margmn
A “nater pot’ mdurated permeum, with multple penrectal
and penneal sinuses dramed a purulent exudate There were
warm, tender swellings of the nght hand, wrnst, nec and
ankle Laboratory studies revealed a positie blood serologre
(Kahn) reactior Numerous bactertologie cultures of the
permeal pus disclosed hemolvtic and nonlemolytic staphy-
lococcus aureus, endimeba coh, diphtheroids and pseudomo-
p1s Exammation of the sternal bone marrow revealed -
creased cellulanty, normal thrombocytic cells and normo
blastic erythroporesis The marrow was practically repliced
by granulocytic cells with many blast forms and promyelo
cytes, while veny few mature granulocytic cells were present
During two months m the hospial, the hemogram averaged
40 per cent hemoglobin 2320000 red blood cells and 3500
wlhite blood cells per ca mm, with 47 per cent polymorpho-
nuclears, 4 per cent band cells 45 per cent Iymphocytes and
4 per cent monocytes  Toxcity, amsocytosis and oceassonal
poly chromatophihia” were observed

Brochermical studies revealed 32 gm /100 cc albumm, 40
gm /100 cc globulin, 257 gm /100 cc gamm: globuln, 40
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gm /100 ce. caleum orgame phosphorus n.nci 6? .l:nﬂf"(nl‘\liu‘
Lagen) th T - - - e
tration of
s sitz bat. -

:ered by transfusion, the anemua persisted She then noted
tender bilateral swelling of the parotid glands, but this grad-
vally subsided and the nausea and yomiting gradually ceased
Three months after she entered the hospital the disease had
become asymptomatic  Frve months later she presented gen-
erahzed tender cutaneous nodules, marked swelling over the
parotd and suk dibular regions, epigastric
pam, vomiting and exacerbation of the arthntis, but there was
very Ltfle perwectal dramage On evammation, she had
small, tender subcutaneous podules on the arms, legs and
thorax There was tenderness tn the region of the epigastnum,
mud icterus of the sclerae, the conjunctivae were pale, and
there were healed penneal smuses The liver was enlarged 8
ems below the costal margin and the spleen was palpable.
There were 05 em lymph nodes in the inguinal and axllary
regions and nuld swelling and tenderness of the night knee,
wlnas deviations of the hands and clubbing of the fingers

The sternal bone marrow showed moderate increased cellu-

lanty, normal thrombocy tie cells, almost compl pla 13
) granulocy ie cells, pred ly Blastic,
and d numbers of pt hilic and reticu-

lum cells The sedimentation rate was IS/m;n per hour, the
hematocenit 15 per cent There was herpetic stomatitis, The
‘hemogram averaged 31 per cent hemoglobn, 1,407,000 red
blood cells and 5,300 white blood cells per cu mm, wath 20
per cent polymorphonuclears, 7 per cent band cells, 15 per
cent lymphocytes, 6 per cent monocytes, 47 per cent myelo-
Dblasts, 2 per cent p locy 1 per cent met locytes
and 2 per cent myelocvies Rouleaur of the cells were noted
Therapy consisted of 600,000 units of pentaillin a day, 1,000 cc
whole blood by transfusion, and sitz baths She had a low
grade fever, up to 100 ¥, which gradually subsided, the sub-
cutaneous nodules regressed completely, and her only com-
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plaimnt was that of “weakness ” Seven months lter the v omting
and dull aching eprgastric pun had recurred and hoxrseness
was apparent The spleen was palpable 4 cms below the
costal margin and the peranal fistulae had agam begun to
dram

The sternal bone marrow showed marked cellulanity and
normal thromboeytie cells, but reduced erythropoiesis and
granulopotess, with a shift to the left of the blast cells Pro
granulocytes and granulocytic cells predomnated and there
were mcreased numbers of plasmncytes, reticulum cells and
Iymphocytes Further transfusions of whole blood were ad
munistered, as well as potasstum citrate, penicillin, streptomy-
cin and ovytetracycline A month after admission to the hos
prtal, she had severe rectal bleeding and proctoscopic exami
nation disclosed multiple abscesses with fistulous openings
all permnal quadrants, scarrmg, contracture and stenosis of
the sphincter The bleeding then subsided and agim her only
symptom was “weahness ” She was seen agun 11 months after
the onset of her illness, at which time she had epistais She
was given short courses of sulfadnizine and Erythromyen®,
as well as transfusions of whole blood (threc hters) As
previously, her only complamt was that of weakness Two
months Inter she had an uleer, which dramed, on the buttock
This was followed by mcreised weahness, vomting, Joss of
weight and anorexin There were smll, shotty, shghtly tender
Iymph nodes 1n the cervieal, anllary and epatrochlear regrons,
while the ingumal lymph nodes were large the spleen palpa-
ble 6 cms and the Inver 10 cms, below therr costil margins
Rectal stricture was now present

She responded farly well to trettment with transfusions of
whole blood (15 Inters), chlortetracyclme and six mercapto
purine Howeter, two months later she had severe diarrhen,
extreme weahness, dyspnea and numbness of the legs and left
hand Her generl condition continued to dechne, the nech
vems becime distended, dyspnea mereased and pulmonary
rales were noted She died 15 months after the onset of il
ness At autopsy, lustologic study of an ulcerated rectal lesion
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revealed a dense méltration of cellular elements at the base
winch extended deep mnto the wall of the rectum These cells
consisted of Tustiocytes, megakaryocytes, ~nd my eloblasts w th
myelocytes predommating  There were few polymorphonu-
cdlewrs Regressne changes, consisting, of fibrosis, were noted
n a portion of the rectal wall There was also a leukemic in
filtration with megakaryocytes mn the ladneys, uterus, Jymph
nodes appendix bone marrow, lver, spleen and heart The
tustologic findings were those of subacute to chrome grnulo
cytic leukemia The promment méltrition of megakaryoeytes
1n several organs was a somewhat unusual finding The s
tolagic structure of the rectal lesion did pot resemble that of
Iymphopathia venereum and this lesion was believed to be
due to o nonspeaific process with subsequent locahzation mto
the area of leuhermic nfiltration

Belding ct al (41) pomted out that the development of
wiection in the Naegeh and Schitling types of leuherma was
ot closely related to granulocytopenia  Among eight patients
having monocytic leuhema (Naegel: type), none had granu
locytopema duning the course of their mfection while four
patients with histioeytic (Schilling type) Jeukemia had granu
1 P without int i Int of the
aral cavity with ulceration and necrosts of chmeal sigruficance
acenrred 1 four patients with the Naegeh type but 1 none
of those with the Schilling type However, shight ulceration
of the arl cavity occurred i two patients with monocytic
feuhemia and 1n two with histioeytic leukemia  Of the two
with fustiocy tic leuk one had leuk £l of the
tonsids with shght pharyngeal ulceration and the other had
grmulocytopenta with only termwal and mimor ulceraton of
the gums and tonsls In tlus particular senes af cases, the
dcvclopment of lesions m the oral cavity was not associated
wath granulocytopema  The eight patients who had a signifi
cant degree of oral imvoly ement were evenly dvided as fo the
presence or absence of granulocytopema

Case Report A 50 year old man had weakness, se-
vere sweating loss of appetite l)mphAdenopa(hy and
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loss of weight for the preceding two months Durmng
the week after he entered the hospital partial deafness
developed as well as cellubtis along the nght side of
the nech and fice There was cervical aullary and m
gumal lymphadenopathy and hepatosplenomegaly He
had an ulcer on the Iingual aspect of the lower gum
Urme examinations disclosed albumin and granular
cists The hemogram showed 60 per cent hemoglobin
3050000 red blood cells and 207 000 white blood cells
per cu mm  with 80 per cent lymphocytes 14 per cent
dismtegrated cells 3 per cent polymorphonuclears and
3 per cent lymphoblasts He died one month later and
the autopsy dingnoses were chronic lymphocytic leu
kemni with cervieal aullary ngumal and medistinal
lymphadenopathy, as well as lobar preumomn of the
nght upper lobe The shin showed pallor and super
fictal ulcerttions 2 cms m diameter which mvolved
the lower nght cerviel region and were surrounded by
puk discoloration with Joose undermined edges con
tuning 1 small amount of seropurulent material Histo
logic studies reverled lymphocytic leukemie mfiltra
tions of the liver hdneys lymph nodes splecn andshin
Case Report A 37 year old man was found to hve
granulocyic leukemnn seven months previously He
had weakness for three years precedmg this diagnosis
At 11 years of age 2 thvroglossil cvst had been excised
but had continued to dram 4 purulent exudate during
the next 26 yews He had occasionil cough with ex
pectoration mild shortness of breath and 1 large mass
1n the left upper portion of the ibdomen Six months
after the diignosis of leuhemri had been made furun
cles appewed on varwous areis of the body He wns
gven roentgenothemp) and the furuncles all regressed
evcept for one on the nght wnst However dunng
the past month he had frequent chills followed by
marked fever and there was some bleedng from the
gums and occasiontl epistaxis  On examination he
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had lympheid tissue m the nght tonsillar fossae and
an uregular scar With 2 sinus opemmg 10 the center
of the antenor region of the nech with residuals of
a thyroglassal cyst The spleen was pripable helow the
Jevel of the wrmbnheas and the ber was palpable 8 crms
below the costal margm  The hemogram revealed mod-
erate secondary anerma and chrome granutocyhic jen-
kemia  Dunng 41 days m the hosptal, the hemogram
averaged 66 per cent hemoglobun, 3,346,000 red blood
cells and 143700 white blood cells per cu mm, with
6 per cent metamyelocytes, 10 per cent band cells, 4
per cent polymorphonutiears, 45 pes cent lymphocy-
tes, 45 per cent cosmnophils, 245 per cent segmented
cells 65 per cent monocytes and 1 per cent basophils
Histologic exarmmnation of a lesion revealed cutaneous
1nfiltration with some round cells, others appeared to
be young granulacytes There were a few mature poly~
PASAtI G 1

ly of pranulocytic leuhemia, whereas it 1s frcquenﬂy‘present m
Hodglun's disease  When pruritus occurs with leukemua, 1t 15
usualtv accompanied by exfoliative dermatitis, urticarna, pruri-
golike papules, eczematoid lesians, or jundice  However,
pruritus may be present wathout nonspeaific cutaneous lesions,
28 1 the cases desenbed by Wile (731c) Ludwog {404) and
Webster et al (713a) Wile's patient had moderate pruntus
of the extremities for three years and generalized pruritus, as
well as copper brown cutaneons migmentation, most marked
on the trund, d with fine tel

and marked scaling infiltration which had been present for
seven months There was an extensne papillomatous tumor

m\f!lvmg the wnsts dorsal surfaces of the hands, feet and
ankles

The patient rep:
eralized pruntus

orted by Levin (334¢) had persistent gen
d with 2

hons and scattered wheals Levin (334b) also l]esd:b:;oar i;‘;




280 Leuhema Cutis

year old man who had a generalized, markedly pruntic cu
taneous eruption He had umversal erythema and edema
which was most marked on the face and hands

One of the patients reported by Gate and Culleret (2132
case 2) had generalized pruritus associated wath erythematous
cutaneous lesions Gottron's (238b) patient, a 68 year old
woman with Jeukerua, had papular urticarial lesions and pru
ntus A 54 year old woman, reported by Riecke (560), had
urticaria and 1ntense pruritus for four years Histologic study
of the turbinate mucosa reverled diffuse lymphocy tic nfltra
tion along the walls of the blood vessels

There are a few reports of pruntus 1n association with Iym
phocytic leuhemia Among these cases, Hartzell (262) re
ported a 45 yer old man who had numerous marhedly pruritic
lesions on the buttocks, forearms, elbows, wrists, and posterior
surface of the thighs These lestons were flat, wheal-ltke
rased, and 15 by 15 cms 1n size One of the pitients de-
scribed by Tkegam: et al (307 case 1) was a 34 year old man
who had generalized marhkedly pruntic cutaneous erythema
mfiliration and fine scaling most marked on the face, neck and
anterior portion of the chest Jihac’s (315) 56 yeur old
pattent, who had chronte Iymphocytic leukemia, presentt
mtensely pruntc generalized cutaneous lesions which were
eczematord and urticarial

A 67 year old man who had generalized pruntic cutaneous
lesions and necrosis of the upper lip, associted with subacute
granulocytic leukerma was reported by Ihegami et al ( 307 -
case 3)

Reich’s (550) patient was 1 37 year old mn who presented
generalized pruritus as one of the mitial symptoms of chronte
monocytic Jeukemin  The man reported by Weissenbach et al
(719b) had urticarial lesions and acute crrcurnseribed, re-
lapsing pruritic edemn, associated with monocytic Ieukem};
A patient described by Ikegama et al (307 case2) was a 24
year old man who had purpura and diffuse cutaneous nfiltra-
tion of the face, neck, breast and back, associated with mono
cytic leukema Gessler’s (222) patient, a 36 year old woman,
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first presented a pruntic erythema on the tnner aspects of both
thughs followed one month later by 2 sumlar eraption on the
neck and forearms Sy en months after the appearance of the
cutaneous lesions the diagnosis of monocytic Jeukemua was
apparent

Erythema nodosum has been desersbed 1 association with
levhera A patent who had these two conditions was re
ported by Gate and Cuslleret (2132) hounlsky et al (351)
reported a 63 year old man with acute “aleukemic” leukemia
who hd erythema nodoswm  Pracentun (522) desenbed a 33
year old woman with chrome granulocybe Jenkemsa  She bhad
130000 penpheral wiute blood cells per cu mm and the
spleen d 28 ems  Followmng the ad of
Desacetylmethy lcolchieme® for 45 days the white blood
cells numbered 18000 per cu mm and the spleen measured
20 ems  However further treatment with this drug resulted
m an ncrease i the number of penpheral white blood
cells rhenmate symptoms and erythema nodosum These

symptoms contmued for four wecks at which tme sh
gven D tylmethylcol

e wis

\Vllh 14-B hylsul

fonoxybutane® for a penod of 20 days A total and pro-

longed rermssion then occurred the rheumatic and spleme
&

p PE d and the b becrme normal
The patient reported by Wintrobe and Matchell (737¢) also
had erythema nod d with lacytic leuk
One of the patients deseribed by F W Lynch (4092) had
erythema sodosum and monoeytic leukerma

Erythematous lesions are sometimes present wath leukemia
Cordviola (122) reported a 68 year old woman with Lympho
eytic leuhemsa who had an erythematous and edematous ery
sipelond cutaneous eruption on the left hand followmg the

admmstration of urethane (73 gm) She had repeated exa

cerbations of this eruption and Loefflers syndrome of the

lungs with philia and hiba occurred
! P

Gonn {235) reported two patients who had 1ymphocyuc leu

hemua associated with erythematons cutancous lesions A 48

year 61 woman descrbed by G & Smnth {840b) had an
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erythematous cutaneous eruption on the trunk associated with
chrome monecy tie leuhemia

Urhcm‘m may occur as a nOﬂSPCCIHC cutancous mamfcsh
tion of lymphocy tic leukemia or 1t m1y occur I assocrition
with leuhemic cutancous nodules When persistent urticarit
has been present for a long period of time, the diagnosis of
leukemun should be considered and sternal hone marrow ex
aminttions, as well as repeated hemograms should be done
Grosghh's (245b) patient with granulocytic lenkema pre-
sented urticaral lesions, which resembled angioncurotic ede-
ma, following roentgenotherapy However, a patient reported
by Levin (384a) had urticarial lesions which regressed, lewv-
ng pigmentation, following roentgenotherapy A 32 year old
man, reported by Poche and Stuttgen (530) had chronic ur-
ticaria 16 months before his death and reticuloendothehal
mfiltrations charactenstic of monocy bic leuhemrt were present

Edemn has been reported 1 association with leuhem2
Paviot et al (510) deseribed a 78 year old man wlho had ede-
m of the lower extremities and red, mottled cutaneous lesions
on the left thigh of six weeks’ duraton A 29 year old womn
with chrome granulocy tic leuhermit who had transient edema
of the extremities, which Jasted for two to four days, was re-
ported by Jurgens and Kaether (323)

A pitient with “aleukemic” granulocytic leukemia who first
had cczematond cutancous lestons on the night leg exght years
previously, followed by specific nodular cutancous lesions.
was deseribed by Morrissey (463)  Burchhardts (85) pr
trent, a 37 year old man, had granulocytic leukemrn assocnited
with a markedly mfiltrated, gencrahized cutancous eruption
which resembled seborrhere dermatiis  Scholtz (609) re-
ported a 64 year old man who had grinulocy tic leulemta and
“weepmg” crusted cutaneous lesions on the nose, left avll
and anterior portion of the trunk  The cutaneous lesions simu
lated those of infectious eczematoid dermatitis

Mimuro’s (453) patient, a 49 year old man, prescntcd
numcrous miliary exanthems of the left leg during the early
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stages of leukema The patient reported by § W. Decker
(38) had urticania and speaific cutaneous nodules assovated
with leukemta Pautrier’s (509h) patient had cutancous Jesions
which simulated erystpelas during an acute phase in the termi-
nal stage of leukerma
8 Pig Pig 15 not frequently assocrated
wath chrome lenkemra E Epstem and MacEachern (166)
found pigmentation to be present 1 two of 90 cases of granu-
Toeytic leukerma, 1 ane of 60 cases of lymphocytic leukema,
and m none of the 10 patients having monocytic Jeukemia
Accordmg to Jaffe (314a), the cutaneous pigmentation 1s
greyish brown m color, resembling that of Bantas disease, m
chrome granulocytic Jeukemua but a hemorthagic diathesis
may occur m acute granulocytic leuhemsa
Since large doses of arseme (Fowler’s salution)} ray be ad-
mimstered for prolonged periods of time to patients wath
chrone granulocyhie leukemma, Sturgis (6622) believed that
sdtne Cutineous promentaton smight resalt from dids therapy
Arsenotherapy may cause cutaneous changes such as diffuse
erythema duffuse browmish red pigmentation or, rarely, mela-
noderma although the most charactenstic lesions are the so-
called “raw drop” pigmentation and keratoses of the palms
n{gl soles One of Hazen’s (269 case 1} patients was a 60 year
old man who presented cutancous pigmentation prioy to gr-
senotherapy for chronic lymphocytic Jeukema The bronze
color of the skin stmulated arsemical pigmentation and there
was also a “shght greemsh cast” to the skin Tha
¢ S Pigmentanion
was of o unform distnbution and the war
erced gins gradually
{g into the surrounding skin with no definite border
\und\m:il;: (a6 rq?o't:ida:ds(iyem old woman who had
cutancous atrop):y of the lefrarm " 8 well os
Melanurm wathout melanotie gros
wib, m a
leukemia was reported by Bonnetg {63) Itw nsss l:l;’l“lbun :1mh
Rolleston (572a) that leukerue wBltration of the %%este b
;esu:; n hepatic msufficiency  Haden and Orr (2 ;;c;m%ht
ieved that the action of tyrasmase on the ovyphenyl denv:-
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tives of the mcreased proteolysts produced n leukemia re-
sulted in pigmentation

Jauvpice Jaundice, when associated with leukemsa, 1s usu-
ally due to leukemic mfiltration of the lver Severe jaundice,
resulting from obstruction of the common bile duct by en
larged portal lymph nodes, rarcly occurs n leuherma  How
ever, such a cise was described by Bower and Coca M
(70) This patient had a normal peripheral white blood cell
count on admission to the hospital but leuhopenia then oc-
curred and a superior vent cava syndrome developed There
was marked dilatation of the common bile duct by enlarged
portal Iymph nodes

Jaundice 1s apparently ewtremely rare m assocration with
chrome granulocytic leuhemta  The patient reported by Tuaer
and Troister (286) had hemoly tic jaundice and granulocyhic
leuherma

. i

4 Alopecia assocated with chrome lymphocy tic leuhe

Figure 10
ma (AMA Arch Dermat, 73 189, 1936 )
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A 55 year old woman descnibed by Marchal et al (426),
had scterus of the shin and selerae, as well as intermutient
jaundice, for a period of four months Autopsy disclosed
Iymphocyte leukemic inflltration of the spleen, hver, Tudneys
lungs and heart

9 Trophic Cutancous Changes Trophic changes, asso-
cuated with levhemia usually occur with edoliative dermati-
s Patients who had trophic changes of the nails, skin, and
harr are described under Exfohative Dermatitis {Section 4)

The patient reported by Calvert and Stmith {93) was a 70

year old man with Iymph L who had
pachy He had leuh £l of the hands wath
the “hybnd” app of multiple enchond and

tetralogy of Fallot and “horn lihe nails as well as rlunophyma
There was ingumnal auliwy and cervieal Iymphadenopathy
Followmng urethane therapy (1 gm daily for 14 days), the
peripheral blood picture became “more normal” but the acral
lesions did not mprove His general health remamed good

during the followmng 11 months but the acropachy became
more marked

-~

——

j

Fagure 105 Trophie changes of the nails assocsated with chrome
Iymphocyte leuhema
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Garvey and Lawrence (212) reported a 46 year old woman
who had bilateral facial paralysis Autopsy exammation dis
closed leuhemic mfiltration of the seventh cramal nerves and
Iymphocytic elements 1 the oculomotor nerves, but no m
volvement of the spial cord Kwiathowsht's (364) patient, a
56 year old womnn, had receved roentgenotherapy for lym
phocytic leukemia  Six months later trophic changes occurred
in the left arm, as well as atrophy of the muscles, ankylosis of
the joints and rarcfaction of the bones, probably from leuhemic
méltration of the spmal nerve roots Histologic exammaton of
the shin show ed small nests of leukermc nfiltration throughout
the corum, each group bemng about 05 mm drameter
Histologie study of the “grossly normal’ shin and areas m
which sitiligo had occurred, also showed leuhemic infiltration
but of a lesser degree, the nests of leukemic infiltration were
smaller and further apart It was believed that the trophe
changes of the arm produced a locus mumnons resistentiae
which resulted 1n the greater growth of leuhemic foc1 1n these
areas
A woman reported by Cumming (133) had complete
denudation of the tongue associted with severe pamn which
caused difficulty n the ingeston of fluds There were
numerous pruritic hyperkeratotic plaques on the body and
those 1mvolving the palms soles and growns were tender on
palpation  Lxamination of the sternal bone marrow revealed
granulocytic hyperplasia wath mvolvement of the reticulum,
which showed numerous mitotic figures There was also leu
kermie nfiltration present at the base of the nais wlich 15 2
very rare occurrence m leuhemma Krabbe (352) described a
44 year old woman with chrome lymphocytic leukemia who
had a contracture of the fingers, with limitation of motion and
atrophy of the nterosser muscles and thenar and hypothcnaf
emmences This involvement was believed to be due to poly-
neunitts with trophic changes, also a rare finding 1n leukema

Another rare type of cutaneous mvolvement was described
by Legrand et al (377) Tlus patient, a 54 year old woman,
had cutaneous lesions as the only mamifestation of lymphocytic
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leukemua An ab 1 arterioyenous 1on devel
oped in the vegion where the cutaneaus méltrations were
most marked They believed that anastomoses occurred as
the result of the lymphocytie cutaneous mﬁltx‘l!:cns A 6:
year old man reported by Popow (536) had “aleukemic’
lymphocytie levkema associated with cubs verticus gyrata
leomne facies hypertrophy of the sk which resembled cutis
hombaides and generalized lymphadenopathy One of the
patients reported by Beattie et ol (35 case 1) was a 55 year
old man who had marked icthyosis of the shin associated
with monocyhe feukema

T B Schwartz and Jager (616) reported a 43 year old man
who had eryoglobul and R ds disease ted
with chronic Iymphocytie leukemia During the previous seven
years he had noted stffness cyanosis and pan 1 areas of
the body exposed to cold as well as multiple infections and
eczematoid cutaneous lesions on the extremities The hemo
gram disclosed moderate normocytic anemia and lympho
cytosis which was charactenstic of chronie lymphacytic leu
hemia Histologic studies showed leukerme nfiltration of the
skin He had moderate proternuna and shght nitrogen re

bant = L

wey vosuse i aue Bad @ persistent fever and intermmttent
cutaneous lesions which were believed to be panmeuhtis of
the Chnstian Weber type She was treated with roentgen
rays urethane Dichloren® Teropterm® pemicillm strepto
myem, Antistin® and Phenergan® Preceding death her tem
perature was 104 to 105 F  marked splenomegaly de eloped
and there were numerous myeloblasts n the perpheral blood

The occurrence of venous sprders assocrated with chrome
Yymphocyhe leukemia was reviewed by Jumper (322) He
described 2 patient with cutaneous venous vascular forma
tions resembling artensal “spiders™ such as those
sociated with chronic lier disease

usually as
proved to be of venous orsgin and wer

However they were
e believed to be asso
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Garvey and Lawrence (212) reported a 46 year old woman
who had bilateral facial paralysis Autopsy exammnation dis
closed leukemic nfiltration of the seventh cramal nerves and
Iymphocytic elements n the oculomotor nerves, but no m
volvement of the spmal cord Kwinthowshr’s (364) patient, a
56 year old woman, had recerved roentgenotherapy for lym
phocytic leukermn Six months Inter trophic changes occurred
1 the left arm, as well as atrophy of the muscles, ankylosts of
the jomnts and rarefaction of the bones, probably from leukemic
wmfiltration of the spmal nerve roots  Histologic exammation of
the skin show ed small nests of leukemic mfiltration throughout
the corium, each group being about 05 mm 1n diameter
Histologre study of the ‘grossly normal’ shin and areas m
which vitihigo had occurred, also showed leukemic mfiltration,
but of a lesser degree, the nests of leuhemic infiltration were
smaller and further apart It was believed that the trophic
changes of the arm produced a locus munons resistentac
which resulted mn the greater growth of leuhemc foci these
areas
A wommn reported by Cummng (133) had complete
denudrtion of the tongue assoctited with severe pam which
cwsed difficulty n the ingeston of fluds There were
numerous pruritic hyperheratotic plaques on the body and
those mvolving the pnlms, soles and groms were tender on
palpation Exammation of the sternal bone marrow reveled
granulocytic hyperplasia with mvolvement of the reticulum,
which showed numerous mutotic figures There was also leu
kemic infiltration present at the base of the nails which 15 2
very rare occurrence m leuherma Krabbe (352) described a
44 year old woman with chrome lymphocytic leukerma who
had a contracture of the fingers, with hmitation of motion and
atrophy of the mterosser muscles and thenar and hypothenar
emmences This involvement was believed to be due to poI}-
neurttis with trophic changes, also a rare finding m leukema

Another rare type of cutaneous mvolvement was described
by Legrand et al (377) This patient, a 54 year old woman,
had cutaneous lesions as the only mamfestation of Iymphocytic
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lewkema An abrormal arteriovenous commumcation devel-
oped in the region where the cutaneous infiltrations were
most marked They believed that anastomoses occurred as
the result of the Iymphocy fltrations 4 65
year old man, reported by Fopow (538), had “aleulemic’
ymphocytic Jeukemsa assoctated with cutis verbicus gyrata,
leanme facies, hypertrophy of the skin which resembled cutis
homboidea, and generalized lymphadenopatt One of the
patients reported by Beattie et al (35 case 1) was a 53 year
old man who had marked icthyosts of the skin assoctated
with monocy tic Jeukema
T B Schwartz and Jager (616) reported a 43 year old man
who had eryoglobulmenma and Raynaud's disease assoctated
with chrome lymphoeytic leukemia During the previous seven
years he had noted stffness cyanosis and pam s areas of
the body exposed to cold, as well as multiple ifechions and
eczematoid cutaneous lestons on the extremuties The hemo
gram dsclosed moderate normocytic anemia, and lympho-
cytosts which was ch of chrome lymphacytic leu-
kemia Histologic studies showed leukemic mfiltration of the
sian. e had moderate protemnunia and shght nitrogen re-
tention hyperp and hyperglobul, and an m-
creased titer for cold agglutinms A 24 year old woman, de-
seribed by Cermak and Neumann {109), had chromse grana
locynie levhemsa  She had a persistent fever and mtermittent
cutancous Jesions which were believed to be pannrculitss of
the Christian Weber type She was treated with roentgen
rays, urethane, Dichloren®, Teroptern®, pentellin, strepto-
myam, Antistie® and Phenergan® Preceding death, her tem-
perature was 104 to 105 F, marked splenomegaly developed
and there were my cloblasts 1n the perpheral blood
. Thf oceurrence of venous “spiders” associated with chrome
1p 10 Jeukemsa was d by Jumper (322) He
deseribed 2 patient with cutaneous venous vascular forma-
tions resembling arterial “spiders” su
sociated with chrome Iner disease
proved to be of venous ongm and wer

ch as those vsually as
However, they were
e believed to be asso-



288 Leukema Cutts

cited wath the Iymphocytic Jeuhemia rather than as a result
of ivolvement of the Iner Bean (34) described the “venous
star s 2 lesion which m1y resemble an artenal “spider” It
appears 1s 1 blue or red arcumsenbed cutaneous lesion
wlich results from dilated underlying vems due to venous
obstruction assocrated with persistent elevation of venous
pressure It usually occurs with superior vena cava obstruc-
tion and 1s wsually present over large vems nto which it
druns  Although the blood flow 1s toward the center the
vessels fill by reflux from the center after pressure The
venous star usually mvolves the lower portion of the nbs
dorsum of the foot lower portion of the legs or wnkle aret
or the medml aspect of the tlighs However it his been
desenbed mvolving the back at the junction of the neck and
thormy and the 1rea above the sterum  These lestons usually
occur after 1dolescence but have lso been reported i young
children VW omen apperr to be more frequently ffected than
men  Venous thromb: 1ssociated with metastitic leukemie
mfiltritions have been described  Among these cses \ad
den (4201) reported 2 patrent who had telngiectatic lestons
associated with grinulocytic leuhera  Iowever m none of
the reported cases did the Iesions resemble spiders” accord
mg to Jumper In lus case the vasculir formations were
relited to venous thrombosis  Although the immednte ciuse
was not appwent he beheved 1t mw hue been relted
to the leukemic process There w1s not sufficient lenkemic
mfiltration m the center of the lesions to mdicate a direct
cusal relationship between the cutancous lesions and the
grnulocy tic leukemin

10 Other Cutancous Reactions \arious uncommon cu
taneous mmfestitions are sometimes described 1n 1ssociation
with leukemin  Bruwer et al (82) reported that cutis verticis
gyrata may occur with leuhemra  Stewarts (653) patient had
herpes simplex with herpetiform and ulcerated cutancous le
sions around the mouth The 42 vear old mn reported by
Licbner (390) had aphthous lesions mvolung the mouth and

tongue and herpes sumplex of the nose chin ears and scrotum
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Sheldon and Young (630) reported a 17 year old boy who
had typical dermatomyositis associated with leuhema At
autapsy, there was a “thick white mfiltrate” m the mediastt
num and yellowish nodules m the lver and spleen which
showed, an hstol large /t
It 1s known that patients who have chromic lymphocytic
leuhenua do not react favorably to smallpox vaccinations and
such vaceinations should be performed only when absolutely
necessary Beerman and McGuires (40) patient a 33 year old
woman had a severe reaction to smallpox vacemation The
vaccmation site became edematous ulcerated and mfamed
She presented edematous cutaneous lesions which mvolved
the nose and night infraorbital region, as well as a vesicular
pustular cutaneous eruption on the hands wrists forearms
face and scalp Zugerman (757) descnibed a patient with
chronie mphiocy tic leuhemia who had a generalized pustular
eruption two months after vaccwation and he subsequently
died A patient with chrone lymphecyhie lewkernia who had

-

- A

Figure 1054 Gangrenous Jesian foll
lowang smallpox vacemation
2 patient wath chrome lymphocytic levkemua, (C«zmes) A Roste;n
berg MD and K § Medansky M D)
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a generalized vaceima following vacemation and subsequent
ly died was described by Thomsen (6S1) Olansky et o
(487) reported a 42 year old woman with chrome Iympho
cytic leuhemia who had recened cortisone therapy Herpes
sumplex then appeared on the lower lip and two smallpox
vaccinations were given A generalized vaceima occurred and
she died 49 days after the first vaccination had been gnen
They stated that the “introduction of Iive viruses mto patients
recening cortisone may be unwise, and additional studies i
tlus respect seem mdicated ”

Bakalos and Thaddea (23) reported a patient with mono
cytic leukema who presented condylomn like proliferations
m the anal region

One of F W Lyncl's (409 case 2) patients, a 53 year old
woman, had chrome granulocytic leuherma Numerous nomn-
flimmatory, mfiltrated cutancous lesions appeared on the
arms, buttocks and on one area of the leg The Itter Jesions

5

Fieure 106 Phlebitis m 2 patient with chrome lymphocy e len-
° lemia (AMA Arch Dermat, 73 189 1956 )
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were believed to be “thrombophlebius ™ Kewn's (333¢c) pa-
tient had chrome lymphocy tic Jeukema associated with cu.
tancous lestons which resembled pothiloderma. atrophicans
vasculare Ramel (546) reported a patient with chronie gran
ulocytic leukemia who had cutaneous lesions of gramaloma
annulare which regressed spontaneously

Dermatomyositis occurnng m a 17 year old boy was re-
parted by Sheldon and Young (630) At autopsy there were
“dense” white infiltrations 1 the meditstinum and yellowssh
nodules 1 the lns er which were found to consist of monocytes,
on histologic exatmnation  The muscles, which were pale and
edematous, were mfltrated with plismacytes and Iustiocytes
This was a moe sesere wflammatory prcture than that pres-
ent 1n the other organs Leukemia or Iymphadenic dermato-
ryositis with reticulate pothaloderma was desenbed by Gery
et al (221)

PrupsMt Prapism 1 another sign which had been re-
ported to occur n association wath chromie lymphocytic and
granulocytic as well as m acute forms of leukema It 15 fre-
quently mentioned i textbooks as a complication of leukemia
However, the impression that poapism 15 a frequent occur-
rence 1 leukemua appears to be erroneous Craver (130a)
beleved this association to be extremely rare, since he found
only one case of priapism among 100 cases of leukema  This
patient, a 24 year old wman, had pnapism for 19 days The
hemogram revealed 179,000 white blood cells per cu mm
and the typical findings of granulocytic leukemin He was
given low voltage roentgenotherapy (100 r each treatment)
over the spleen for five consecutsve days  On the ffth day the
puspism and pan disappeared but mmpotence followed Ac-
cording to Craver, actual leukemic thrombi have been found
1n the corpora cavernosa m  few cases but no clot was found
m other cases mn which the COTPOTa ¢avernosa was examined

There 35 2 much higher medence of puapism associated
with acute or chrome Jeuhemma reported 1n the older litera
ture In 1914, Hinman (284) reported leukemic priapism m
25 per cent of the cases he studied Among the reported
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c1ses Cattaneo (106) and Raplan (327) found the incidence
to be s lugh 15 40 per cent However prapism s a comph
eation of leuhemin 1s reported only rarely 1 contemporary
hterture  Lower and Chnstoferson (399) reported such a
ease ind reviewed the Iiterature They found an ineidence of
only 0 63 per cent among the reported cases

In 1 few cases pnapism was the mitil mamifestation of
feuhemin s deseribed by Achard (2) Conn (119) Mac
cotta {413) 2nd Podhomorshi (431) Priapism appears to
occur more frequently with granulocytic leukerma than with
ather types of leukema

Prinpism occurnng duning the course of lenhema Ins also
been descnibed by Andersen and Nielsen (7) Bogaert (59)
Dabove et al (137) Denechau (148) Lambmn {367) | R
Robertson and MeDantel (566} and Romano et al (573)

Rulkz (358) reported 1 72 yeir old woman who had pna
pism of the clitons She had an ulcerated hard punless
somewht Jarger than 2 plum sized tumor which was some
what fived to the underlying tissues nvolving the region of
the clitoris  Rulka nscribed the mitial swelling of the clitons
to 1 thrombus of the corporn e¢vernosum nd the gradml]y
enlirging tumor to extrivasation of Iymphocytes within the
chitonis and their subsequent growth n that region

Among the histologic studies of leuhermc thrombosis of
the corpora cavernosum those described by hast (331) w»
1895 remmn dlustrative  His patient who had leukemia for
several months had priapism for sin weehs before death At
utopsy cross section of the pers showed that the structure of
the corpus cavernosum pems was barely recognizible On
histologic exumnation there was a dense connective tissue
Inyer enclosing the cayermnous bodies  There were numerous
polymorphonudens intermmgled with hmphocytes whach
filled the civernous spaces but mn the central portions thesg
spaces were entirely absent and there were only tiny sht NG
spaces which were filled with polymorphonuclears However
the mjor centrnl portion consisted of homogeneous connec:
tne tissue apparently the end product of leuhemc throm

bosis
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PATHOLOGY OF' CUTANLOUS
LEUKEMIA

Lymphocytic Leukerma  The lustologie picture of the e
taneous nodules which occur m lymphocyhe leukemia are
usually pathognomonie of the discase The epiderms 15 sep
arated from the tumor hke infiltrate by a narrow zome of
connechve bissue The mfiltrition of the cuhis consssts almost
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al nodules may be composed of a solid mass of cells or may
consist of numerous small nodules Strands of cells sometimes

branch out mto the surrounding tissue At the onset of the
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Figure 111 Strands of leukemic cells branching out into sur-
rounding tissue (low power)

B
I P e
Figure 112 High power migmfication of Figure 111

the papillary and subpapillary layer 1s evidenced by a small
band of edematous conmectrie tissue which 1s prerced by
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Fpguelld Pen ascular and penglandular mfiltrate
dlated vessels and lymph spaces The cells ong nate and
accumulate here from the deeper vascular metvork of the
cuts and the cellular mfittration penetrates upward and down
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the cutis

ward, but 1s grossly adherent to the vessels The infiltrating
cells surround the vessels in a cylindrform or bandlike man-
ner m the early stages of the disease when the uniformuty of
the cell types are characterisuic Howener, all stages of de-
velopment, mcluding large, sharply defined, nodular masses
of infiltration, may be present 1n lesions of long duration. In
these lesions, the cell deposits n the connectrse tissue net-
work are clearly recogmzable and more umform than n the
early exfohative type of leson There may be plasmacyhc
cells at the border of the lesion, the connective tissue cells
may be mcreased m number and few muoses are present.
The hair follicles, sebaceous, and sweat glands may be ab-
sent n the larger tumors, while m the smaller lesions the
process appears to ongmate m the viemity of these structures,
which are well supplied with blood vessels The Instologic
picture 15 sometimnes suggestive of both lymphocytic leuhemia
and lymphosarcoma and, occasionally, listologic differentia-
tion 15 not possible  Many contemporary 1m estigators are of
the opimon that lymphocytic Jeukema and lymphosarcoma
are the same disease, the only difference being that there 15
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Figure 116 Leston of Jong duration, showing absence of glandulr
structures

metastass to the blood stream in Iymphocy tre leukermia

The fundamental cells are mamly lymphocytes and, m
chrome lymphocytic leukemia, they are of mature type The
punity of the type of cell ;s highly important 1n the dignosis
of this disease The epidernus reacts not at all or only m a
mnor nonspectfic and secondary manner

The sigmificant features ase present around the blood ves-
sels and may extend to the deepest parts of the corum The
densely packed lymphocytes are so that 1y
broad mantles are present 2round the blood vessels Although
sunilar mantles may occur m many inflammatory dermatoses,

edema 15 then also present and the epidermis 15 more or less
acanthotie

There appears to be no histologic difference between the
acute and chronie forms of leukemia in the hematoporetic tis-
sue and mo essential dufference between leukemic and “aley-
kemie” Yeukemia In all cases of leukemia, whether chromg,
acute, or “aleukemuc,” the essential findings are marked by
proliferation of immature cells 1n either the bone marrow of
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igure 117 Lymph node composed almost enturely of lymphocy ti¢
cells (low power)

Figure 118 Lymph node composed almost entirely of lymphocytic
cells (high power)
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the lymphatic system and the formation of immature hemato

poietic bissue 1n the lner and spleen  Szilard (671) found that
m “aleukerma” these ymmature cclls were very fragile and
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broke down as soon as they entered the penipheral csreulation

A diaguosis of the type of leukemia present 1s dependex
upon the recogmtion of the pticular cell type present in fiv
tissue sections 1n contrast to study of the blood smear Some-
times touch smears made by touching the specrmen of tissue
aganst a gliss shde are of defimte vilue particulartly
cases of prunary cutaneous lenhema when the penphesal
blood changes are not yet demonstrable Although the mfl
trate 15 composed almost entirely of lymphocytes lymng n 2
very fine reticular connectne tissue there are occasional large
cells having nongranular busophific cytoplasm and large
vound, lobulated oval or Lidney shaped pale stamng nuclet
which occupy almost the entire cell (Iymphobists) Plas
macytes are usually not present although one or two may
accasionilly be noted Occastonally mitoses of the lympho
blasts are found but mutotic figures mnvolving the small lymph
ocytes are not present Thus s of interest 1 view of the ex
traordinary abundance of these cellular elements Pigment
m the form of extracellular granule< or clumps 1s found with
m the tumor or on 1ts borders

The blood and Iymph spaces also show notew orthy changes
On the borders of the nodes both the blood and lymph ves
sels show thickened walls and are marhedly diated The
blood vessels are usually engorged with blood while the
Iymph vessels appear as large empty spices  Wathm the more
central portions of the mfltrate there are many newly formed
vessels which are either partially filled with a thrombus com
posed ot small lymphocytes or contain numbers of red blood
cells polymorphonuel prolymphocytes and lymphacy tes
The wlls of the artenes seldom show changes wiile the cap
ilary and venous walls are densely mfiltrated with Iympho
evtes and they may be entirely destroyed 1n some places The
upper border of the mhltrate ends abruptly 1n an even lme
and 1t 15 separated from the epithelum bv a narrow zone
which has not been invaded by the tumor The connective
uissue m this zone 15 practically normal but small am
of p honucl fil and a few ch

ounts
o HHOTP 1

T
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Figure 122 Engorgcmcut of blood vessels with blood while the
Ivmph vessels appear as large empts spaces (low pow er}.

Figure 123 Engorgement of blood vessels with blood whie the
Ivmph vessels appear as large empty spaces (lugh power).

Figure l°4 l\L\m new l\ formed blood vessels
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are usually present around blood vessels which are moderately

duated There ave more or less numerous ma.t colls present
around the penphery
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Igure 127  Absence of border zone between mfltrate and ept

dermus 1n leukerme exfolntine dermatits (compare with Figure
107)

A diffuse type of nfiltrate may be present i Iymphocytic
leuhenma  When this occurs, there 1s no tendency tow ard the
formation of cutancous nodules  As this infiltrate progresses,
strands of cells tend to push aside the connectnv e tissue fibers

The correct diagnoss of leuhemin cutis 1s dependent upon
the presence of (1) an mfiltration of Iy mphocytes which are
munly perivascular, (2) a deep nfiltration, and (3) no m-
flammatory phenomena such as edemn, leuhocytic nfiltration
and acanthosis The monomorphous type of the mfiltrating
cells 1s strhang and thev are of great mmportance

Lymphacyiic Leukemic Lxfoltative Dermatitis. The entire
cpidermis 15 usually atrophic and covered by a somewhat
thickened horny layer However m the carly stages it may
not be atrophic The border zone of normal connectise tissuc
betw cen the nfiltrate and the epidernus 1s not present In the
papillary and subpapillary Iyers of the cutis there 15 ether
a diffuse nfiltrate, sharply limited on 1ts lower border, or a
nodular 1nfiltrate arranged around the blood vessels and the
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Figure 127 Absence of border zone between infilrate and epi-
dermus 1n leukemie exfohatine dermatitis (compire with Figure
107)

A diffuse type of filtrate may be present in lymphocytic
Jeukemia  When this occurs, there 1s no tendency toward the
formation of cutaneous nodules As this infiltrate progresses,
strands of cells tend to push aside the connective tissue fibers

The correct diagnosts of leukemin cutis 1s dependent upon
the presence of (1) an filtration of lymphocytes which are
mamly pernascular, (2) a deep mfiltration, and (3) no -
flammatory phenomena such as edema, leuhocy tic ifiltration
and acanthosis The monomorphous type of the mfiltrating

cells 15 strihing and they are of great importance
ytic Leukemic Exfolative Dermatitis. The entire
a somewhat

Lympl
epidermis 15 usually atrophic and covered by
thickened horny layer However, 1n the early stages it m1y
not be atrophie  The border zone of normal connectri e tissue
between the mfiltrate and the epidermis 15 not present In the
bpapillary layers of the cutis there 15 either

e, sharply limited on 1ts lower border, or 2
d the

papillary and sul

a diffuse 1nfiltrate
nodular nfiltrate arranged around the blood vessels an:
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distubuted 1 « more dhiffuse manner throughout the entire
arer In many cises there my be 1 considerable number of
mast wnd pigment cells present The Intter e often arranged
1 0 enaircling bind on the borders of the nodes of mhltra
tion

Grantdocytic Leukemia  The mfiltrition 1s composed of
neutrophilic and eosmophilic graulocytes rubmblists rubn
oytes gt cells mast cells and Iymphocytes There 15 a
tendencey tow ard immaturity of the cells ind often an mcretse
m cosmophils so that some myestigators refer to am “eosino
philic lymphoblistoma  \Mitoses are rther frequent more so
thin i hmphocytic leukemn  The cells are usually large
relitwely pale stuming monocytic cells wlnch contam many
granules  They compnse the grinulocvtic senes of cells
vinymg degrees of immatunty from the myeloblast through
the three stages or ages of myclocytes all immature polymor
phonuclewrs " The gnnt cells which may be atypreal fibro
bhsts are phigocy tic m nature -s they often contun nuclear
remnnts \Megihivocytes hwve been observed m the cutine-
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Figure 134 Location and distnbuhon of filtrate 1 granuloes ic
Teukemtt showmng a similar distnbution to that in lvmphooytic
leukerua
Figure 133 Location and distnbution of infiltrate 1 granuloestic
heuberma showing a sumlar distibution to that m Ivmphocvtie
leuberra
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1y ns ol ement

arec particularly 1:?ble to:b) e eytes, together with hem-
orthage, has been described many tunes These fndings were
reported 1n detail by L A Mutchell (455)_’ Osgood {496a),
Klumpp and Evans (345), Schilling (6052), Sydenstricker
and Plunwzy (669) and Whitby and Chnistie {725b) Hem-
orrhage, ul and p tack of granul n
lesions of the mucous membranes, were described by Bingel
(47). Hittmar (288), Orr (495), Schilling (605b) and
Wyschegorodzewa (746} As i acute forms of the disease,
most of the wternal organs become infiltrated by monocytes
and myolsement of the spleen, liver and lymph nodes often
occurs  Among pattents who sunned for 30 w eeks or more,
cutaneous hemorthage was noted by Bohne and Huismans
(60), Dubmskaja and Bikalischuk (154), Foot and Olcott
(191), Forkner (192a), Giffin and Wathins (224), Klumpp
and Lvans {345), Komya and Hayash: (350), L A Mutchelt
(456), Orr (495), Osgood (496a), Rosersi and Salans (585),
Swurtschewskapa (667), Sydenstncker and Phimzy (669),
Whitby and Christie {725b), and others. Ulceration of the
shin and mucous membranes has also been noted by many
miestigators, among them Down and Wiseman (149), Du-
binshaja and Bakaltschuk (154), Farley (179), Foot and Ol-
cott (191), Forkner (1922), Klampp and Evans (345), Komiya
and Hayashs (350), L A Machell (436), Orr (495) Osgood
(496a), Powell (537), Rovers: and Salans (583), Swurts-
chewskaja  (667), Sydenstucher and Phunzy (869) and
Whitby a0d Chrsstee {725b)

Herbut and Miller (277) found that the monocytic cells
which necurred within vessels were more uniform than these
m the inbltrating tissues These cells, one and one-half to
three tmes the diameter of erythrocytes, were round or oval
sn shape and their borders were usually distmet and sharp,
but occastonally they were “ill defined and fuzzy.” The cyto-
plasm, which ‘occupied one exghth to three fourths of the
cell volume, stained deep pink with hematoxylin and eosin
but kight Vlue with Gremsa stan The cytoplasm was pro
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ous tumors  Ketron and Gay (338b) noted a peculiar nuclear
degeneration of the eosmopluls - Clear cut ovydase reactions
are seldom obtamned 1 cutaneous sections, and 1n many cases
the reaction has been reported to be negative The location
and distribution of the nfiltrates are about the same as m
Iymphocytic leuhema

Monocytic Leukemia. In the Schilling type of monocyhc
leukem:a the monocytes develop directly from the endotheltal
cell, whereas in the Naegeh type they develop from the my-
cloblast or stem cell In the Schilling type chromatin strands
become thick and produce what appenrs to be a grooving of
the nucleus This grooving persists to the stage of complete
matunty of the monocyte and sometimes permuts hustologie
distinction from the Naegeli type m wlich the monocytes
show indentation and do not have the promment grooving
Hemocytologie studies are usually necessary for differentia-
tion In all types of ‘lymphoblastoma,’ ecept lymphocytic
leukerma, there 1s an mcrease m reticular fibers, and m all
forms of ‘lymphoblnstoma” there 15 destruction of the elstic
tissue 1 areas of mfiltration

The infiltrate 15 loosely arranged, except around the blood
vessels and sweat glands, and 15 made up of atypical spherical
monocytic cells  There 1s a defimte tendency for lmear ar-
rangement of the cells

The outstanding pathologic processes observed at autopsy
are hemorrhage, ulceration and hyperplasia of the reticulo
endothelinl system, according to Evans (1721) Hemorrhage
was present 1n neirly all cases and cutaneous hemorrhages
have been described by numerous observers There are also
many reports of purpura and peteclnae Schultz and Kruger
(612) believed the hemorrhagic diathesis to be very evident
Hemorrhge from some area of the oral cvity occurs fre
quently and the gums appear to be the arer most frequently
mvolved Bleeding from the stomach 1s not infrequent The
pleura, penicardium, pentoneum meninges and hidneys have
also been found to be hemorrhagic, according to Lawrence
et ol (373d), who stated that the gums and buccal mucosa
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1 some of the more immature cells but they could not be
defmtely 1dentified with hematorylin and eosin stan There
swere numerous mitotic figures among the immature cells but
they were less frequent or absent among the mare mature
monocytes

Several nvestigators have noted a stuking histologsc suni
lanty between subacute and chrome monocytic leukermsa and
Hodgkins disease They have cited the cases described by
Doan and Wiseman (149) Evans (1722) Dameshek (139b)
T B Mallory (423} and Herbut and Maller (277) as examples
of this similanty

Loveman (398) pomted out that the mfiltrate extends be
tween the strands of connective tissue but does not destrov
them as m other types of leukerma The cytoplasm of the
mvading cells 15 usually shghtly basophilic and vacuolated
and shows considerable vanation 1n amount and density The
nucler are large often 1dented or hidney shaped and have
well defined strongly basophiic nuclear membranes and
dlear basophilic or philic pale-staining nucleop!
There were one or two large basophilic nucleoh 1n the pu
cleus He also mentioned that there was a lack of practical
value 1 the application of the oxydase reaction to tissue re-
moved from patients with monoeytic leukerma

F W Lynch (4091) believed the pathologic changes ob
served m speethe cutaneous lesions of monocytic leukerma to
be rather charactenistic 'The epidermis 15 normal or nearly
normal while 1n the eathier lesions cellular mfittration 15 pres
ent mamnly m the pernascular areas and surrounding the ap
pendages The duagnostie feature he believed was mn the
character of the infiltration the reaction consisting primarnly
of mature and mmatore monocytes  There are large cells
which have an abundant cytoplasm The ymmature forms

have a dark xe‘mform or bilobed nucler while the more ma

Foandl L

't ovsener could recogmize that the polymar
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portionately more 1bundant and contained phagocytosed nu
clear matenl brown pigment and erythrocytes  The round
oval and irregular nucler were usually rather luge The ir
regulurly shaped nucler often had ~ single mdentation re
sulting m 1 typrcal horse shoe  shape but they frequently con
tuned two or more deep indentations giving the 1pperrance
of defimite lobulations  The nuclear material was occasionally
found to be twisted upon 1tself makmg 1t dificult to dus
timguish the comvolutions  Although the nuclear mugms were
alw1ys found to be distinct the nucleoplasm usually stamed
very lightly and contuned small rrregular aggregations of
chromatin wluch were sometimes connected by fine almost
mmperceptible threads  Nucleolt were not found n any of the
mtrunasculir monocytic cells In tissues the cells showed con
stderably more pleomorplism Those which were more ma
ture nd less tightly piched closely resembled those m the
pulmonary alveolar exudate nd perpheral blood but those
which were less cronded and less mature showed all gradt
tions from large spindle shaped polyhedral or wrregular forms
which are rendily ndistinguish ible from ordmary retrculum
cells Trequently there were long thin fibnllary processes
which projected from the angles of the more mregular cells
which were directly contmuous with the supporting reticulum
At other times the sinus endothelial cells particularly those
of the bone marrow were swollen and showed various degrees
of intravasculir and extraviscular detachment causing the
cytoplism to be completely separated All the cells had sim
ilar stunmg quihties although they varied m size and con
figuration while m the reticular cells more immture spmdle
and wregular monocytic cells they were considerably larger
than m the round and arculting monocytes They were fre

quently of wregular shape and assumed triangulw and rec

tangular configurations There were few twists and inden

tations and they were rarely of ‘horseshoe shape Occasion

Ally one or two separate nuclel 1ppetred to be piled up m
a sngle cell to produce cells which closely resembled Stern

berg Reed cells Giemsa stuning revealed one or two nucleok
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Large, round, oral or polygonal monocytes some hwing loog
processes which extended mto the reticular network, were
noted behween the fibnls There was a large, round or ov al
shaped nucleus and the cytoplasm and nuclear structure
stumed Dghtly These cells appeared to be closely related to
the reticalar frameworh There were also round cells which
had a dark stammg small, eccentric nucleus, and many large
clear cells having a moderately dense, rentform or bilobed
nudleus and which resembled mtermediate forms 1a the mono-
cytic senes Herbut and Miller stated that stuns for elistin
are of little value 1 the study of these diseases since they m-
dicate only the absence of elastin fbers i the nfiltrated and
granul arens and deg: of these fibers i the
conum at the border of the pathologic process The large
guant cells whuch are observed 1n some cases of reticuloendo

thal ac ¢ da mab ameans b T of o

In one of Herbut and \Miller's (277‘ case 1) patents, lns
tologic exammation of the gums revealed the mucosa to be
wtact and normal except for some vacuolization of the prickle
cell laver The immediate subjicent submucosa was edema
tous bt contamed only a few empty capillanes and was
sparsely mfiltrated with round or oval monoeytes  However,
m the deeper tissues the densely packed monocytes obliterated
il normal structures except for a few strands of striated mus
de In these areas the monocytic cells were polygonal and
quite wregular Only a few widely separated and msigmificant

foor of extravasited enythrocytes were present throughout
these sections
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phous cellular infiltrate 15 different from that of other patho
logic processes  Vonocytic leuhemin e be differentiated
from lymphocy tic leukemra by the Inrge size of the cells wnd
the notching of the nucler Differentintion from Hodghins
disease can be made by the absence of Sternberg Reed cells
nd eosmopluls

A sernes of 50 cases of rcute monocy ic leukerma (Sclulling)
were reviewed by Hubler and Netherton (298) They noted
that the epidermis w1s not usualls iyvolsed unless ulcerition
occurred A narrow band of corium which separited the ept
derms from the tumor tissue was sometimes present wd an
increase of reticulum wis observed The cellulir nfiltrate
ws mvasine consisting of irge nodules composed of closely
pched cells and it frequently occurred around 4 dermal 1p
pendage or blood vessel

The reticulr prolferation and mtermedinte cell forms ob
served 1n the shin of patients with monocy tic leukernta and
reticuloendothehosis m1y be regarded as further support for
the view that the speaific cutaneous lesions of leuhern de
velop wn sttu nd are not the result of metastases or mfiltra
tion from the blood strexm according to Herbut and \ller
(277)  There appears to be furly general agreement con
cermng the pathology of the cutincous lesions occurnng
reticuloendotheliosis The changes 1 the eprdermus are se¢
ondry to disturbed nutntion Reticulw prohferition of the
cutis ind nfiltrition of monocy tes are pathologic changes Also
found throughout the reticuloendothelial system 1 these dts
cwes Among the cases reported by Herbut and Miller the
eatly cutaneous changes appeared around the vessels and cu
taneous appendiges wnd consisted of nfiltrition with small
Iymphocytes and poly morphonucleirs  The observations were
not speclﬁc at this stage of the disease but Inter the mvohe
ment becime most mathed n the lower portion of the cutts
and extended mto the subcutineous tissue The fibnllry
structure w1s replaced by 4 reticulir network wnch resem
bled embryome mesenchymil tissue and the supportive s
sues no longer resembled colligenous connectnve tissue
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some cases which have certam mosphologie lestons These
cases ate, therefore, true “ids * (1) Prungo hike papules, (2)
\esicobullous lestons, (3) purpura, and (4) erythematomacu-
lar leswons .
Prungo-Lihe Papules. Parounagian (504) reported a 52
year old woman who had mtensely pruritic cutweous lesions
consisting of multform papules, vesicles and urticana W hich
primanly mnvolved the extremities  She presented the typical
clmical picture of dermatibis herpetiformis  Histologie ex-
ammmation of the skin tevealed a “leukemic process ” accord
1ng to Hgh {281a) The hemog disclosed lymphocytie
leukemia A 63 year old man, reported by Opfer {491), had
chrome “aleukemc” myelosis which simulated Dubnings dis
ease He had splenomegaly, but the penpheral blood count
was “relatnely normal ” There were multiple pigmented cu
taneous nodules which simulated those of Duhrings disease
Histologic examimation of the lesions revealed chronic “aleu-
kerme” myelosis with polymorphonuclears, eosmnophils and
cells which bled my tes and lobl The oxy
dnse reaction was strongly positine  The herpetic and urticar-
121 zones around the cutancous lesions were believed to result
from “tovte by products” from the lenkemuc area
Vesicobullaus Lestons A 68 year old man who had lym
phocytic leukemta associited with bullous cutaneous lesions
was presented by \MacKee (418) Bullae first appeared on
both feet, then on the arms, and finally on the head The
bullae were present for about one month before “drying up”
Histologic evamination of a bulla was reported to show lym
phocytic leukemiz M Wolf and Gounelle (742) reported a
65 year old man who presented cutaneous leukemds dunng
thg'murse of lymphocytic leukerma The lestons were deep
with a vesicle g clear fwd, lving the
arms forearms and hands The hemogram revealed 40 000
\'\'hue‘bloocl cells per cu fmm » with 95 per cent lymphocytes
ot a d

dieol ym

eston
phocytic leukemia

Purpura A 62 year old man, seported by Almlaast and



IX
LEUKEMIDS

Leukemids (“Ids”). In leukema, there appears to be no
definite distinction betw een the toic or nonspecific cutaneous
Iesions and true tumars, or specific cutaneous lesions The
umty of these two conditions, which frequently cannot be
separated chnically or pathologically, was often apparent m
the reported cases The two conditions may merge impercep
tibly The connecting hink between these two disease groups
are the “1ds” (leuhemuds, when assoctated with leukema)
Clinically, they resemble nonspecific or touc cutaneous le
sions, but histologically they resemble specific or true cutane
ous infiltration by leuhemic cells

All touie cutaneous eruptions were designated as “uds” by
Audry (18) but, 1n my opmon, this grouping 1s mcorrect
This fact was well illustrated by Highman (281b) who pomt-
ed out that “syplubd” 15 used to desgnate a lesion due to the
treponema palhidum and has the listologic structure of the
syphilite mfiltration  When the term “lepride” 1s used, the
same significance 15 attached to the lesion so designated, but
with reference to Hansen’s bacillus True leukema of the
lymph nodes has a distinct histologic structure and a “leu
kemid” should show the histologic picture typical of the dis
ease It seems incorrect to group all touc or nonspeafic ¢a
taneous lesions associated with leukerma as “ids” However
if a toxic eruption also has the speafic lustologic picture of
leukemia, 1t should be called “leukermd’ and not a “toxic

eruption”
A speatfic hustologic preture of leukemra may be present n
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“gpots” it ear, left
Purpunc “spots” then appeared on the left ear,
ggglne&umirz:.d ring finger, and on both lower extremiues
Histologie exammation of 2 putpunc leston showed lenkemic
infiltration of the skin

Fignre 138 Purpura  H stologic examnation revealed the specific
prerure of granulotye leokemia

Erythematomaculor Lesions ‘The patient presented by
Bouchut ¢t al (63b} had 2 duseminated eczematord derma
titrs with smaii papiffary wumors wlich resembled a “vegeta
ting” type of dermatits imolving the arms and lips Histo
logic exammation disclosed lymphocyte leukernic infiltration
of the shin
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Figure 136 Pwrpurt  Histologic exrmination reveiled the specific
preture of granuloestic leukemin (A M A Areh Dermat, 73 189,
1936 )

Figure 137 Purpura  Histologic examunation revealed the speafic
preture of granulocytic lekemua (A M A Arch Dermat, 73 189,
1936 )

Arzt (5), first had lymphadenopathv i the left supraclayvicu-
lar region and a dagnosis of lymphocytic leukerma was es-
tablished  Isolated, “dot shaped” cutaneous hemorrhages,
most marked on the extrenities, then appeared At autopsy,
there was leukemic infiltration of the lymph nodes, spleen
and liver Histologic examination of the shin revealed lym-
phocytic leuhemia D Angelo and Crcala (141) reported 2
43 year old man who first had pamn 1n the chest, cough and
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be cleansed out after meals by use of dilute hy drogen perouide
(1 14 per cent) mouth wash which wall help to remove me-
chamically debns from sular apd betneen teeth The gingna
may be cleansed by swabbmg with cotton swabs morstened
with hydrogen peroude (23 per cent) or sodium bicarbon
ate solution Caleulus and faulty restorattons should be care
fully elmmated with trauma kept at a mimmum These pro
cedures may occupy a week or two  After each visit at which
calculus or other imitants are removed the gingva should be
treated by application of a broad spectrum antibiotic solution
or if the consulng physician prefers by systemic admins
tration of such antihotics  Under such therapy a severe 1
flamed mouth of a leukermc patrent may be retuned to
nearly normal conditions If the patsent 15 seen before oral
lesions develop the mouth should be meticulously freed of
wntants and thorough oral hygiene mstituted ”

In chrome Jeukermas Robmson (568) found the symptoms
to be less stnling  An unexplamed lymphadenopathy may be
the first symptom followed by gradual weakness anema and
dyspnea Intraoral lesions of hemorrhage esther petechrae or
ecchymoses may occur and the resistance of the pendontal
tissues may be lowered and lead to gingwvatis or penodontitrs
“As 1n the acute leukemuzs the differentiation of types 15 not
based on the oral appearances which ase only the results of
cellular infiltration and lowered resistance to nfection ”

MO"ECy"C Leukerma There appears to be 2 markedly tugh

er of mioly t 1n monocy e lew
Lem thon an esther lymph locytic leukem

p o

According to the reported mcidence :mcocukmeous Iestons
aceus 3n about 50 per cent of the cases of monocytic leukemua
These lesions may be specific nonspecific ar hath types may
oceur simultancously  However they are not considered to be
pathognomonic of the disease The gums may become hyper
troplue with necrosis and uleeration, of the oral mucosa and
hc:wnhagc; of the membranes may occur

mong 152 patients having various types of }
(397) found 82 patients h;\dg oral ’eswil: The i‘ﬁs:’?:eqmt




ORAL LESIONS

Tm: EARLY oral symptoms of leukema vary, according to
Thoma and Robinson (6S0b), and hnve been described dif
ferently by v estigators who have observed different groups
of patients (Armbrecht and Apple (13), T J Cook (120},
Thoma (6501) and Wentz (721)}) In reviewing stoma
tiis uccurnng with blood dyscrasis, Robmson (568) found
that the most promunent features were usually enlirgement
of the gingina and large areas of ulceration extending from
the gingna onto the palatal, buccal or labial regions, or mto
the floor of the mouth The marked gmgnitis m1y be of
diagnostic aid m the early stages of the severe underlyng
disease  Spontancous bleeding and hemorrhage were present
n about one third of the patients w1th acute leukemr stucied
by Wentz (721) Pallor of the nomnflimed regions of the
oral mucosa m1y also occur There are reports of changes m
the pulp of noncarious teeth of leukemic patients which ac-
counts for the severe toothiche these prtients sometimes ex
pertence (Burket 86)

The enlargement of the gingna 1s due to engorgement of
leukemuc cells in the gingiva and to edema which accompan-
1es the bloching of blood vessels and the inflummation, ac
cording to Robmson (568) “The gingnal tissues become m-
flamed and necrotic because of the reduced cellulur (leu-
kocytic, Iymphocytic, monocytic) defense agamnst wntations
from caleulus, faulty dental restorations and the ever present
oral microorgamsms  For this reason removal of all wmitants
15 of prumary 1mportance If gingnatis exists, the mouth should

322
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1ly was not d with mfect He found that

a great many patients consulted a dentist for tooth estraction
before seehing medical care It was Tus opimion that because
of the tugh wodence of gingnal suelling 1n monocytie leu
hemia this disease should slnays be considered when s
symptom 15 present  Forkner (1921) conmdered this diffuse
marked swelling of the mucous membrines particularly the
gngvae with ulceration and necrosis to be characteristie of
mopocytic levherma  However Court and Edward (128)
found that sey ere oral mvol was not a charactenstic fea
tuse of sonacytic lewkeria aceurnng wn children, but it was
merely a suggestne symptom  They noted that oral lesions
oecwrred i 52 per cent of all casey of movorytic levkenua and
10 20 per cent of the children with monocy tic leuhemiy These
lesions consisted of soreness bleeding of the gngnae and
swelling and necrosis of the mucous membrane wWhich may
extend to invohe the tonal or soft palite  Although these
fesions mav cause some of the stoking symptoms which oceur
1 adults such as necrosis resulting m diffuse cellulihis thev
found that only the mider forms oocur tn chuldren Tt was a
promunent festure in only two cases  Although this mvolve
ment wos the presenting, symptom m a patent described by
Erpandez (169 cse 1) the other reported cases showed only
simple bleeding and superficial ulceration a termma feature
m many cases Jaffe (311b) stressed that the tonsils are par
ticularly hikely to be the sie of ongm of tumor ke mfiltra
tions 1 the subleykemic type of leukerma

Netherton and Carhis {473b) described a 19 year old woman
who first had diarshiea and paeful hypestrophy of the gums
Several monts Iater a farge uleer which had a necrotic cen
ter appeared on the left margm of the hard palate Many of
the teeth were barely visble due to the marhed Typ

ertrophy
and snelbing c‘:i{ !heh gums Another patient whe had oral le.
stons associated with monocytic leukema was al
Can 138 eytic let 12 Was also reported by

In a feview of this subject Evans (172a) found that the
greater majonty of cases reported mentigned the occurrence



324 Leuhenua Cutis

Figure 139 Hemorrhagic lesions of the gums associtted with acute
monocy tic leukema
Figure 140 Hemonhagie lesions of the tongue assoctated with
acute monocytic leukema

symptoms were bleeding gums and swelling, ulceration and
necrosis of the gingnae Osgood (496a) found swelling of
the gums to be one of the most constant features of the dis-
ease, occurring i 80 per cent of 88 cases These symptoms
were more marked and constant m monocytic thin in the
acute forms of other types of leuhemia The swelling was
frequently associated with gangrenous stomatitss, simlar to
the type which occurs m agranulocytosis, although this swell
ing sometimes preceded the development of infection and oc-
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mucocntaneous jusction on the nght side of the mouth ;::é
other pattent, a 60 year year old woman, presented marhm]
pallor and ¢yanosis and numerous purpurie and petecl !
spots over the entre cut: surface r ol
hemorrhages into the skun and mucous membranes \ ere rote
at autops;

Amoggyn cases of monocytic leukema, Mann (424) found
that stomatitis was the 1zl symptom 1 60 per cent of the
cases and some degree of stomatibis ulttmately occurred 1 80
per cent of the cases He described a 57 yewr ald man who
1iad sore throat and mAlasse for five weeks 3o had 2 smold
necrotic ulcer around the root of the last upper molar tooth on
the nght side and the tooth was extracted However, three
days later he had gangrene of the nght side of the palate
which extended to the anterior pilar of the tons! He be
came emaciated and mcoherent There were mne or 10 dull
red rased cutaneous nodules, about 25 ems 1w size, w
volving the arms, neck and chin  There were one or two

Yreern o BV —

The hemogram
red blood cells
. . , T ca mm, with
69 to 81 per cent monocytes and a “few blood platelets” The
pattent died five days after extraction of the tooth and autapsy
reveated numeroas plaque-shaped leukemrc deposits, some 4
oms thick, present in the skin A foul gangrenous stomatitis
ettended to the eprglotlss, the spleen was enlarged and the
bone murow was found to be filled with monocytes, on hus
tologre exammation

McCarthy and Karcher (411b) found oral lesions to be a
{requent, early lar)

1n eukernua, p i the acute
form of the disease Monocytic lewhemia vepresents five per
cent of all Jeukemuc cases, they stated, and i this type an
evtremel hugh merdence of gugwal and other oral changes
occur 1n pattents who are edentulous They found that gmn-
gwval hyperplasia with edema, pecrosis and a tendency to
bleed from the gums, occur either spantaneously or from
shght trauma  However, gngwsal hyperplasia may occur m

' .
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of ulceration and bleeding of the gums This was very often
the presenting symptom and the dentist was first consulted
for extraction of teeth but the frequency of mtractable bleed

ing led to consultation with an intermst  He found that throat
lesions were not 1s common as those of the gums although
uleeration nd angint hase frequently been described Among
eigh* cases of monocytic leukemtt reported by Klumpp and
Evans (345) the symptoms first appeared following dental
extraction m five and follow g severe triuma m two cases
Thewr patients ranged from 12 to 74 years of age the latter
they believed to be the oldest patient to be reported  Another
of these patients wis 1 Negro whom they believed to be the
sccond Negro pitient on record the other having been de
seribed by Levine (385) They concluded that oral lesions
occeur frequently m acute leuhemin usually early mn the course
of the disewse One of therr patients 1 65 year old Negro
had numerous 1solited purpuric areas on the shin and hemor
rhagic spots on the mucous membranes of the mouth and ton
sils The gums were edematous and bled ewsily while the
enlrged tonsils were of a1 peculir grey color with small
patches of greemsh grey esudite Another patient a 23 yew
old woman had 1solated purpuric spots and areas of ecchy

moses scattered over the cutaneous surface and 1 mottled
brown discolorition of the nech and abdomen which they
stated may have resulted from arsenotherapy Dry crusted
ulcerations were present 1t the angles of the mouth and the
oral mucous membrnes were edematous  The tonsils which
were swollen and edematous had the nppearance that 1s o¢
castonally seen preceding ulceration  They desenibed a 56
year old man who hid spontineous suppurating ulcers on the
lateral aspect of the nght tlugh and ankle These lesions
healed promptly but a sumlar persistent ulcer hnd occurred
followng traumn three weeks previously Two weeks Iter he
was anjured and pan wetkness and fever deseloped He
presented a few purpuric spots diffused over the cutaneous
surfice and a suppurating ulcer over the left external malleo

lus A5 cm ulcer having a dry brownish crust mvolved the
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plastic gum tissue formed and ths teeth tended to mugrate
and assume “fantastic proportions” mdscating deslmch]on of
the alveolar lamima dura logic study of the
papiliae showed the outer labial stratified epithehal surface to
e thinned especully m the prickle cell Tayer The underly
ing tunitca propria was consulerably edematous and showed
mcreased vasculanty There was a wide zone of edematous
fibroblwstic connectr e tissue which was moderately infiltrated
with monocytes {50 per cent of the cells) lymphoid type
cells and polymorphonuclears The deeper layers were less
cdematons more pronounced and there were numerous foe
of hemorthage Rich bactenal flora and Vincents organtsms
were demonstrated 1n this arez At autopsy, the skin and
sclerac were moderately icteric and there wete purpunc and
petechial hemorrhages mvolving the forearm and face par
ticularly the alae nasi as well as hepatosplenomegaly

According to Forkner (1922} acute swelling of the gingy
+1e with a tendency for the teeth to become submerged n
the gums occurs in the great majonty of cases However m
filtrated lesions of the gums are not afways pathognomomnic
of ac ite monocytic feukemia

Hall (253) deseribed a 63 year old woman who first had
a nontender swelling on the nght side of the tongue accom
panied by seattered aphthous ulcers The swelling on the
tongue gradually enlarged and a small uleeration des eloped
near the center followed by stmlar swelling and ulceration
of the left tons! One month later small yed cutaneous ma

clules ?ppe‘\lt‘d on the outer aspect of the lower left ley and
Hoarm

tsuiutuor smolving the nght antenor one third cf‘ t“h::

tongue which bulged at the sides and top surface The left
tonsit appearcd to have imohement sumilar to that of the
tongne and there was a smill discrete Iymph node palpable
yust below the angle of the Jeft mandsble There \vempaph
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diseases other than monocytic leuherma and, therefore, drug
reactions {including that from Dilantin®), Vincent’s ang-
na, aplastic anemia, agranulocvtosis and infectious mononu-
cleosts, as well as pregnancy, must be considered in the differ-
ential diagnosis They found one of the major sources of pam
and discomfort associated with monocy ic leukemia to be due
to the necrotic, ulceratine lesions which imolve the gingnae
and buccal mucosa  In their opion, all cases of gingnal hy-
perplasia with bleeding and a tendency to necrosis, wath sec-
ondary Vincent's infection, should have hematologic examina-
tions to rule out serious blood dyscrasias They described a
27 year old woman who had progressive myvolvement of the
oral mucous membranes during the entire course of the dis
ease The hyperplastic gum tissue mcreased m size along the
labial and hngual surfaces of the alveolus The entire arch
became broad and consisted of swollen, edematous, necrotic,
rascular gmgnal tissue which gradually obscured the teeth
Three or four wechs later a secondary growth of hyperplastic
tissue developed at the base, which followed the same pattern
as that m the outer layer, and mereased to the width of the
alveolus unti] the palatal vault was nearly elimmated The
floor of the mouth was partally filled with vascular, necrotic
gingval tissue which caused the tongue to be raised and the
mouth could not be closed The mouth was extremely dry,
partly from evaporation, and new superficial necrotic lesions,
with secondary gangrenous changes, des eloped on the mucos1
of the laternl margmns of the tongue and buccal mucosa of
the cheehs  These lesions were covered by a pale yellow
pseudomembrane which left a raw, bleeding surface when
removed An ulcerated lesion was present on the nght lateral
palaml region near the first molar tooth and another on the
left side of the soft palate citended to the anteror pillar of
the fauces A farly generalized petechial purpurie, macular
eruption appeared on the buccal mucosa and similar hemor-
rhagic cutaneous lesions on the face four days before death,
while mspissated blood, mucus, detritus and evudate formed
a “hard shell” on the dorsum of the tongue Secondary hyper-
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which were pred th monocytes The diag-
noses wese (1) acute monocytic leukemia (2) levherma cu-
us, (3) secondary anemma, and (4) ulcerstive leukerme sto
matihs He dred a few days later Aseltme belie ed that pa-
tients having blood dyscrasias have decreased or Inttle re-
sistance agamst mfection following tooth extraction and local
necrosts Tesults  Because the leukocytes are immature and
unable to combat infective orgamstns, surgical intervention 18
defimtely contramdicated

The patient described by Boyd Conper (71) had uleerative
stomatitis d with monoeytie leuk We
have obseried a 72 year old man who first presented 2 3 cm
nodule on the palate which became ulcerated within two to
three weeks ime A detailed report of this case appears under
Specific 1 esions (Chapter V)

The frequent occurrence of tumefaction of the gums and
nlcetatne lesions of the mouth i monorytic lenbemis was
stressed by A C P Campbell et al (94), Dameshek {139,
b} L. A Mitchell (456), and others Patients hasing these
oral fesions have also been desenbed by Farrar and Cameron
(180}, Foord et ol (190}, and F \W Lynch {409 case6)
Howeser, Jaffe (314f) and Wintrobe (737a) shared the opin-
1on of Watkins and Hall (710b) that these changes m the
gums are not ch or excl ly ey e of
monocytic leukerma

A chuld who had panful hemorthagic gingivitis associated
with other symptoms of acute leulerua was described by
Fiorentim (185} Histologic examunation of the gums dis-
closed leukerme infiltration, particularly m the pravascalar
region Forkner (192b) believed this case to be one of acute
monocytic leuherma

Among six patrents with acute monocytic lenkernia reparted
by ¥orkner (192a), all presented swellng of the gingnae,
“1th subsequent ulceration and necross, as the frst symptom
;’;‘e‘ ‘;‘;:TEg r‘:i‘]d?ia;h:gc patieats first consuited a dentist be-

vice Forkner believed that,

contr:
to the statements made 1n texthooks and other medical pl?a
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thous ulcers scattered over the buccal limng  Wathins and
Hall (710b) did not belteve the changes n the gums to be
characteristic or excluswvely representative of monocytic leu
hemia In therr serics, however, three of nine cases of acute
and two of 14 chrome cases of the Naegeli type had miole
ment of the gums, while none of the six Schulling type c1ses
had this involvement

Among nine ¢ases of monocytic leuhem, Moloney (458)
found the mtinl symptoms 1n seven cases to be bleeding
gums, “trench mouth,” or pamn of the jw  He believed that
palliatine treatment and avordance of mjudicious oral surgery
would mahe the patient much more comfortable

Among the patients deseribed by Herbut and Mller (277),
one (case 1) had marked hypertrophy of the gingnae, which
completely covered the lateral surfaces of the teeth m some
areas The mucost was covered with coagulated blood and
the undurlymng pinkish-grey tissue was moderately firm There
were numerous petechiae 1n the mucous membranes of the
upper Iip and left chech  Anotlier patient (case 5) presented
necrotic, nonhemorrhagic areas scattered throughout the
mouth, most marked over the gums Two other patents
(cases 2 and 4) showed bright red, recently coagulated blood
on the mucous membranes of the mouth particularly on the
gingnae  Superficial erosion of the tip of the tongue occurred
m one patient (case 3) There was a large uleer, with a floor
contammng soft necrotic tissue and a reddish base, molving
the inner portion of the left cheeh and adjacent gums

A 66 yerr old man described by Aseltine (17), had a “sore
mouth” and Vincents infection for eight weeks There were
several markedly tender, large ulcers imoling the gmgnnf
tissues and mucobuceal fold which had an rrregular periphery
and marginal inflammation  There was submavillary, cervical
and bilateral ingumal lymphadenopathy and hepatospleno
megaly Pamless, elevated, indurated areas, surrounded by
hemorrhages, mvolved the trunk and extended down the legs
The hemogram reveiled 51 per cent hemoglobin, 2,100,000
red blood cells and 102,000 white blood cells per cu mm
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which were predominantly wmmature monocytes The duag-
noses were (1) acute monocytic lenhema, {2) leukerma cu-
tis, (3) secondary anenma, and (4) ulcerative Jeukemic sto-
matis He dred a few days later  Aseltme believed that pa-
tents having blood dyscrasas have decreased or inttle re-
sictance agatnst mfection following tooth extraction and local
necrosis tesults Because the leukocytes are smmature and
unable to combat mfective orgamisms, surgical intervention 15
definstely contramdicated

The patient described by Boyd Cooper (71) had ulceratise
stomatitis d with sub leukemuia  We
have observed a 72 year old man who first presented a 3 em
nodule on the palate which became ulcerated withmn two to
three weeks time A detailed report of this cise #ppears under
Specific Lesions (Chapter V)

The frequent occurrence of tumefaction of the gums and
ulceratine lesions of the mouth 1 monocytic Jeukenma was
stressed by A C P Campbell et ol (94), Dameshek (1390,
b}, L. A Mitchell {456), and others Pattents having these
oral lesions have also been desenibed by Farrar and Cameron
(180}, Foord ct al (190}, and F W Lynch (40da case8)
However, Jaffe (314f) and Wintrobe (737a} shared the opin-

ton of Wathins and Hall {710b) that these changes m the
gums are not ¢k P of,

monocytie Teukemia

A chuld who had panful hemorrha
with other P of acute leul was
Frorentim (185) Hustol e of the gums dis
closed leuhemrc mﬁltmtm;, patticalatly 10 the pe%\zlmscular

regon Farhner {192b) believed this case to be one of acute
monocytie lenkepna

or exclust ely

gie gingivitis assoctated
Jocerihed

Amang six patients with acute mono

oy tie Yeukenua reported
k) LPor&vm- {1923}, all presented swelling of the .,,.?,. -
w
of .
1o

v vt duvice rotkner believed that, contrary
to the statements made 1n tevtbooks and other medical pub-
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lieatrons on acute leuhemin, the mouth lesions present n acute
monocytic leukemia are usually different from those which
oceur n other types of acute leukemin In acute monocytc
leukemin, diffuse sw elling of the gmgnae with a tendency for
the teeth to become submerged m the gums occurs m the
great majority of cases Associnted wath this, there 15 what
appears to be a diffuse cellulitis which cruses pam, and signs
of acute inflimmation etending mto the deeper Inyers of the
tissues of the face In one of Forkner’s cases, histologic
study of the imolved gingis ae showed diffuse mfiltration with
leukemic cells The mouth lesions which occur n acute lym
phocytic and acute granulocy tic lenkerma, however, do not
usually exlubit these charactenstics  Bleeding from the gums
1s frequent m all types of acute leukemia Ulceration, re
sulting from traumn, hemorrhage and secondary mfection
often with Vincent’s orgamsms, may also occur m any type
of leuhemia  However, the characteristic signs and symptoms
mn the mouth usually distingwish acute monocytic leuherma
from the other forms of acute leuhemt according to Forkner

Lymphocyitc Leukenua. The itraoral lesions of chronic
Iymphocytic leukem1 are classified as (1) hemorrhagic mant
festations, (2) inflammatory ulcerative necrotic lesions, and
(3) mfiltrative or tumor like lesions, according to Bluefarb
and Rodin (56h)

Hemorrhagic Lesions The most frequent oral lesions are
bleeding of the gums at the gmgval margins The gums
may be pale and of normal contour, 1 some cases, but oth-
ers show hypertrophy and edema and smulate the gum
lestons m scurvy or acute stomatihs The nterdental tis
sues are entirely destroyed and the chimeil picture sometunes
resembles typical Vincents infection accordmng to Love
(397) Warren (708) found Vincents mfecton to be present
in about 50 per cent of the cises Tiis findmg 1s probably
not of etologic importance, since prolonged bleeding from
the gums, rather than their appearance, 1s a more important
symptom The bleeding 15 charactenstic since 1t appears o
ongumate m apparently mtact mucous membranes Frequently
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uncontrol
eth Rarely
there Mdy be ueLuty WL UL uc of petechial
hemorthages superficial ecchymoses and deep hemorrhages
The petechae vary 1n size and usually myvolve the hard and
soft palates or the buccal mucosa while the hemorthagic le
sions usually occur with thrombocytopenia
Ulceratice Necrotic Lesions Gangrenous stomatiis and
large sloughing lesions may occur duning the coarse of chronic
leukemiz  The cutaneous ulceration usually follows the m
fltratne stage of the mucous membranes particularly 1
monocytic levkemia Necrosis may occur on the buccal sar
faces of the checks the labual surfaces of the lips the gums
the hard or soft palate or on two or more of these areas al
though there appears to be no specific area of predilection
Necrosts of the gum tissue usually begns around the posterior
molars according to Love (397) probably because the gum
cuffy are thicker and more evtensne over these areas and
from a mechamenl standpoint are ble to harbor more bac
tera  Necrosis of the gums does not necessanly indicate an
acute phase of leukemia because this finding may be present
1 tvpreal chronic leuheria without acute mamfestations
Ulceration of tt ¢ mucous membranes occurs frequently 1n
chronte Iymphocytic leukemia particularly m the termmal
stages of the disease This ulceration may result from under
1ying leukemic infiltration of the tissues 1 some cases but m
others may be due primanly to ansvaston of the mucous mem
branes by ) and other path

T g organisms 1n
persons having 2 low ered resistance to mfection
Tufl 1

of the lymph

yperp d ussue of the
tongue pharynt and tonsils may oceur in chrome Iymphocytic

leukemia  Hypertrophy with wregularly rused nodular sur
faces and nodulir swellings may molve the gums The in
filtrative Jesions result from deposttion or proliferation of ab
normal cells The coll which charactenzes the type of leu
kemsa present may infiltrate the mucous membranes ether
localls or & fiusely” Levhermic Yesions oceur Jess frequently
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Figure 141 Infiltrations of the gum associrted wath chronie Iym-
phocytic leukemia  (Lye Ear Nose & Throat Month, 31 309,
1932 )

Figure 142 Infiltrations of the gum assoctated with chrome ym-
phocytic leuherma

the throat and are not as varied as those m the oral cavity
When they do occur, there are usually pamnful, enlarged ton
sils, where tumor hke infiltrations of lenkemic cells usually
ongmate Tumor-hike mfiltrations of the upper respmatory
tract, ongnating m the tonstls, m cases of “aleukermc” lym-
phocytic leukemia, were stressed by Jaffe (314b) He stated
that unexplamned tonsdlir enlargement m elderly persons
should always suggest the possibility of leuherma

A 67 year old mn who had an ulcerative process n both
tonsillar regions was described by Keim (333c) There was
a distinet “mass,” particularly on the night side, which caused
bulging mn the region of the anterior pillar The lesion was
firm and punless and the mucous surface was ulcerated and

bled freely on palpation



Tigure 143 Infiltrations of the gum assoclated with chrome lym
phocytic leukemia  (Eye Ear Nose & Throat Month 31 309
19:2)
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The mucous membrane snfiltration may extend to the phar-
ynx and epiglottis  Tlus nvolvement 1s more {rcquent m
chronie lymphocytic leukemia, particularly m the ‘aleuhemuc
form

Granulocytic Leukemua. Locahzation oceurs much less fre-
quently mn the mucous membranes of the mouth m acute
granulocytic leukema than i the other acute leuhemias Tumor
formation, sdentical with the cutaneous myol ement, has been
described by Almkvist and Arzt (5), Arzt (16c), Barney
(28b), Hartmann (261), Ketron and Gay (338b) and Tennen-
baum (677) More frequent mucous membrane ulceration, 1n
contradistinction to those on the skin, were described by
Almkvst and Arzt (5), Te b (677) and St
(631) The patient reported by Hartmwn (261} had 2 to 3
mm swellings of the gums which reached the masticating
surfaces of the teeth Confluent nodules 1n the buccal mucosa
were desenbed by Almkust and Arzt (5), while Levins
(384a) pattent had a labral herpes sumplex

Isch Wall (309) reported a 54 year old man who had epis-
tawis and gingival hemorrhages The woman reported by
Small and Schrmidt (637) had soreness of the mouth as the
mttal symptom of leukemia A severe gmgvitrs and numer-
ous white, rased, arrcumsenbed necrotic lesions then ap-
peared on the oral mucous membranes Cumming (133) re-
ported a woman who first presented a completely denuded,
pamful tongue and numerous hyperkeratotic plaque like cu-
taneous lesions scattered over the body

A 15 vear old boy, reported by Falbe Hansen (176), had
evacerbations and remissions of stomatitis for one year before
the hemogram rexealed granul 1 He died of a
hemorth igic diathesis and autopsy disclosed granwocytic len
kenur They believed that stomatitis of long duration, and
the only symptom of leuhemua, was extremely rare

Masons (433) patient, a 60 year old man, had macked,
gmgwal hypertrophy A 95 year old woman, repotted by
Cupar (135), tnd a rapidly progressive symmetrical hyper-
trophy of the gums dunng the fifth month of pregnancy She
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died during a premature delrvery and autopsy revealed granu
locytic leukemin wath granulocytic mfiltration of the gums

The 37 year old man reported by E C Smuth (639) had
enlrgement of both tonsils which were soft and necrotic The
left tonsil was also ulcerited and partially purulent tissue re-
pliced the antenor pillar of the fauces which extended an
terntorly over the base of the tongue and was firmly fixed to
the wall of the cheeh This cise was descnbed as one of
cancrum ons s a terminil mamfestation of granulocyhc len
Remin  Gillespie and Walker (225) described a 36 year old
min who had severe granulocytic leuhemin with acute ton
silitis comphicated by pentonsiliar abscesses He died fol
lowng tonsillectomy and autopsy disclosed granulocvtic leu
Kema

By far the most common nonspectfic lesions according to
Forkner (192b) are the bleeding diathesis Petechiae and
spontaneous bleeding from the unmnjured gingnal and nasal
mucous membranes occur m both 1cute 1nd chrome leukemia
but are much more frequent i the acute forms and m the
termmnil stages of chrome leuhemin The decrease 1n the
number of blood platelets evpluns at least m part these
phenomen1 which may be seen 1n 1y form of thrombocyto
pemc purpurt  Increased tendency to bleed as the result of
what 1s ordinnly mnconsequential trauma (such as brushing
of the tecth or blow ng the nose) 1s noted frequently not only
mn pitients hrving thrombocs topentt but also 1n patients hay
ing normal or ncreased numbers of blood platelets These
symptoms of either spontaneous bleeding or bleedmg 1s the
result of minor traumn often are the imtal symptoms which
cause patients who hve leukemin particularly the acute form
to seeh professional 1dvice Because of the niture of the com
plunt 2 lwrge myonty of such pients first consult therr
dentists  Frequently the seriousness of the situttion 1 not 1p
precinted and exirction of one or more teeth 1s pcrfDHHCd
Uncontrollable hemorrhge frequently followed by ulceration
and 1n some cases osteomyelitis of the jaw then occurs

Favreul and Landais (181) Pollosson nd Lebeuf (534)
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and others have described noma oceurming n patients with
acute leuhemua

Ulceration of the mucous membrane m patents who have
Jeukemn particularly m the terminal stage of the disease, 15 a
frequent occurrence according to Forkner (192b) Undoubt
edly 1 some cases the ulceration 15 dependent upon an under
lying mvolvement of the tissues with Jeukemie mfiltrations,
whereas 1 other cases it may depend prunanly upon maston
of the mucous membranes by sprrochetes and pyogemc or
gwsms 1 ndnduals who have 2 lowered resistance to o
fection At times such processes lead to the diagnosts of Lud
wigs angma diphthenia agranulocytic angma or scurvy, and
the ultimate dagnosis 15 made only after the demonstration of
the leukemic nature of the disease Not enough attention has
been directed to the study of this stmlanty ;m disease pictures
of acute leukemia and other diseases according to Forkner
This cnticism 1s still pertinent because the literature 15 §lled
with reports of cases thought to be agranulocytic angina
which on more careful mspection were undoubtedly exam
ples of acute leukermia in a “sublenkemic” stage The mstances

inalal shas cesses have
In some of

Is has been
demonstrated

A patient reported by Marx (431) had chrome lymphocytic
leuhemia leukemie cutaneous lesions and smooth reddish
thickerung  without ulceration of the uvula epiglottis and

[k
h h\,./

EAS U NS~ S Wi
Figure 141 Clossitis {ron deficiency) assocrated with chrome
Yymphocytie leukema
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pharyny  Lindemann (392), Landais (368), Plulip (520),
Laugier (371), and Emile-Weil and Isch-Wall (165b), are
among those who have reviewed the Iiterature and reported
cases lustratnve of the clinteal aspects of mmvolvement of the
oral cavity mn leuhemia

Cytopenia. Cytopema, such as anemia, leukopema and
thrombopeni1, miy occur i association wath the various types
of leukemia The anemia my be assoctated with an iron de-

Nigure 145  Agranuloevtic membrane n a patient with chronie
hmphocs ke Jeuhemia

fictency and may result i glossiis  When marhed leuhopema

occurs, an agranulocytic membrane m1y appear on the gums

and thrombocy topema may cause severe hemorrhage of the

oral cavity



MIKULICZ'S DISEASE

;‘ho\xgh MikulieZs disease may accur with vanous other condi-
troms, 1t 15 probably most frequently associated with {ympho-
sarcoma, m which the lacrimal and salvary gland involvement
1s a local manifestation of the general disease process

Some 1vestigators believe that Mikulicz’s disease progresses
through an “aleukeric” stage to lekemia However, this
theory has not been substantiated

1n 1874, 14 years before Mikulicz deseribed this disease en
tity, Gallasch {208a) reported a patient who had symmetnical
enlargement of the lacnmal glands associated with leukemia.
Although this patient had the nsual histologic Endings present
m lymphocy tic leukemua, the case was reported because of the
unusual ocalization 1 the lacrimal glands

Among 10 patients with Mikuliez’s disease, Schaffer and
Jacubsen {600) found that four had lymphocytic leukema
Among Thes(.:’pane;y:\ﬂree chuldren had the acute form and
one adult hid Frome lewkema Al of these patients died
within two to eight wecks following exammnation  In addition
to Miduhicz's disease, one of these patients had numerous cus
taneous petechiac of “vanable age” Raddmg (543) found 23
case reports of Mikuliez's disease due to lenkerme nfiltration
and deseribed an additional case This patient was a “young”
man who had chromic “aleukermic” Iymphocytic leukemia  Be-
cause of severe dyspnea and pulmonary whltratons, “spray”

39
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roentgenotherapy (600r) was admimstered to the medistinum
and transfusions of whole blood were given This therapy re-
sulted 1 ‘considerable mmprovement” How ever, the Iacrmal
and saliary glinds contmued to mcrease in size and became
marhedly panful, while the pertpheral white blood cells de-
creased to 500 per cu mm He was then given a total of 600
r hugh voltage roentgenotherapy over the pirotid glands which
resulted m a “dramatic change’ 1n s condition  The Ircrimal
and salnary glinds decreased to normal size and further roent
genotherapy cised regression in size of the aullry lymph
nodes and spleen  Jaffe (341f) presented a 48 year old woman
with chrome lymphocytic leuherma who had a diffuse, firm,
subcutaneous lesion which caused bilateral swelling of the
neck and juw  This leston was adherent to the underlying tis
sues but not to the skin, and the mvohed aret was not tender
She also had several firm, discrete nodules 1n the neck, below
the mastord process, and 1n the grom On exammation, she
presented bilateral swelling of the parotid and submallary
regions, particularly on the left side Jaffe believed that the
facial appearance was *charactenstic of what 1s called Miku
licz's disease

The patient reported by Rowe (586) was a 55 year old
woman who had chromc lymphocytic leukemiz  Bilateril,
pamless, nontender nodules appeired over the eyes and be
neath the rum of the mandible She also had edema of the
conjunctrvae cervienl, aullary and ingumal Iymphadenopathy,
and marhed hepatosplenomegaly Labbe ¢t al (365b) also
described pitients who had lymphocvtic leuhemia assocated
with marked leukemrc mfltration of the lacrimal and salisary
glands The patient reported by Haechel (250) had enlarge-
ment of the lacrimal and pirotid glands and the submanllar};
Iymph nodes There were panful tense and warm, ‘ bean’
sized cutaneous tumors scattered over the head and back
There were numerous firm reddish wheals on the breast and
a few on the back and abdomen Histologic evaummation
of the cutaneous lesions disclosed round cell nfiltration
around the sebaceous glinds and newly formed connective
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tissue around these islands He died of “ulceratne en-
teribs” Because of the cutaneous nfiltrations, fever, and
splenomegaly, as well as the climeal course of the disease and
the Iustologie prcture of the tissue, the diagnosis was be-
heved to be “aleukermic” levkermia  Hird (255) presented a 73
year old man who had symmetrical enlargement of all salsary
and both Jacrimal glands There was also generalized super-
fical Iymphadenopathy, and enlwged mediastinal lyrph nodes
were d d by genog Although the total
white blood cell count was normal, this patient presented mny
features of chrome lymphocytic Jeukemia, including lympho

cytic mfltration of the sternal bone marrow  Feit (182b)
reported a 21 year old woman who had “aleuhemic” leukernia
and nvolvement of the lacrimal and parotid glands, as well as
submental, submavillary, axillary and mmguinal lymphadeno

pathy, and nodular mfltrations 1 the subcutis There was an
wregularly outhaed, 8 by 5 mm, hard, pawless lesion on the
back of the nght hand which was covered with smooth, pseu-
d phic skin  The histol

vealed round cell mfiltration
phocytie) and polymorph

a massn ¢ snfil of Y

g of this lesion re-
of the corium (presumably lym-
lears and phils  There was
and lrge emthelord cells,

with some evidence of necrosis and polymorphonuclear mnfl-

tration m these areas The patient reported by Owen and
“ennesSey 1407V Vad ¢ e ae T b
of the awll

tymph nodc .
were “considerably enlarged and the lacrimal glands were the
size of “tangermes  There were sumlar leukemie deposits m
the left bulbar conjunctiva in the Iips, cheeks and hard palate
The peripheral blood count revealed 11,000 to 22,400 white
Blood cells per cu mm , wath 60 to 77 per cent lymphocytes
Three patients who had Mikulicz's discase associated with
lenkemia were reported by Leucutra and Price (333} ‘The
first pitient was a 49 year old man who had “aleukermc” leu-
cma assocuated with symmetnical mvolvement of the Jacri
wal, parotsd, submarallary and sublingual glands The prmary
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mamifestations appeared to have occurred 1n the lymphatic
system and lacomal and salnary gland enlargement appar
ently developed Jater Their second patient was a 57 year old
woman whose first symptom was a swelling over the nght eye,
and later diarrhea  Splenomegaly developed and a diagnosis
of leukema was made The Jacnimal and salnary glands sub
sequently became enlarged The third patient was a three
year old boy who first had cervical lymphadenopathy Six
months later swelling of the face and marked “dryness” of the
mouth occurred There was also enlargement of the lacrimal
and salivary glands and the dingnosis was “subacute” lympho
cytic leukemnna

In reviewing the Diterature, Howard (297) and Schaffer
and Jacobsen (600) found that many cases described as ‘pseu
doleukemia” should hase been classified as true leuhemn In
many cases careful hematologic studies were not performed
for a sufficient pertod of time to permut a correct diagnosis
The reported cases which Howard believed exemphfied this
belief were those described by Brunn (79), Battle (32),
Stock (655), Moorhead (460) and Paton (506) He beliesed
these cases to be chronic Iymphocy tic leuhemin from the on
set, although they were “aleukermc at the time of evamma
tion Cases of lymphocytic leukemn1 assocrated with Miku-
liez’s disease have also been described by Hempelminn (275)
and Gniffith (243)

Histologucally, the sunvary and lacrimal glands are mfiltrited
and the parenclymn 1s repliced wath lvmphocy tic cells There
15, as yet, no explanation for the fact that enly one case of
Mikuliczs disease associated with granulocvtic leukemi has
been reported (Hennema 276) This patient had my olvement
of the sahivary and Ineriml glinds
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LEUKEMIA ASSOCIATED WITH OTHER
DISEASLS

A Mycotic Infections

1 Superficral Mycotic Infections Two patients who had
leukemia d with widespread )}

with tnchophyton rubrum were deseribed by G M Lewis
¢t ol (338) One patient bad Iymphocytic, and the other
monocytie leukemia The generalization of the cutaneous my
cosis was considered to be related m part at least to the
underlymg disease process They were of the opimon that the
systennc disorder lowered the resistance of the host sufficiently
to predispose to the more actrse mvasion of the mycotic agent
A patient who had lymphocytic leukema associated with a
generahized epidermophyton mgumale imfection was reported
by Garb and Franks (211)

Bernard et al (42) called attention to the fact that serous
complications due to candida albicwns may occur following
therapy with broad spectrum antibiotics for leuhemia  They
noted that mirkedly severe thrush may develop Among thewr
patients three had “acute” leukemia two Iymphocytic leu
kemia and one granulocytic leuheria

2 Deep Mycotic Infections Cawnley and Curtis (107)
ponted out that the reticuloendothelial system 15 mvolved
n both histopl and the leul Iymph group of
disewses It was thew opimon that thns gronp of diseases
might predispose to tustoplasmosts They cited four mstances
of the comerdental occurrence of these two rare diseases ma

343
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Tigure 146 Tncl ophyton rubrum infection m a patient with
chronie Ivmphocy tic leukemit

sertes of 88 cases of histoplasmosis and they believed that this
merdence was greater than could be nccounted for by mere
chince Two cases of leukemn ssociated with histoplasmosis
reviewed by Curtis and Cawley were reported by Riehl Jr
(5621) and Waillams and Cromartie (733) Rehl Jr de
sertbed his ewse 1 1925 This patient had 2 cutaneous
eruption which appeared 1t ntervals for seven years before
admuttance to the hospital Gastrowntestmal disturbances m
cluding obstipition and tympanttes subsequently occurred
On examination there were widesprend efflorescences con

sisting of discrete and confluent brown to violet colored
papules and nodules of vanous sizes There were plum

sized submaxillry and mgunal lymph nodes hepatospleno

megaly nd evidence of consolidation at the base of the left
lung There were 8 000 to 24 000 peripheral whte blood cells
per cu mm with many abnorml forms and the red blood
cells numbered about 3000000 per cu mm Unmlysis dis

closed albuminuria  The clinienl dignoses of leukema and
leukemic metaplasta of the pleura and kidneys were made

but the exact nature of the cutaneous eruption remuned m
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doubt The larger nodules on the chest became ulcerated be-
$ore death which occurred three months after entrance to the
hosprtal At autopsy, the bone marrow was greyishred in
color, there was marked hepatosplenomegaly, verrucous
endocarditis and multiple, fim, ndurated  cutineous
lestons  Histologic exammnnon revealed large cells, each con
taming numerous small round bodres surrounded by a cap
sule, sn many of the cutaneous Jesions Riehl noted a resem-
blance to Jeishmaniasis but interpreted the findings as an ex-
ample of blast of the type described by Buschke In
addition, there was a dense round ccll mfiltrate of the middle
corum and about some of the blood sessels He was of the
opion that leukemia may have predisposed to the fungous
miecion  The second case was described by Willams and
Cromartie n 1940 Ths 56 year old man first had lymphaden
opathy, two years previously, which was followed by loss of
werght, shortness of breath, edema of the ankles, occasional
fever, and sore throat There was marked enlargement of all
palpable lymph nodes, redness and ulceration of the pharynx,
pulmonary lesions and hepatospl galy The hemog
disclosed 3820000 red blood cells per cu mm, 116 grams
hemoglobin and 71 per cent “adult type” lymphocytes The
chinteal 1mpression was “some form of malignant lymphoma ”
He died seven days after admission to the hospital and hus
tologie studies at autopsy revealed H capsulatum m the
Iymph nodes, 1n the submucosz underlying the pharyngeal
ulcers and n the epiglotis There was also evidence of
chrome lymphoestic leukemin 1 the lymph nodes spleen
Iner, bone marrow, adrenal glands and hedneys They be-
lieved that chronte Iymphocytic leukemia was the primary
disease and the H capsulatum mnfection was comcidental
Raftery {541) reported the association of hustoplasmosis
and lymphocytic leukemia 1n a child  Curtis (136} desenibed
& woman who had granulocytic leuhemia  Irr gul
uleerated lesions then dey eloped on the face and Iy

as a lesion on the forehead which appeared to
acne pustule”

ly shaped
ps, as well

be a “large
A pure culture of torula Tustolytica was ob-
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taned from the acneiform lesion Curtis commented that
F Mallory (422) had stated that practically every cise of
torula histolytica he had observed had been associated with
* Iy mphoblastoma ”

B. Carcinoma

Beek (391) found that leukemia frequently occurs m asso
cration with other mahignant diseases and a relationship be
tween these condtions has been suggested However,
among 289 cases of leukemta, he found only one case with
coevistent basal cell circinom: (another previously unre
ported case 1s described 1 this section) Although there are
numerous reports of nfectious diseases as a predisposing
cuse of leuherma, he found only three reported cises asso
cited with Jeuherma and one with a chancroid  However,
he did not beheve there was any relationshtp between these
diseases and the leukermn In the case of chancrod reported
by Szodoray and Borza (672), a lymphatic tumor developed
m the arca which had been mvolved by the chancrod

The association of malignant disease with chrome lympho
cytic Jeukemia has been noted by many mvestigators and has
given nise to some discussion as to its sigmficance The first
authentic case of the simultaneous occurrence of malignant
disease and leuherma was described by Wipham (724) m
1878 Bousser and Mathe (69b) discussed the problem bised
on personal observations of four cases and 90 addiionl re
ported cises They pointed out that the development of ept
thelil tumors during the course of lymphocytic leukemrt 18
not neghgble They found 29 cases of cutaneous carcimom?
associated with leuhemtn  Fuhs (205), Schueffler (611) and
Winer (735) reported unusutl cases in which epitheliom? of
the skin developed from a leukemic mfiltration Linke (393)
called attention to leuhemord blood rexctions m carcinoma
which, he stated may be produced bv (1) carcmoma prOd
ucts wiich stmulate the bone murow or render it allergic
(2) hemorrhage, mflummation and necross of the carcinoma,
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3) wmntation of the bone marrow by metastases (4) bone
fnn)rmw carcinosts with myelophthims and extramedullary
blood formation -

A patient with chrome granul leukemin who p
melanosarcoma of the shin was reported by Horvath (296)
One year after the appearance of these lesions metastatic
nodufes developed in the lungs and shin Horvath suggested
that these pigmented nevi may have resulted from the gen
eralized genotherrpy ad; d for the leuherma

Daron and Pizzolato (142) reported a 54 year old Negro
who had giant cell carcmoma of the thyroid gland associated
with scate granulocvtic leukemia  Six weeks previously a
daly fever had suddenly developed as well as migratory
polyarthritts dyspnea weakness and cough The hemogram
dhsclosed 1770 000 red cells and 104 000 white blood cells per
cu mm with 49 per cent myeloblasts At tutopsy the sternal
bone marrow examnation revealed hyperplasia of very mma
ture eclls which were mawly myeloblasts There was 2 firm
yellowish white well arcumseribed 2 em nodule which 1n

v

nma
well

® “v s 4w whlames a varable

amount of lated pink cytopl; This had

imaded skeletal musclle’ and metastasized to a hilar lymph
node Diron and Pizzolato believed the simultaneous oceur
tence of these two hughly malignant discases to be very rare
Case Report A 53 verr old man first noted w eskuess
and loss of weight five years previously, at which time
the } and hustol

o 2 of & cesvical
node showed Ivmphocitic Jeukemia He was guen

roentgenatherapy but cenieal aullary and inguinal
bmphadenopatly as well as trmstent Ppains over the
spleen had continued to be annoying symptoms  He
had recened radmm therapy for carcinoma of the low
er hp “some years” previausly and dy spriea had been
present for the past yeur During the past month he
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had petechiae and ecchymoses, some of which hemor
rhaged, as well as bleeding from the mouth and nose,
and soreness of the gums On eviumtion there wis
avllary, cervical and ngumnal lymphadenopathy and
hepatomegaly  There were 70,000 perpheral white
blood cells per cu mm The shin showed a lemon
yellow pallor and there were many scattered, 2 to 4
cm, ecchymotic lesions n vanous stages of develop
ment present on the evtremties and trunk and there
were bleeding pomts in some areas Durmg the nest
three weeks, preceding death, the petechine regressed
but hematomns developed on the left hand and on the
right side of the calf and blood ocozed from the gums
and n2sal mucost At autopsy there was an 05 by 10
em ulcerated lesion on the dorsum of the left hand
which had a necrotic center surrounded by numerous
small wlite abscesses The anatormeal diagnoses were
chrome lymphocytic leuhemnia, bilateral passne con
gestion of the lungs, ulcer of the left hand and bilateral
bronchopneumonia  Histologic examination res ealed
lymphocytic leukerme infiltration of the spleen, Iter
lymph nodes, hidneys and shin

Case Report A 49 year old man, who was known to
have chromce lymphocytic leuhemra, had moderate su-
perfieral lymphadenopathy and residuum of phlebitis
of the lower left leg wlich ocersionally became swol
len On exammation he had a persistent crusting le
sion on the left prequricular area which hd been pres-
ent for three months A scaly patch hid imolved the
region above the night eyebrow for one year and a
sumilir Jesion had appeared on the nght side of the
nose There wis 1 crusted Smm  pearly bordered le
sion mn front of the right ear which was surrounded by
a1cm area of erythema, as well as two shghtly rused,
‘rough,’ nomnflammatorv, 5 mm lesions over the nght
eyebrow and on the night side of the nose Histologic
exammation of the lesion m the left preauncular region
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Trecl

d small a; of el d, moderatel
smal 5
hyperchromitic cg]%s 1n the conum  These cells formed
small nests 1 rather dense connective tissue  The diag
nosis was basal cell caremoma The lesions on the
nght sile of the forehead and nose were found to be
Leritoscs He died two months later and the anatomic
and histologic diagnoses at autopsy were lymphocy tic
lenhemia, marked secondary anemm fatty infiltration
of the Iner, edema and congestion of the lungs, myo-
cardial degeneration and coronary sclerosis with healed
nfarction
C. Tuberculosis
There ar¢ many of the of tubercul
and leukemia It 15 the consensus of opinfon among many
myvestigators that leuhemna lowers the resistance of the pa-
tient, thus g a latent tubercul Also, lvem
of the reticutoendothehial system by the leukemie process may
affect the antibody system causing a dimmution of antibodies,

thus allowmng the tubercle baailh to gam a foothold (see
Chapter IV)

Reviews of the | and & of ths rel 1

are contaned 1n publications by J E Farber and B)leb;l
{177), Jaffe {314d), and Ulrsch and Parks (693)

D. Hodgkin’s Disease

Leukemn assoctated with Hodghin's disease has been men-
tioned by some imvestigators Willis (734) stated that 1t 1s not
an mfrequent occurrence  Howeser, among the cases we have
obsered and those reported m the literature this opinion
pperrs to be incorrect A discussion of the assocration and
x‘eé.’\;n)omhxp of these two diseases was presented by Seife et al

E. Kapos's Sarcoma

The relationship between leukema nd Kapost's sarcoma
as discussed 1n 2 previous monograph, KAPOS!S SARCO-
M\ (Bluefarh, Springfield, Charles C Thomas, 1957)
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F. Syphilis

Nanta (470b) described two patients who had syphihis and
lymphocy tic leuherma The first patient had primary syphilis
Subsequently angmna with cervical lymphadenopathy devel
oped This lymphadenopathy never completely subsided but
gradually became hypertrophic  Twelve years later the pen
pheral blood picture was charactenstic of lymphocy tic leuke-
mia  The second patient, who had a syphilitic hemplega,
was also found to have lymphocytic leukerma The patent
reported by Barns and Rosenherm (29) was a “rmddle aged”
woman who had tertinry syplilis The hemogram first sug-
gested permcious anema but the typreal picture of chrome
granulocytic leukerma was later apparent The diagnosis of
Ilenhema was confirmed at autopsy

Cannon’s (97c) patient was a 34 year old man who pre-
sented an ulcerated lesion on the pems, grouped papulw le
sions on the trunk, face, and extremities, mcluding the palms
and soles, and superficial lymphadenopathy There was a
“dime” sized, bluish red, eroded plaque on the left breist
near the mpple, which was shghtly thickened and firm on
pressure The nght tonsil and surrounding tissues were mark-
edly swollen, dark red mn color, with a sloughng ulcer The
blood serologic reaction (Wassermnn) was strongly posttie
and dark field exammations revealed treponema palidum
Followng therapy with old arsphenamine, all the lesions
disappeared except the one on the left brest, the papules
the nght supraclavicular regron and the ulcer of the tonsil
The lymphadenopathy persisted  Blood studies revealed
chronic 1y mphocy tic leukemia  There were 60,000 white blood
cells per cu mm, with 78 per cent lymphocytes and 11 per

cent lymphaoblasts
G. Urticaria Pigmentosa

The association of this condition with leukemia 1s dis-
cussed m another monograph in this series (Mastocytosis

Volume II)
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I Scleroderma
Rusunokt and Kuwabara (362) described a 48 year o]d man
who had sclerod d with locytic 1

He showed improvement of both the leukerma and sclero
derma following parathyroxdectomy




XIIT
PROGNOSIS

In CHRONIC LEUREMIA, palliation of symptoms may be ob
tamed by means of various therapeutic measures, but there
15 Dttle evidence that such palhation greatly prolongs the
Iife evpectancy of amy mdnidual There are occistonal pa
tients with chronic leukemia who for varous reasons, have
been umable to receve definitive treatment but who never
theless, have Ined for relatively long periods with remark-
ably few symptoms Such mstances obviously must represent
simple varations m the natural lustory of these disease pro
cesses  Indrviduals wath chrome lymphocytic leukerm, who
are 1n the older age group, and wha do not have sigmificant
lymplmdenopath) or anemn, wsually do well without any
type of therap) A patient who surined for 29 years with
chrome lymphocy tic leukemia was deseribed by Marlow and
Bartlett (432) With leukema commg more and more mto
the ‘limehght, particularly with the growing hnowledge of
cellular biochemustry, the prcture for the future will ikely be
brghter It 1s to be hoped that some substances m1y be found
that will be of much greater value 1 the control of chrontc
Jeuhemia than are those that are available at this time (Vat
kins 710a)

It was noted by Leavell (375) that the duration of Ife
after the onset of symptoms m mine pitients with chronie
lymphocytic leukemia who had specific cutaneous lesions did
not differ from those who did not have these lesions

Specxﬁc cutancous lesions appear late the course of the
disewse when the Iife espectancy 1s commonly measured m

352
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weeks, according to Goldhamer and Barney (231) Among
the reported cases, they found that the time between the
onset of specifie cutaneous lesions and death varied from 1
days to four months an average of 64 days Sturgs (66Za)
was also of the opumon that cutaneous lesions oceur late m
the course of the disease and, following thew appearance, the
life expettancy can be “measured 1 weeks ”

Emde Well and Isch Wall (165a) beheved that speafic
cutaneous lesions precedmg an acute exacerbation of granu
locytic leukemia was an xmportant prognostic sign suce the
hite expectancy was then only a “few months” Hollander
et al (292) also believed the lfe expectancy, following the
appearance of specific cutaneous lesions to be relatively short
Therr patient dechned rapidly and progressinely following
the develop of nodular lessons which preceded
the termnal acute stoge of granulocytic leukerma

The total number of basophuls occurring m the penpheral
Hlood of pavents with granulocytic leuhemia were studied by
Holmgren and Wohlfart (294) They concluded that the total
number of basophils appears to be of dwugnostic and prog-

Iy
noste sigy The bosophils are wsually d m
number 1n granulocytic leukemi1 and a differential count of

four to fhe per cent 15 “almost pathognomonic” of granu
locytic teukemia




X1V
TREATMENT

Chronic Leukemia

rEIF PRESENT DAY treatment for leuhemia usually consists
of specific and nonspecific forms of therapy The nonspecific
therapy consists of transfusions of whole blood, and the ad
mimstration  of vitamns, nutrients, antibioties, hormones,
antthemorrhagic agents, sedatives, and any other drugs » Iuch
mny be mdicated for symptomatic or clnical improsement
The specific measures mclude wrradintion and the admins
tration of hormones and chemotherapeutic meisures

No curative method of treatment has been deseloped for
any type of leukemin up to the present ime  However, ther-
apy should be attempted m all cases because the remissions
obtamed by judicious selection and use of availble chemo-
therapeutic agents hne been well demonstrated It should
be remembered that all available therapeutic agents are de
structve primanly to the small lymphocyte and, to 2 Tesser
extent, to the erythroblast, myelocyte, granulocyte and meg1-
karyocyte, but not to the reticulum cells which are the basic
stem cell 1n all hematoporetic diseases ( Block and Jacobson
55a) It should be remembered thit the antileukeme drugs
used today vwall not find a permanent place 1n the treatment
of this disease

Nonspecific Therapy Transfusions of whole blood m1y be
indicated when a progressie anema develops n the course
of chronic leukerm1  These transfusions are ndicated when
the penpheml red blood cells number less than 2,500,000 per

354



Treatment 355

cu mm, the wlite blood cells less than 2,500 per cu mm, or
the platelet level s less than 100,002 . N

Antibotics, such as Fanmycm®, p streptom)
or Terramycm®, are mnd d specifically when
are associated with leukema or to prevent secondary infec-
tions

Antthemorrhagic agents, such as vitamin K, Protamme®
and tolmdine blue, are indicated when specifically required
Splenectomy 1s rarely of benefit 1n leukenma, although oc

1y 1t 15 1ndicated tn the p of hyperspl

Diet 1s of mportanee because a well nounished patient 1s
less susceptible to the depressant effect of the varous thera-
peuttc agents upon h p (Block and Jacob. 55a}
Furthermore, an adequate diet 15 essential to the formation of
antibodies and reststance to mfection in general

Specific Theramt The enerent cnan Roant 1a 1w 4t
cons1
For t

the age ot the patient, the ¢ytological type of leuhemua, 1ts
acuteness or chromeity, the degree of organ mfiltration, and
the state of the bone marrow productiity should be con
stdered (159}

With all the gents used i the treatment of leukemin the
margin between the therapeutic dose and the touie dose 1s
smail and careful cimeal management 15 essential

response 15 classified as a compl,
hematologic or a clntca] only A compl
hermatologie remission can be obtamed only when the pen-
pheral blood findings for hemoglobin erythrocytes, leukoeytes
and platelets return to normal levels and the bone marrow
findings revert to normal A climeal remission mvarnbly oc-
curs ﬂ‘ﬂmc 1s a complete hematolome remisaan o 4a

or partial

w wsuunuy plesent, al
though less prolonged In the lassifi sas climieal
only, subjectine and objectine mprovement occurs, with a
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gamn m werght, subsiding of fever, improvement m appetite,
and a sense of “well bemg” Regression of the hepitomegaly,
splenomegaly and lymphadenopathy also occurs but without
a satisfactory 1mproyement 1n the bone marrow (159)

Chronic Lymphocytic Leukemia

Occasionally, chrome lymphocytic leukemia may run a slow
and protracted course and no therapy may be necessary for
yewrs In most patients, however, therapy 1s mdicated

Irradiation Therapy Local wrradiation of the spleen Iner
and Iymph nodes 1s, 1n most mstances, the treatment of choice
for patients having ewrly chromie lymphocy tic leukemit Totnl
body irradiation and the oral admimstration of radiactie
phosphorus have also been shown to be of benefit However,
the chief hazards of wradintion therapy are the possible de
velopment of thromboc) topenit, progressive anema Or neu
tropenta

Tricthylene Melamine (TEM) and Nitrogen Mustard, kar-
nofsky et al (329) first reported the chimcal use of trethy
lene melamme mn 1951 Triethylene melamme 1s quite often
effectne as a chemotherapentic agent for chrome lymph
ocytic leukerma TEM 1s a powerful depressant of bone mr
row function and can produce severe pancytopema  TEM 15
admimistered orally, usually before breakf1st The dose 1s 25
mg a day, although 5 mg m1y be given mn a single day The
dose ts admimstered over two successie days followed by an
mtenval of two to four weeks durtng which no TEM 15 grven

Dermatiis due to triethylene melimine therapy was re
ported by Frumin and Rubenstone (204) The dermatitis
was maculopapulir confined primanly to the upper etrem
1ties, and w1s associated with marked prunitus

The mitrogen mustard used most widely today 15 methyl bis
(P chlorethyl) amine hydrochloride This drug 1s intatg ©
tissues and must be admmstered intravenously The usual
course totals 04 mg /hg body weight ind can be given n one
or two doses The powdered nitrogen mustard 1s mned with
its diluent and 1mmediately njected mnto the rubber tubmg
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of the mfusion set The drug 15 washed mto the blood stream
by a rapid flow of the wfusion ‘The main mdications for the
wse of mtrogen mustard are resistance to roentgenotherapy
and generalzed imalvement of the disease  The uselulness
of mitrogen mustard 15 himited by the tendency of the drug, m
many mstances, to produce a greater destructsve effect on the
normal bone elements than on the leukemic cells

Although chrome lymphocytic leukemia 15 the most pro-
tracted and bemgn type of leukemia, 1t can be, on occasion,
the least responsive to thesapy

Chlorambucil (CB 1348), an aromatic nirogen mustard,
was studied by Ultmann et al (694) Chlorambicdl was ad-
mistered orally in doses ranging from 5 to 30 mg dady for
five to seven wechs, so that an average course totaled 350
mg The results were encouragmg in chrome lymphocytic
leukerma

Corticotropin or Corhisone. These drugs are useful 1n the

gement of chromic lympboeytic leuhemia, particularly m

the later stages of the disense when radioremstance and
thrombocytopenia may have developed Cortisone 15 particu-
lady valuable in thng the d hemolytic anemia
which 15 occasionally present m patients having chromie
Imphocytie leukerma

Sulzberger et al (664) repotted regression of lymphocy tic
teukerma cutrs following ACTH therapy

Chronic Granulocytic Leukemia

Ereaciahion. lomzing wradiation, ether by the use of local-
1zed roentgen rays to the spleen, total body spray, or by the
oral or intrayenous ad; of radiactive phosphorus
15 the most effectne therapy yet developed for chronie granu
locvtic leuhemua  However, thus treatment can be emplayed
only in Jocalitses which has ¢ adequate facilities and personnel
(Burcheml, 8%y rradianon therapy 15 usually administered
over the spleen 1 doses of 50 to 100 r daily alternating the
antenior and postenor regions, until a total of betw een 300 and
600 havc becn grven (Craver, 130b)
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Osgood (496b) reported very satisfactory results n the
treatment of leuhemun with the use of titrated regularhy
sprced totnl body irradintion He beheved that most of the
beneficinl effect of such therapy 1s relited to the fact thit
the leukemic process 1s hept under continuous control by
these repeated smnll doses of irradiation

Radionetnne, phosphorus m1y be admumistered orlly or
mtrawvenously n solution such s sodwm radio phosphate
(P 32) Radiworctine phosphorus was first used for the treat
ment of chrome granulocytic leuhemrt by Lawrence et al
(373¢) The rdionetive half life 1s 143 dyys  Locrlwation 1s
found particularly m the 1ctive bone murow other sites of
leukermic filtrition and n the bone proper The dose 1s
usually 1/10 me for exch kg of body weight Excellent re
missions m1y be produced with this techme wath httle or
no rwdntion sickness and his been shown to be approxt
mately as effectiv e s roentgenotheripy  However Phtt (526)
warned that senous consideration must be given to the path
ologic changes m the testes and ovanes of pitients who are
m the reproductive period of Iife  Observation of these or
gws has confirmed the possibility that spermatogenesis nd
oogenesis m1y decrewse or distppew with resulting sterility
m young persons who are given radiophosphorus

Myleran (1,4 Dumetl, Sulfonyloxyl ) (GT41) Ex
cellent remissions marked by 1 feeh

ng of “well being de

crease n the size of the hver ind spleen rise and muntenance
of the hemoglobin level and decrease m hemorrhagic mm
festations hue been reported to occur following the admm
istration of ths drug for chronic grmnulocytic leukerin The
drug 1s wdminmistered orally 1n doses up to 6 mg duly for four
to six weehs followed by smaller mamtenance doses

G A Hyman and Gellthorn (304) treated 2! patients with
\[ylerw® They reported that significant remussions for
penods up to 48 months were obtuned mn 17 patients There
W 1s restoration of the total blood cell count to nermal fgures

ment 1 the hemoglobmn concentrition nd disap

1mproy e
However eght

pearance of splenomegaly in mme pattents
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1ents showed less let 1n that
Y];,\;ZP; was requured I-Eour patients who had subacute or
chrone forms of the disease were not benefitted by this treat-
ment

e\\'muube ot ol (737d) stated that Myleran® has proved
to be the most effective chemotherapeutic agent for the treat-
ment of this disease

Urethane. Urethane (ethyl carbamate) also has been bene-
ficral 1n the of chronte granulocytic leuk Good
subjectve improrement, with a decrease m the number of
penipheral white blood cells, has been noted followmg the
oral admmstration of 3 gm a day  Mawtenance doses ave
somewhat lower, averaging 05 to 15 gm daly This drug
causes a certain amount of nausea and vomiting as well ag
drowsmess, which may himit the patsent’s abihity to tolerate
adequate amounts of the drug

Colchicine Deritatives (D Icin®, Colcemid®). Recent
studies {Moeschhn ¢t al 457, Bock and Gross 58 and Leon-
ard and Willanson 380a) indrcate that these drugs have a
marked specific effect on granulocytic cells This may prove
1o be another effective drug, which my be admimistered
orally, for the of chronic granulocy tic leuk

Shanbrom and Kahn (759) reported a 35 year old man
with chronie granulocytic leehemia who had marked cutane-
ous mvohement These lesions did not show improvement
following treatment with tnethylene melamine or My leran®
but regressed markedly following Demecolem® therapy Al
though thus patient was w the termunal stage of the disease
when Demecolen was adminwstered, other ehinical symp-
toms, as well as the results of faboratory studies, showed a
benefiaial response to this treatment

Arseme  Arsemie, admumstered as Fowler's solutton by
mouth, 15 rarely used at the present time for the treatment of
chronie granulocytic leukermia

Nitrogen M, ds and Triethyle

Mel.
Y
have hmited value for the treatment of chrome

These drugs
granulocytre
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Ieukemia and are discussed under the treatment of chrome
Iymphocy tie leuhemna

Summary of Treatment of Chronic Granulocytic Leukemia
No therapeutic agent available at this time his proved to
lengthen the actual sunnval time of patients with chrome
granulocytic Jeuhemia  However, good chnical and hema
tologic remussions have been obtamed and the patient’s actne
and usecful lhfe definitely ncreased with these therapeutic
measures  Since many of these drugs may give nise to severe
hematopoietic depression, 1t 15 essential that frequent lema-
tologic studies be done and the dosage regulated accordmgly

Chronic Monocytic Leukemia

Monocy tic leuhemia usually occurs n adults and runs an
acute or subacute course None of the therapeutic agents
avalible today will regularly influence thus disease

Chrome monocytic leukemia of the Naegeh type responds
Iike chrome granulocytic leukema, although this response
may be somewhat more vanable Leukemic reticuloendothel
osts (Sclulling type) responds to therapy much as chrome
lymphocy tic leuherma
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POLYCYTHEMIA VERA

Introduction

Poncmxs\m AERA, or erythremia 15 due to an ncreased
production of red blood cells resaltmg m an ncrease of these
cells per unit of blood above the normal amount Thus, there
1s an increase 1n both the total blood volume and m the cell
volume
Dameshek (139c) described pol

of unknown ongm ch 1zed by an P
of all the bone marrow elements (panmyelopathy), with re
sultant mcrease 1n erythrocyte, leukocyte and platelet counts
{pancytosis) Almost all symptoms of this disease are due to
the great mcrese n blood volume and circulating red cell
mass In addition there 15 a tendency for the deselopment of
two opy r th and a b hagic ten
dency  Approumately one fourth of all patients with polycy
themia vera have sclerosis of the bone marmow and myelod
metaplasia of the spleen

h

2 vera as a disease
q

Etology

The causes of polycythemia were listed by Maller and Zion
21 as

1 Polycythemn vera

2 Secondary polycytherma
2 Ihgh alttude

b Poisoning by heavy metals or aniline dyes
© Pulmonary discase preventing adequite ow genation
361
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Ayerza’s disease
Cmphysema
d Cardine anomalies with a nght to left shunt
Tetrology of Fallot
Complex of Eisenmenger
Pulmonary artery stenosis with septal defect
e Puolmonary hemangioma
Determunation of the total red cell mass 1s of value m the
dingnosis of polyeythemia only when 1t aids greatly i differ-
entiating polycythemia vera from the symptomatic type, ac-
cording to Haden (2191) In symptomatic polycythemia, the
amount per g 15 not sigmficantly increased, even when there
1s a marked mncrease mn the red blood cells per cu mm Haden
believed that a diagnosis of this condition could not
be made on an increased number of red blood cells per cu
mm alone A definte increase m blood volume, always
present m this disease, must also be demonstrated Haden
(249b) chssified poly cytherma as follows
I Sywmprovaric Porscyrieaua Increase n red blood cells
without an ncrease n blood volume (erythrocytosis), or 1
creased blood volume without ncrease 1n red cell mass due
to primary over-production of erythrocy tes to compensate for
a  Low barometric pressure
b Imparred oxy genation of lungs due to
1 By-passing of lungs by heart disease
2 Decreased areating surface m lung disease
3 Decreased blood flow
¢ Impured capacity of blood to carry hemoglobin, as m
carbon monouide poisoning
II PoriCyTHEMIA VERA
Symptomatic, from interference with oxygenation by
1 Congenital heart disease
2 Ayerzas disease
3 Alteration of hemoglobm (as methemoglobinemia)
b Idiopathic, from unknown causes
Cutaneous alterations are among the most charactenstic
symptoms of this disease, according to Sturgis (662a), and the
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diagrosis 15 frequently suggested by a smgle glance at the
P:"g:m SThe selfxln colzr, a %m:dure of blue and red shades,
gives the appearance which 15 designated as “reddish blue
cyanosis” In polycythemua vera the blood circulation is slug-
gish as a result of the greatly expanded vascular bed, -
ereaced blood volume, mcreased blaod viscosity and increased
snumber of formed elements in the blood The engorged caprl-
Jaries and reduced rate of blood flow penmut an accumulation
of reduced hemoglobn which produces the reddish blue cy-
anosis of the shin  However, from 10 to 15 per cent of these
patients do not have cutaneous changes

Callender (92) suggested that polycythema vera may be

) to chronic leuks He described th d

as

1 Increse n red corpuscles of the blood Platelets are
mcreased and, especually i the later stages, there 15 an -
crease 1 granulocytes which might be considered as analo-
gous to the app of derabl bers of ‘blasts’

m granulocytic lenherma
2 The bone marrow shows erythropoetic hyperplasta  The

spleen 1s enlarged, usually with relatively httle evidence of
erythrogenesss  The enltrgement appears to be due to the in-
crease 1 blood corpuscles in the red pulp

3 Reticulum of the organs imvolved shows no change

4 Trradiation 55 apparently of Little benefit

The combmation of erythrera and leukemia which ge-
curred 1n several patients was believed by Parkes Weber and
Bode {502¢) to be one of the main arguments 1n favor of an
excessive erythroblastic activity of the bone marrow as the
cause of polycythemna vera Some 1nvestigators object to com-

panng erythremia with leukemta because only fully developed
normal enythrocytes are present 1n the peripheral blood 1w
crythrenna, while leuhocytes are tic of
teubemia Jiowever, others do not agree with this belef since
there are reports of rare cases of leukemia in which the m-
creased lewhocvies consisted most)

costnophulic polymorphonuclears

y of mature neutrophils or
Parles-W eber and Bode re-
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garded the neoplastic theory of the ongm of myelema, ery
thremia and the entire erythrolenkemic group of discases as
the most acceptable one This neoplastic process may have
the following forms- erythremia, erythroleuherm, erythrema
followed by granulocy tic leuhemra, granulocytic leukemna fol
lowed by erythrema, and granulocy tic leuhema

It was noted by Isaacs (308a) and Chrstian (113b) that
the reddish cyanotic appearance 1s apparently not always du
rectly associated with the increase n red blood cells Morms
(461) described a patient with an ery thremic ery thremma whose
red blood cell count was not mcreased Among 10 cases of
polycythema vera, Chnstian (113b) found that the deep
coloration of the skin did not always occur The shm ap
peared to be pale m some cases, indicating that the depth
of shin color 15 due, at least n part, to the location and stage
of distention of the capillaries Several myestigators hne
studied the capillaries, peripheral blood flow, cardiac output
and utilization 1n this disease with regard to the cyanosis It
appears that many of the symptoms and signs are due to 2
slowed capillary airculation of blood normally saturated with
ovygen

Lattle 1s known of the act ral factors which stimulate cell
growth Loss of blood, erther through hemorrhage or by e\
cessne destruction (hemolysis), appears to be a powerful
stimulatory factor to the bone murow since the immednte re-
action 15 an outpourng of early red blood cells (reticulo-
cytes), granulocytes and platelets, according to Dameshek
(139¢) However, another shmulatory factor which affects
only the red blood cells 1s anoverma or artenal unsaturation
Increased erythropotes:s results from high altitudes and from
ertam types of pulmonary or cardiac disease Although the
mcreased erythropoiesis which occurs with hemorrhage, he
molysis or anoxemia 1s readily understood, the exact mech-
amsms by which such stimulation tales place 1s not known
1f, for example, hemolvsis liberates a stmulating substance,
Dameshek wondered how the results of hemorrhage m wlich
blood 1s actually lost outside the airculation can be e\plﬂmed
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Although hittle 15 known regarding stunulatory factors, eve;
less 15 known of posstble inlubitory factors, which he beheve 1
are probably also present “Were 1t nat for such homeostatic’
factors, bone marrow ught concewvably develop out of all
proporbion to the needs of the body Certan mdlc?txons are
present mplicating the spleen as a bone marrow ‘regulator’
o libitor, but actual proof of such substances 1n splenie ex-
tracts 1s thus far lacking We must conclude that although the
bone marrow probably has normal stmulants and whibitors
which balance each other, resulting m extraordinarily stable
Blood counts, thewr nature ss obscuse”

In polycythemta vera according to Dameshek (139c), “all
stops 10 blood production m the bone marrow seem to have
been pulled ” There are great numbers of nucleated red blood
colls wnd granulocytes n all stages of maturation and
megikiryocytes actnely producing platelets 1 the bone mar-
10w Because of their Jarge number and their size, the mega-
lwyocytes often donunate the marrow picture  Dameshek
speculated on the cause of this enormous productvity of the
marrow  Hemorrhage and hemolys:s are not present, as men-
tioned by E B A\lller ct ol {449) There 1s no evidence of
anovemi1 cvanosis 1s lacking, and the artersal saturation 1s
narmal - Some investigators have stated that a local anoverma
affecting only the marrow might be present and have pomnted
ta arteriosclerotic lesions n the martow to support this view,
as meptioned by Rezmhoff ¢t af (557b) Howeser, Dameshek
beheved “Tius may well be 2 mustaken cause and efect rela-
tionship and the reverse might even be true, 1¢, the poly-
evtherme state may lead to eatly artenosclerosss” He beheved
" more 1important fictor to be that anoxemia leads only to an
werease 1n red blood cells and not to leukocytoss or throm-
bocvtosts as mentioned by Loman and Dameshel, (395) and
Hurtado et al (302) “Fundamentally, the disease may be
considered as a disorder of the bone marrow charactenzed by
an excesstye production of blood cells by the granulocytes and
megikaryoevtes To use Greek terms, there 1s panmy elopathy,
which 1 turn results 1 pancy tosis !
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Dameshek also stated that “For whatever reason the disease
15 present, the panmyclopathy results in an enormous ncrease
in blood cells All the elements are affected, with the result
that the red bloed cell count, the polymorphonuclear leuko
cytes and the platelets become increased Individual cases of
polyeythema differ greatly, not only from the standpomt of
how many blood cells are being produced but in the relation-
ship of the three different marrow elements to each other
For cxample, some cases show only a moderate elevation 1
erythrocy tes, with, howeyer, an extreme degree of thrombocy-
tosis, wlule 1 others the leuhocy te count may be at, or close to
leukemic levels, wath only shght merease m red blood cells
and platelets” The most mmportant end result of the extreme
degree of panmyelopathy in polycythemi1 vera 1s the devel-
opment of an enormous mass of red blood cells in the arcula-
tion, according to Dameshch The percentage volume of
packed red blood cells (hematoenit) m relation to the total
amount of blood becomes greatly increased and may reach
levels of GO, 70 or even 80 per cent However, this mncrease
mm red blood cell concentration 1s, m 1tself, not sufficient to
cope with the continued great production of red blood cells
As a result, the total volume of blood becomes expanded to
double or tnple the normal values Parallel with this -
creased volume, the hematoerit continues to nse, so tht
finally the total red cell mass, which 1s normally about 45 per
cent of 5,000 cc (2,250 cc ), may become mcreased 1n some
cases to 75 per cent of 15,000 cc (11,250 cc ) or an amount
of four or fis ¢ times the normal

Pathology

The listologic preture of the cutancous lesions which occur
in polycythemia vera were described by Weidman and
Klauder (715b) They found the outstanding feature to be
round ccll nfiltration 1n the corium Although these cells
appearcd to be somewhat more dense around the blood ves-
sels, they also oceurred i large numbers n other areas and
were abundantly and diffusely distributed 1n the collagenous
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mterspaces In the mfltrate they noted very _‘few }mly
ph )| and the “overwhelmng!! prep \ cel

may be Iy called a phage” With Graham's
benzidine staning the ovydase granules became so abundant
that the pucles was completely obscured The blood ves
sels umformly exhibited moderate swelling and hyperplasia
of their adventitial and lmung endothelial cells The walls of
some of the lorger vessels were edemitous and 2 gbrous
thrombus was present i some of the capilanes

Congestion of the buccal mucous membranes 15 common
n all cases according to Naegel (468), and the hstologic
changes 1n the mucons membranes show that all the smaller
vessels are duistended with blood and there 15 extravasation
of blood 1nto the tissues

Bane Marrou The sternal bone marrow of patients having
polycythemua vera was studied by Block and Bethard (55b)
On lustologic exammation they found that the martow was
densely cellular with 1 marked decrease 1n won or an absence
of wron grinules and there were clumps of stem cells The
differential count was fauly normal except for a “borderline
Tugh™ ery throbl P ge and p megakaryo
avtes This typical preture wAs observed in the bone marrow
sections in about 80 per cent of the patients with poly cythema
vera who were studied With bone marrow smears about
50 per cent of the patients showed an extremely cellular mar

7ow with numerous megakmvocytes and very large clumps of
phitelets

The signs and symptoms of polycythema vera were listed
1 order of frequency by Lawrence et af {373b)

Per Cent
1 Healsche 45
2 Dysprea or orthoppea 3
3 Duz ness or settige 28
4 Ocalar symptoms 27
5 Ep gustrie d scomfort 25
8 Def nute Distory or duagnosts of peptic uleer 19
T Precord R che't pain 16
8 Prmws . Y]
9 Thrombophlelitis of the sems of leg or arm 13
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Per Cent
10 Cercbral thrombosis 10
11 Gout 7
12 1 Coronary thrombosis 4
b Thromboses, other thin cerebril or coronry 4
4

¢ Neoplasms

The symptoms and signs of polycythemy are vared At
timcs routne exammations revel erythrocy tosts, although the
ptient 1s relatnvely asymptomatic, while others present ruddy
cyanoss, headache, exertional dyspnea, prunitus or dizziness
The dingnosis 1s sometimes made following focal symptoms in
the nervous system or vascular acadents such as throm
bophlebitss, visceril mfections, or hemorrhage madental to
munor surgery Some patients do not appear to be plethorc,
while other hwe the charactenstic ruddy cyanosis The ocu
hr fund: usually present mcreased venous filling, the vems
are often engorged and of a dark color, while hemorrhages
my be present, according to Strocbel and Law (661b) Papil
ledema, which rarely oceurs, will regress when the ery throcyte
hypery olemin 1s controlled

Stroebel and Law (661b) stated that splenomegaly occurs
m 64 per cent of pitients hwving the “simple” type of polycy
themia vera, 1n 84 per cent of the cases charactenized by m1
ture leukocytosts, and 1n 90 per cent of those having the
leukemoid type of the disease Although the nature of the
splenomegaly 1s not always clear, they stated that mn cases of
“simple” and miture leukocyte type as well as some of the
leukemond type splenomegnly will regress following reduction
of the blood volume by phlebotomy It was then presumed that
a congestive type of splenomegnly had been present How
ever, the splenomegaly will persist following phlebotomy mn
many of the leuhemoid cases particulurly when this organ 15
hard and markedly enlarged It 1s then presumed that the
splenomegﬂ} 15 due to myeloid metaplisia Hepqtomcgal)
1s difficult to evaluate, particularly m euly and simple m-
ture forms of the diseasc Among 240 cases, they found that
arrhosis occurred m one pitient who had the leukemord
type They also reported hyperunicemin mn 98 cases of the
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sunple type and mn 54 per cent of those having myelotd 1m
matunty There was chnical gout 1n 8 per cent of the simple
type 15 per cent of the mature leukocytic type and 1n 46 per
cent of the leukemaid type of polycythemia vera Duodenal
uleer was present i 15 per cent of the cases regardless of the
type while 1ts meidence m the general population 1s consid
ered to be about 10 per cent Vascular acaidents such as
thrombosis or hemorrhage occurred frequently m these pa

tients Stroebel ef al (66la) found this to eccur m 30 per
cent of the patients prior to defimtive therapy Among a
group of patients having uncontrolled polyeythemia vera as
well as those 1n whom the cause of death was known there
was some type of vasculr emsode as the cause of death m
56 per cent of the cases They believed that increased throm

bosis would be expected to occur because of the increased
blood viscosity n uncontrolled polycythema vera but the
cause of hemorrhage was less apparent Vanous theories re

garding this hemorrhage include dilated engorged small ves

sels reduced oxygen tension at the capiltary level and reduc-
tion of fibrinogen 1n the blood

The Labortory Findmgs

-

Elevated total red blood cell count (more than 6000
00 cells per cu mm )

Elevated hemoglobin

Tlevated total white blood cell count

Inerease m number of polymorphonuciears

Elesated blood platelet count

Elevated blood volume

Elevated hematoent

Dustended capillaries

Llevated basal metabolic rate

Nyperunicemia

Red and wlite blood cell hyperplasia and megaka

. ayhe ?’P(irpllam ofllhc stcn{:rx‘l {)pone aaroy gakanyo
ne peripheral blood cell count range 1n polye

was gnen by Dameshek (139¢) as 8¢ 10 polyeythemia vera

5o @R

—
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Hemoglobin 100 to 160 per cent {156t 250gm )
Red blood cells 6,500,000 to 12,500,000 per cu mm
Wiute blood cells 8000 to 50,000 per cu mm
Platelets 1,000,000 to 6,000,000 per cu mm
Reticulocytes 1t0 6 per cent
Polymorphonuclears 75 ta 90 per cent
\etamyelocytes 50 15 per cent
\yelocytes 0to 5 per cent
Nucleated red blood cells 0 to 2 per cent
Hematoent 55 to 80 per cent

\Men corpuscular volume

70t0 93 cu microns

Mean corpuscular diameter 7 0to 7 5 microns

The differentin] clmical and laboratory features of polycy
themia vera and secondry polycythenua were histed by
Dameshek (139¢) as

Fundamental
State

Etiology

Clinscal

Bone Marrow

Blood

Blood Volume
Red Cell Volume

Plasma Volume

Anovemic or
Tary Polycuth

Polycyth Vera
Hyperplastic panmyelo
pathy

Unknown

Plethorc appearwnce no
pulmonary abnormal-
1tres  splenomegaly and
hepitomegaly, no club-
bing of fingers

Teuk

Y

Anovemia

Anoxerma Altitude
Cardiac
Pulmonary

Cyanosis chromic pulmo-
nary or congemtal cardizc
abnormality (cor pulmo-
nale) except i altitude sick
ness no splenomegaly,
clubbimng of fingers

1
Excessive er P

E cryth
thrombocytopolesis
Prncytoss, erythrocyto
sis leuhocytosis  poly-
morphonuclears increas-
ed band forms increas
ed thrombocytosis
Very lugh

High

Normal or mereased

No pancytosis, erythrocyto
sis white blood cells low
or normal polymorphonu
clears band forms and
platelets normal

High

High

Low
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Cutaneous Symptems

The cutaneous symptoms of polycythemia vera may be
explamed on a arcylatory basis and classified as (56b).
I Those types related to yascular distention and increased

viscosity of the blood.

@ Puplish red color of the sk and mucous mem-
branes

b Hemon ; with resulting pigment
ton

Hemangioma, spider nevy
Serotal (furrowed) tongue
Acne urticata, urticaria, rosacea
Pruntus, dry skin, eczemn, and erythroderma
1I Those types related to arganic changes mn the blood
vessels
a ‘Thrombosis
b Ulcerated noddles of the legs
¢ Erythromelalgia
d Scleroderma-like lesions
111 Those relited to heat and cold  The symptoms become
mereased m severity m cold cimate
1. Symptoms Related to Vascular Distention and Increased
Viscosity of the Blood. It was shown by Brown and Giffin
{762) that the capillanes and venules of the skin have a stor-
age function when under stress Their capacity for storage
s provided by the d ar of all the avail-
able capillanies of the shin  The accommodation of the blood
vessels to the ncrease of blood volume in polycythema vera
apparently occurs first 1n the vascular 1ntemal organs, the
spleen, the liver, and m the lirge vems With pragression of
the disease and greater increase m Blood volume, the pen-
pherad veins, and eventually the venules and mp;ll;:nes of the
skin take part in the accommodition The distention of the

~naa
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capillanes and venules 1s frequently extreme, which explams
1 part the changes n the color of the sk and mucous mem
branes so charactenstic of the disease The capillanes can
often be recogmzed macroscopically 1n the nul fold as fine
red streaks

All patients show an mcrease n the total volume of the cir
culating blood The average for a senes of cases studied by
Brown and Giffin (76b) was 166 cc for ech hilogram of body
weight  Engorgement of the shin capillaries disappears when
the total volume of the blood 15 diminished to appm\umtel)
100 to 110 cc for ench hilogram of body weight

The shin color 15 predommantly red (an erythrosss) and
this redness 1s more marked on the faciil and acral areas The
color 1s deseribed as resembling that of a chrome alcoholic or
the color produced by blushing exposure to fire, or by siver
mtrate inhalation, according to Harrop and Wintrobe (260b)
Associited with the erythross, there are dilated superﬁcﬂl
blood vessels (telangiectases)

The charactenstic color rarely extends down further than
the nech There 1s also mmvolvement of the mucous mem
branes, the buccal mucosa, fauces, pharyne and tongue are
frequently of a deep bluish color The color m7y vary from
one patient to another and 1s not always the same m one p1-
tient Oslers classic remark that these patients may be “as
red as a rose n summer” and ndigo blue in winter,” fires this
characteristic m mind  Tlus typical appearance 1s somewhat
wnfluenced by heat or cold It 1s ntensified by cold and the
shade becomes more reddish with warmth This can usually
be demonstrated by placing the hands which hnve a blue color
m warm water and rubbimg them thus increasing the creu
lation and chinging the color to red

In a group of 10 cases, Christian (113b) noted that the deep
color was not always present Some patients appeared to be
ple, indicating that the depth of color m the shin 1s due, at
Jeast n part, to the location and state of distention of the
capillanes, according to Brown and Giffin (76c)

These patients do not htve ¢ynosis according to Lunds
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Figure 147 Polycythemia vera with erythema of the face and
macroglossia  {Quart Bull Northuestern Unio M School 29 8,
1955 )
gaud and Van Shke (406b) who found a normal oxygen
saturation of the arterl blood However, they do become
cyanosed very readily because of the increased hemoglobin

content which magmfies the infl on capillary ty
tion, mcreased width and number of shin capitanes, and re-
tardation of capillary flow due to increased viscosity and
capillary distention

Bleeting from the gums and epistavs are frequent and
such bemorrhages may be produced by coughing or sneez
g Lundsgaard (406a} beheved the abnormal color of the
skin and mucous membraues to be due to the accumulation
of reduced hemoglobin in the blood which, m turn, 15 due to
engorgement of the capillanies and the reduced rate of flow
through these small branches of the vascular tree

Cutncous hemorrhages are quite frequent i polycy them
vera according to Hurrop and Wintrobe (260b), and Purpura
may result from the shightest trauma  Zadeh (748b) descenbed
a patent who presented extensne hemorrhage which soon

spread to nsolve almost the entire skin, following the applica-
tion of a mustard plaster
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There 15 a marked tendency to bleed especially followng
operative procedures however stmple There may be severe
bleeding from the gums after dental extraction which necesst
tates piching and suturing A patrent described by Dameshek
and Henstell {139h) had severe bleeding with hematoma for
mation 1 the gluteal muscles following an intramuscular 1
jection

Glazebrook (228) described 2 patient who had hoilonychia
dunng bursts of actnty of the bone marrow  The demand
of the hyperplistic hemoporetic tissues for iron durng such
actine phases m1y be excessne and the serum iron was
found to be Jow Generlized rocntgenotherapy reduced the
penpheral blood count considerably nd resulted 1n a marked
merease 1n the serum won content No doubt this release of
1ron enabled the nul dystrophy to heal

Clubbed fingers are usually not present m true polyes the
mia but may be present n the familinl type and m erythro
cytosis secondary to lesions of the heart and lungs

The superfien] appearance of the cyeblls 1s often strhing
according to Harrop and Wantrobe (260b) They may appear
‘blood shot” or there may be only a few seattered dilated
venules The conjunctn ¢ of the Iids are often intensely red
suggesting inflimmation

Genernlized purpuric eruptions widespread petechinl hem
orrhages and telangiectises on the fice which stmulite the
appearance 1n crrrhosis of the Iner have been repcrtcd Ev
tensive subcutineous hemorrhages and purpura may follow
the apphcation of poultices and heat

Pigmentation of the skin 1s considered to be the result of
persistent hyperemia of the shin 1 some cases In cases ©
long duration browmish pigmentation results from small cu
taneous hemorrhages (hemosiderosis) Mainy of these cises
simulite Majocehis diseise (purpury annulns telangtec-
todes)

Bluefarb et al (56f) presented a 60 year old womin whe
had hemosiderosts stasis dermatiis and poly cythema vera
She had dyspnea palpitation orthopnea nd edema of the fect



Frgure 148 d of the legs, d with polyey-
themta vera (Quart Bull Northuestern Unw M School, 29 8,
1935 )

Iigure 149 Chranosis and macroglossta associated with polycy the-
mua vera  (Quart Bull Northwestern Umo M School, 29 8,
1953)
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There 1s a marked tendency to bleed especially following
operative procedures however simple  There may be severe
bleeding from the gums after dental extraction which necessi
tates paching and sutuning A patient desenibed by Dameshek
and Henstell (139h) hnd sesere bleeding with hematoma for
mation mn the gluteal muscles following an intrimuscular m
Jecuon

Glazebrook (228) described 1 patient who had hotlonychia
during  bursts of actnty of the bone marrow  The demand
of the hyperplastic hemopoietic tissues for won dunng such
active phases m1y be excessne and the serum won was
found to be low Generalized roentgenotherapy reduced the
penpheral blood count considerably and resulted m a marked
increase 1 the serum 1ron content No doubt this release of
twon entbled the nul dy strophy to el

Clubbed fingers are usuilly not present in true polycythe
min but my be present m the familinl type nd erythro-
cytosts secondary to lesions of the heart and lungs

The superficiil appearance of the eyeballs 1s often strihing
according to Harrop and Wintrobe (260b) They may appear
‘blood shot or there may be only 1 few scattered dilated
venules The conjunctinae of the hids are often mtensely red
suggesting inflimmation

Generihized purpuric eruptions widespread petechial hem
orrhages 1nd telangiectises on the fice wiich simulate the
appearnce m cirrhosis of the Iner hue been reported Ex
tensine subcutwineous hemorrhiges and purpura my follow
the apphication of poultices and heat

Pigmentation of the shin 1s considered to be the result of
persistent hy peremit of the shin 1 some cases In cases of
long duration browmish pigmentition results from small cu
taneous hemorrhages (hemosiderosis) Mgy of these cises
simulate Majocchis disease (purpuri annulins telngtec
todes)

Bluefarb et al (56f) presented 2 60 yeir old woman who
had hemosiderosis stasis dermatiis and poly ¢y themin ver2
She had dyspnea palpitation orthopnen nd edema of the feet
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and legs for the previous 10 years and hypertension for five
years, whnte an ulcer had been present on the nght leg for one
year Generalized pruntus and maculopapular cutaneous le-
stons had appeared three wecks before exammation There
was a stasis dermatitis, a 15 by 3 em ulcer on the night leg
and excopated, papuloy estcular Jesions on the legs, thighs and
Iower trunk Her pulse rate was 108 per mmute, blood pres-
sure 1807115 and the heart was enlarged to the left A small
“mass” could be palpated in the upper left quadrant of the ab-
domen Biochemical studies revealed 48 mg /100 cc non pro-
tem mtrogen The hemogram disclosed 150 per cent hemo-
globun, 9020,000 red blood cells and 8,650 wlute blood cells
per cu mm Followmg phlebotomy (two pits 9462 cc ) the
hemogram showed 148 per cent hemoglobn 8,860,000 red
blood cells and 8 000 white blood cells per cu mm

Hemangomata and vascular nevi, especially sprder nevi,
are fauly frequent lesions m polycythemra vera Two of
Ssutejevs (648) patients had disserminated pigmented arens
of erythroderma, 1 addition to the charactenstic redness of
the face In other cases he described the skm of the face as
“cherry red,” the capillanes were enlarged and “dhssemmated
dark red angioma like lesions resembling drops of dried cherry
Jutce on a white sheet and brownish red pigmented macules”
were present i thus area

The tongue 15 usually Turge, thickly coated, beefy red mn
color and furrowed {scrotal tongue) Hypertrophy of the
papillte results in @ granular appearance

H W Smuth (641) described the tongue as “larger than
normal beefy red mn color with fusrows and fissurng which
may be obstous on the surface ™ The vascular engorgement 15
venn marked and some patients have had several hemorrhages
after dental extraction or they are able to such blood from the
(nngue

:l"llc color of the fucous membranes 1s usually described as
a “deep raspherny red” or “Iike that of
tioned b Nacgcls (463) Gaisbock (
difference of the color of the mu

mflammation,” as men
207) believed the marked
cous membranes depended






Tigure 151 Rosacea assocrated with polycytherma vera (Quart
Bull Northwestern Umv M School 29 8 1955)
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upon whether the underlying structures were hard or soft.
Schreyer (610) described the lustologic changes m the mucous
membranes of the upper respiratory tract m two cases All of
the smniler vessels were distended with blood, which had also
extruded into the tissues Epistaus and bleeding from the
gums are common 1n poly cy themia vera

MecCarthy (411a) reported a 55 year old man who had
generalized, small, red, papular lesions, which were somewhat
prunti, and large wheals There was a scaling pustular der-
matitis on the nght forearm Weidman and hlawder (715b)
described the occurrence of wheals at the site of scratching

Figure 150 Eczemtous dermatitis of the hands assoented with
polycythemin verr  (Quart Bull Northwestern Uniw M School,
29 8, 1955 )

Kaposi (328b) used the term “icne urticata” to designate 2
chronic, severely prurttic cutaneous diseise wath leswons first
appearng on the fice and Inter on the extremities particularly
on the extensor surfaces The cutaneous eruption 1s cOmMpOSE
of pale red, elevated wheal Itke papules ranging from the
size of a ‘pea to that of a small comn” which have 2 vesicle,
contumng a turbid matenl, on the summt As a result of
seratching, the vesicle or pustule soon disappears The sur
face of the papule becomes excortated ind crusted The k:i
stons undergo iy olution with formation of 4 delicate scar an



Figure 151 Rosacea associated with polseythemua vera  {Quart
Bull Northuestern Unmv M School, 29 8, 1955 )
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pigmentation The eruphion appears mn crops accompansed by
severe pruntis burming and pam  The course of the disease
1s chrome lasting for months or years haposis patients did
not hase polycythema {era

Werther (722b) m 1922 was the first to deserbe such a
case m assocation with polycythemra vera The patient was
3 24 year old man whose puripheral red blood cell count was
8000000 per cu mm He had papules with a central vesicle
or pustale on the face and nech as well as severe prunitus

The second case of this type was deseribed by Pick and
Kaznelson (523) ‘This 48 year old man had small cutaneous
nodules on the face for seven years The lesions later ap
peared on the scalp breast back and finally on the extrem:
ties Thev were most pronounced on the face where they first
appeared as rose red urticanial papules but Jater became
browmsh red A vesicle or pustule appered in the center fol
lowed by a crust The lesions regressed leaving either pig
mentation or a shight scar  There was oceasional prurtus and
pronounced yasomotor nstability  The only effective treat
ment was roentgenotl erapy to the bone marrow This re-
duced the red blood cells from 8 000 000 to 3000 000 per cu
mm nd the cutwneous lesions disippeared They suggested
the nime “acne urticta polycy themia ™

A 63 vear old man described by Richter (3391) was a
questionable example of thts condition  His face was reddish
blue m color with numerous telangiectises while inflamma
tory infiltritions the size of “lentils” were present around the
nose
So\(gsl;&c)lunshls (444) patient 2 52 year old muwn had

penpheral red Uood cells per cu mm and 116 per

cent hemoglobin s face was blush red n color and there
were many bluish red “lentil to pea s1zed” papules on the
sealp face neck, and brewst Some of the lesions had 4 pu
tule m the ecnter othiers were necrotic or scaly The; L
mam wsaluted vesicles on the lohes of the cass On lhw s
scrotum and thighs there were numeraus blysh, Ted c:f)e:'\l:
and pustules the papules were moderately lnﬁltmtl‘g P'\Th:
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n

y caused a red of the red blood cell
count and nmp;ovement of the cutaneous Jesions This case
15 the only one recorded mn which the test for oxydase granules
1 the infiltrating cells was dOl'le to determine \:helther these

Vor

to the region of the blood vessels m the subpapillary pletus,
1n the subcutss, and around the appendages In the first lo-
cation, the vessels were extremely dilated and were described
as “varicose” in some areas Arteries deep 1n the cutis showed
endarteritis Bibrosa with obstruction 1n some places Some
were thrombosed and when this occurred, the cell and its en-
virons were the seat of round cell mfiltration and a shight in-
crease of polymorphonuclears, although they were not as num-
crous as the monocytes The deep vemns were markedly

ged and the ding stroma appexred lated
The vascular endothelwm was swallen i same areas, where 1t
hulged nto the lumen  The penvascular round cell smfiliTate
was usually only a delicate mantle, but occasionally there were

nodulir cxaggerations The cells consisted of hyperplastic ad-
ventitial cells, a few polymorph lears, mostly tul

3
but occaston iy cosinophilic There were oxydase-laden cells,

of medum size with a stnkingly small, round, dark nucleus,
which was wsually eccentric The cytoplasm was scanty and
appeared to be of the same size as the plasmacytes The
ondse test, with naphthol blue as the reagent, was used,
and the overwhelming majority of the infiltrating cells stained
sohdly blue He regarded the cells as descendants of the
granulocs tic series

Andrews (10b) veported a 43 year 0ld man whose peri-
pheral red blood cell count vaned from 7,000,000 to 13,000,000
per eu mm s face and sealp were deep red 1 color and
difusely stwdded wath papulopustules The shoulders and a
trangular area on the chest presented intense erythema, with
multiple papules and pustules The papulopustules had been
present for six years, first appeaning on the face and slowly
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lesions were pruntic  Histologic exammation showed mon
specific inflammation ”

Bohnstedt (61) described twa cases The first patient, a 4
year old man, had a red blood cell count of 8,000,000 per cu
mm and 135 per cent hemoglobin A diagnosis of polycythe-
mia vera had been made five years before the cutaneous le
sions appeared There were “pea sized” papules of mtense
“raspberry red” color, pustules, pigmented areas, and delicate
scars which involved the face, nech, trunk and buttoch The
mucous membranes were of a deep red color and the entire
skin appeared reddish The symptoms were moderate pruritus
and pronounced dermographism Histologic examination of
the papules showed “nonspecific inflammation” The second
patient, a 56 year old man, had 12,000,000 red blood cells per
cu mm and 150 per cent hemoglobin His face hnd been of
a “red color” for many years Si months previously, 1solated,
“lenti] and pea sized” nodules, which were ntensely red and
mfiltrated, appeared on the face, back, breast, abdomen and
scrotum  The lesions on the face were of a “raspberry” color
There were also pustules which regressed, leaving pigmenta-
tion and delicate scars The mucous membranes were red m
color and the skin n general, particularly that of the face, was
bluish red 1n color There was moderate pruntus and pro
nounced dermographism Rubbing of the ivolved areas pro
duced an urticarial rection with swelling of the pipules His
tologic examnation showed nonspecific wflammation Bohn
stedt noted the resemblance of the lesions on the face to those
present In rosacea, although these lesions were of a more 1n
tense “raspberry color Moreover, they were not confined to
the face and were accompanied by vasomotor mstability

Gans (210b) described a 42 year old man whose pertpheral
red blood cell count was 9 500 000 per cu mm and the hemo
globm 124 per cent There was a *palm sized,” shghtly raised,
discrete and confluent lesion on the chest which was moder
ately inflamed and punful on pressure Delicate vascular
branches were apparent on the surfice Sumlar cutaneots
tumors and nodules were wregularly scattered over the trunk
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A patient described by Bluefarb (56b) was a 55 year old
mw who had precordial pain radiating to the arms, particu-
larly the left, and pam 1 the left leg 1ie also complamed
of vertigo, palpitation, a frontal headache which occurred
duly, occasional edema of the ankles and 2 loss of 22 pounds
m weight On exammnabion he appeared to be plethonc.
There were cardite enlargement, precordinl friction rub, some
dullness, and diminished breath sounds and rales m the night
lung The blood pressure was 116/84 The edge of the lner
was tender and could be palpated six ems below the costal
margin m the midclavicular lme  On palpation the spleen
was firm, rounded and extended four cms below the costal
margin He had an acnerform eruption with scratched papu-
Ir lesions, about 2 em 10 drameter, most marked on the back
and nght side of the trunk and diffusely scattered over the
chest There were several sprder nevi on the back  The papu-
Iar lesions had been present for two years and at the tme of
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spreading over the scalp, chest and back Histologic evam-
mation of a papulopustule from the chest showed only a non
specific inflammatory reaction about the hur follicles and
numcrous polymorphonuclears

Rostenberg (581) reported a 52 yeir old man who had nu-
merous dark red cutaneous lestons, of ‘lentil to lnrge pea size,”
on the trunk and extremities Some lesions showed defimte
wheals, wlule others were topped by an adherent crust or by
small pustules Some lestons on the extremties had under-
gone msolution, leaving superfieal scars and pigmentation
Many lesions on the trunk had been scratched and simulated
neurotic exconations

Costello (127a) described a 40 year old mn with an erup
tion consisting of fine, discrete, prumntic papules on the face,
sides of the neck, upper part of the back and anterior aspects
of the shoulders and chest Wemnmann (716) also described
a patient who had acne urtieata poly cy themia

Weidman and Klauder (715b) reported a patient who had
acne urticata associated with polycythemir vera They Te-
view ed the Iiterature regarding thus association and concluded
that acne urhicata may occur as a cutaneous mamfestaton of
polycythemia vera and, smee 1t 15 analogous to a leukemd, 1t
rmght be described as a “polycythermd ” In describing the
Iustologic prcture of polycythemra vera, they stated that the
outstanding feature 15 the round cell filtration present 1n the
corum  Although these cells are somewhat more dense
around the blood vessels, they are numerous mn other areas
as well, and abundantly and diffusely distributed the col-
lagenous mterspaces Polvmorphonuclears were practically ab
sent n the infiltrate The overwhelmingly preponderant cell
may be tentatively called a microphage ' they stated B
Graham’s benzidme method oxvvdase granules were brought
out 1n such abundance as to completely obscure the nucleus
The blood vessels umformly exhibited moderate swelling and
hyperplasia of therr adventitral and hning endothelial cells
The walls of some of the larger vessels were edematous and a
fbrous thrombus was observed in some of the capillanes
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established  Prumtus may oceur at amy hme during the day
sometimes after eating or when the patient perspires but 1t
1s most frequent at night after retiring The pruritus 5 rarcly
spontaneous and 15 usually provoked by heat pacticularly
bath water but 1t accasionally follows the use of cold water
The pruntus may be localized or generalized depending
upon the extent of bathing and wsually wnvolves the forearms
thighs chest and back p latly between the scapul

The sensation s described as “burning ™ “tnghmg o1 “prick
Iing” although only redness of the sk 15 evident on examina
tion The pruntus usualls disappears spontancously 1 about
15 mnutes but scratchmg may prolong and aggravate the
condstton  The pruntus recurs as the result of the same stun
uh and the seventy of the attacks vanes with the seventy of
polvcr therma vera present according to Brumpt  The pruntus
occurs more frequently ;m warm weather and the “fear of
ttching”™ m1y cwise secondary symptoms such as thermophobia
and claustrophobta  He stated that the pruntus which 1s fre-
Quently ntolerable may be relieved by cold the application
of ether or eau de Cologne or by modesate physical evercise
The \asom;’lmt| changes which dommate the puthogeness

v W L uslendea when vasodilatation 1s
caused by heat and the pruritus ensues Torrey (637) de-
seibed 1 44 vear 6ld woman who had a “patch” of erythro
dama on the antenor aspect of the nght leg and a smaller
one on the deft leg From these areas maev telangiectases
extended into the more normal shin which had a mottled buff

colored appeatance  She complamed of pruntus and “burn
ing sensations™ in tl ese regrons

The patient desersbed by Each
unnersal pruntic ey throd, g
showed manby acanthosis edema of the papillae dilatton of

the Ivmph spaces and diffuse mBltration most
marked 1n th
papilary Laver and around the blood vessels Following l'rl:enlc

laut (161) p 12
1hstol
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onset a diagnosis of polycythema vera had been made One
of the cutaneous papules was mjected with benadme and
elicited a “shght” positive reaction An acneiform papule
was exased and immediately staned for ovydase The reac-
tion was positne  Hemograms disclosed 18 gm hemoglobm,
7,000,000 to 8,190,000 red blood cells and 10,350 v hite blood
cells per cu mm  The blood volume (Lvans blue) showed

plisma volume 2,994 cc and blood volume 7,879 cc (equals
1157 ec per kg body werght) The hematoent was 62 per
cent, v enous pressure 206 em of water, and mean corpuscalir
volume 62 cu mrcrons  Biochemical examinations of the blood
revealed 211 mg /100 cc urea mtrogen, 38 to 4 4 gm /100 cc
albumm, and 349 to 398 gm /100 cc globuln The ictertc
dex was 10 units and the bromosulf il test show ed 80 per
cent retentton  Therapy consisted of svenesection and deep
rocntgenotherapy to the spleen The radiation was admums
tered 1 doses of 50 r each, three times a week, for a total of
10 treatments  The following factors were employed 220k,
20 ma, time two and one-fourth mmutes, FSD 50 em

total for 10 treatments 500 r

Eczema and dryness of the skin may be present i polycy

thema vera and pruritus oceurs frequently Dameshek (139f)
stated that the possibility of polycytherna ver: should be
considered mn persons who hwve intense pruntus following
bathing He believed that pruntus was present in about one-
third of the patients with polycythemma vera and this symp
tom may be sufficiently severe so that ‘ordinry” bathing s
contramndicated  Although the cause of this symptom 15 not
Lnown, 1t appeurs to be specific for polycythem vera and
m1y be differentiated from the generalized constant pruntus
assocrated with lymphosarcoma or Hodghins disease Brumpt
(77) reported pruritus to be present 1n 22 of 30 patients has

ing polyeythema vera  Only purplish discoloration of the skin
and splenomegaly were more frequent symptoms  He be-
leved that pruntus may sometimes be the mmtial symptom
of palycythemm vera and may occur before the diagnosts 1s
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established  Prumtus may occur at any tme during the day,
sometimes after eating or when the patient perspires but 1t
15 most frequent at mght after retiring The pruntus 15 1arely
spontaneous and 15 usually prov oked by heat particularly
bath water but 1t occastonally follows the use of cold w ::ter
The pruntes may be localzed or generahzed dep g
upon the extent of bathing and usually involves the forearms,
thighs chest and back particulurly between the scapulae
The sensation 1s described as “burming ™ tingling " or “prick
tmg " although only redness of the skin 1s evident on examina
tion The pruntus usually disappears spontaneously 1 about
15 munutes but scratching may prolong and aggravate the
condition 'The pruritus recurs as the result of the same stim
uli and the sevetty of the attacks varies with the seventty of
pobvcvthernia vera present according to Brumpt The prurntus
occurs more frequently m warm weather and the “fear of
itching” may cause secondiry symptoms such as thermophobia
and clwstrophobia  He stated that the pruntus which 1s fre
quently mtolerable mv be reheved by cold the application
of ether or eau dc Cologne or by moderate physical exeraise
The vasomotor changes which dominate the pathogenesis
T e

arnronntals T

o v uuntenued when vasodilatation 1s
caused by heat and the pruntus ensues Tarrey (687) de
senbed 2 44 year old woman who had a “patch” of erythro
derma on the antenior aspect of the nght leg and a smaller
one on the It leg From these areas many telangrectases
extended wito the more normal shin which had a mottled buff
colored appearance  She complained of pruritus and “burn
ng; sensations™ 1n these regions
The patient described by Eichenlaub (161} presented a
unnersl prunitic  erythroderma
showed mawly acanthosss edema of
the lvmph spaces and diffuse m§ltrat
pipillans Iy er and around the blood

Histologic  examnation
the papiae dilation of
1on most marked i the
vessels Followng yoent
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genotherapy and the admmstration of phenylhydrazine, the
eruption disappeared but recurred 1n three months’ tme The
red blood cell count remamed stationary

Schamberg (601) reported a 57 year old man who had a
generalized, scaly, eczematoid eruption and marked pigmen
tation of the shin  Werther (722b) described a patient with
pruriginous eczema

Sezary et al (626b) reported a 67 year old man who pre-
sented a diffuse red, dry, desquamating dermatitis, but no
lestons of acne urticata  The skin of the legs was sclerotic and
atrophic  Histologic exammtion of the shin from the leg
showed thickemng of the epidermus and a sclerotic cutis
There were large vascalar cuvities filled with red blood cells
which resembled hemangiomt The cells of the sessels were
thichened There were two types of infiltrate one wis com
posed of hustiocytes with occasional Iymphocytes, the other of
red blood cells A specimen from the chest showed enlarge
ment and engorgement of the superfical capallanes, surround
ed by an mfltration of histiocytes In the upper part of the
cutis elastic fibers were absent, and there was a bnd of
connective tissue sumlar to that seen mn certan forms of
sclerodermic atrophy

The patient described by Torrey (687) had a umversal
scaly, dark purphsh red colored, pruntic erythroderm1 as
well as edema of the hands feet and ankles which was pr1
marily due to stasis and edema

II. Symptoms Related to Orgamc Changes wn the Blood
Vessels, The greater the hematocnt level, the slower the ve
locity of blood flow and, simultaneously the more viscous the
blood, according to Dameshek (139c) Slow flow of blood
may also result mn disturbances of the extremties, particu-
larly the feet The combmed effects of sluggsh blood flow,
increased viscosity and the very high platelet level are un
doubtedly responsible for the thrombotic manifestations which
oceur so frequently m poly cythemia vera

Peripheral vascular lesions are the most common Dameshek
(139¢) found, but coronary thrombosss, cerebral thrombosis,
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mesenteric thrombosis, hepatic vemn thrombosis (Chian syn-
drome), and even portal vemn thrombosis may occur  The
penpheral vascular lestons may simulate thrombeangutis
obliterans, according to Rezntkoff et al (55Tb)

Antenosclerosis appears to be more common 19 Persons with
poly cy themua than 1n others of comparable age groups (139c)
Tius may be due, m pat, to the mcreased blood mass and
the sluggish flow of blood The basal metaboltc rate may be
distinetly incteised mn these cases, but the hypermetabolism
1s not of the thyrogenous sanety and 15 perhips due to the
great overproduction of blood cells, as in the hypermetabolism
of chronie lymphoeytic leukerna

Costello (127a) described a patient who bad loss of di-
Tectional power in the fingers of the left hand Hallam (254)
reported a 57 year old woman who presented ulcerated nod

3 R .

margin, and the blood viscosity was 25 times the normal The
red blood cells numbered 8,420,000 per cu mm  Rau et al
(548} reported a 37 year old woman who had polycythemra,
splenomegnly and ulcers of the legs

The erythema, edema and pamn usually mvolve the distal
portions of the feet or, less frequently, the hands or thorax,
and ase aggravated by palpation warm temperature, depend-
ent posttion, or exercise, and are relicved by resting, cooling
or clesation of the Iimb These symptoms may appear while
the patient 15 at rest and disturb the sleep and they may be
persistent or quite temporary The telief of pam by therapeunie
measures which eause a reduction in the number of pentpheral
red blood eells, parhicularly if a considerable degree of anemia
1s produced, 15 often stnking In one patient reported by
Damesheh and Henstell {139 case3), o diagnosis of ery-
thromelalgua was considered for a penod of “years” Since the
sensation of warmth, pam and “tingling” of the legs 15 com-
mon 19 both polscythernia and ery thromelalgra, the possibality
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of polycythemia should be suspected when the diagnosis of
erythromelalgia 15 considered

A patient reported by N. P. Anderson (9) was a 57 year
old man who presented a classic picture of erythromelalga
associated with polycythemia vera He had noted that his
feet became “tred” after walking and standing and finally
they became so sensitive to heat and so pamful that he was
unable to walk more than a “few blocks ” There was a viola
ceous redness of both plantar aspects i the region of the ball
and heel

There was a pamful violet colored discoloration of the last
phalanges of two fingers m the patient reported by Grjasev
(244) This discoloration faded after roentgenotherapy, which
also caused a reduction 1n the number of red blood cells

The association of erythromelalgia and polycythemn was
discussed by Parkes-Weber (502d) Scleroderma like lesions
which resulted from organic changes 1n the blood vessels were
noted by Ullman (692) and Sezary et al (626b)

The plethora and stasis of blood n all the peripheral vessels
may account for the numerous piresthesias so typical of the
disease, according to Harrop (260a) Thrombosts and phle-
bitis are very frequent and afford a possible explination for
the rather frequent association of erythromelalgia, as men-
tioned by Wemtraud (717), Zadek (748a), Parhes Weber
(502d), Pretss (538), Hollaender (291), Turk (690), Rosen-
gart (576), and numerous others At times, gangrene of the
foot or hand has been observed, and typical Raynaud’s disease
has been described, as reported bv Halir (252) The erythro-
melalgia 15 usually charactenzed by aggravation m the de-
pendent position, when the skin color also deepens to a dark
reddish cyanoss, often with edema, and with relief on ele
vation of the extremity Cold usually affords some relief and
heat ncreases the pain  Often the erythromelalga 1s present
when 1o abnormality 1s apparent on palpation of the blood
vessels or on roentgenograms of the affected extreruty Fre-
quently, however, a considerable degree of arteriosclerosis 15

also present
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Swartley et al (663) reported thrombosis and gangrene of
the nght arm, accompamed by massne swelling which ex
tended to the wall of the chest, 1o a patient with poly cytherma
era They cited seven other such cases from the literature
10 which thrombosis without d

HI Symptoms Related to Heat and Cold. Brown and Gif
fin (76b) stated that the response of the capillanes of the skin
to the mcreased volume of blood 1s twofold Distention and
enlasgement of part or all of the capillary laop, and the open-
ing of all available capillwes In polycythenma vera, ad-
ditional vascular space 1s utilized with a loss or impairment of
the physiological heat mechanism of the skin  One of the
important functions of the sk 1s heat regulation Cold pro
duces a closure of many of the vessels of the skin with a de
crease m the radiation of heat When heat conversion 15
unnecessary, and when heat dissipation 15 advisable, a large

number of resting capill are In polycy
this mechamsm of heat regulation 15 1mparred, since all aval
ﬂb‘e 1), are Ny fi

p g Many of the
symptoms of polycytherma such as ntoler:

ance to heat and
cold, a “burming” sensation of the skin, and the feeling of
suffocation, are made clear by this conception of the mpair-
ment of the mechimsm of heat regulation, they concluded

The delayed sluggish penipheral cireulatton no doubt ae-
counts for the sensitsty to cold, of which these patients often
complam, and probably for the lowered body temperature
frequently described  These patients nearly always feel hetter
m a mid or warm climate, according to Harrop and Wintrobe
(260b)

Prunitus 1s a frequent symptom, especually after bathing,
These patients are mtolerant to sudden changes 1n tempera-
wre and pruntus hiemahs oecurs much more frequently 1n
patients having polycythemia vera

Summary

The cutaneous lesions of polycyth
ycythemia vera may be ex-
phuned on a arculators basis such as (56b) (1) %’hosee :e-
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lated to vascular distention and increased viscosity of blood
(purplish red color of the shin and mucous membranes hem
orrhages, ecchymoses with resulting mgmentation, hemwngs
oma, spider nevi, scrotal tongue, acne urticat y, urticana, pru
nitus, dry shin, cczema and erythroderma, (2) those relited
to orgwuc changes i the blood vessels (thromboss, ulcer
ated nodules of the legs, erythromelalgra, scleroderma like
lesions), and (3) those related to heat and cold which be
come worse 1n a cold chimate

IV. Relationship Between Polycythemia Vera and Leu
kemia. The reltionship between polycythemin vera and leu
Kemia has frequently been described It 15 known that the
mcreased production of peripheral white blood cells 1 poly
cythemia vera may result m a mabgnint course, clnefly m
the form of acute or chronc granulocy tic levhermt  Because
leukemra 15 reported to occur n from 2 to 20 per cent of all
cases of polycythemia vera, a discussion of this disease 15 1
cluded m this volume

However, some myestigitors, who do not agiee with ths
opmion, believe that nradiation and the admimstrition of
P32, culy m the course of polycythemra vera, mav result m
a leuhemic process

Multiple myeloma assoctited with polycytherma ver1 was
reviewed by Lawrence wnd Rosenthal (373e) They found
three reports mn the literature (Pribram 539 Perl: and Buller
517, and Arnholdt 15) and described four 1dditional cases

The polycythemic state frequently appers to become static
for one year five years or longer, following a yamble penod
of mtense bone murow 1ctivity when the peripheral blood
count usually reiches 1 lugh level 1ccording to Dameshek
(13%¢) Anremn wlich devcops imperceptibly grad
unlly becomes more sesere Fibrosis of the bone marrow
gnduqlly mereases the white blood cells the megikaisocytes
and the platelets, may remun at lugh levels or even merease
0 number, and early leuhoeytes nd nucleated red blood
cells are present Splenomegaly simult weously becomes more
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marked  Dameshek believed the “agnogeme” myclod meta
plana and the postpoly cythemie state of myelod metaplasia
to be wentieal As the polycytiemia progresses the white
blood cells and finally the blood platelets decrease w num
ber and hepatospl gal causing & fort
sameties marked pamn and protuberance of the abdomen
Durning this penod treatment 1s merely symptomatie

Gaus {210h) described a patient who had ery thretma anal
ogous to the cutaneous leukemic nodules These yose red
colored firm regular sound or oval lesions wvalved the
wurk partienfarly the lower part of the back and the abdo
men They were markedly punful op palpation  Histologie
examinition of a cutaneous lesion disclosed a mass of pe
cular” munute vasenlar dilatations packed wath small round
darkly staned nucler which contuned very hittle protoplasm
These cclis were oxydase positne  Many of the small cutane
ous vessels were completely thromhosed with marked over
growth of the mtima

Trognosis

Tew diseases mamfest the saned and bizarre course which
aceurs m polyerthemnn vera This disease 1 charactenized
munfs by ats compheatons  according to Tierney et al
(6512 b) and the prognosis 1s dependent upon the type and
sevents of these compheatons Earfy m the course of poly
evthemta the greatest danger appears to be from thramboses
or embol which may oceus w the penpheral crecba) cor
otun pufmoniny or intragbdominal vessels  Because of their
decruised resistanee these panents are also prone to inter
current infections

Heneser of these complicitions have not accurred 1nd the
Dropar fretment 15 mstituted the. prognosis for polscythema
ver g5 good - Among pitients who secen e no trogtment the
cotttse s wsually slowly progressne Howeyer spontanegus
remissions sometimes of long duration may occur

¥t was ¥ e aprnns of Dimeshek (139%) that»f the patient
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lated to vascular distention and mcreased viscosity of blood
(purphish red color of the shin and mucous membranes, hem-
orrhages, ecchymoses with resulting pigmentation, hemangt
oma, spider nevi, scrotal tongue, acne urticata, urticaa, pru-
nitus, dry skin, eczema and erythroderma, (2) those related
to organic changes i the blood vessels (thrombosis, ulcer-
ated nodules of the legs, erythromelalgra, scleroderma like
lestons), and (3) those related to heat and cold which be
come worse 1 a cold climate

IV, Reclationship Between Polycythemia Vera and Leu
Aemia. The relationship between polscy themia vera and lew
Rema has frequently been described It 1s hnown that the
increased production of perrpheral white blood cells i poly
cythemia vera may result 1n a mabgnint course, chiefly m
the form of acute or chromic granulocytic leukemia  Because
leukemta 1s reported to occur in from £ to 20 per cent of all
cases of polycythema vera, a discussion of this disease 15 1n
cluded 1n this volume

However, some imestigators, who do not agree with this
opimon, beleve that uradiation and the admmstration of
P32, early n the course of polycythemra vera, may result m
a leuhemrc process

Multiple myeloma associated with polycythema vera was
reviewed by Lawrence and Rosenthal (373e) They found
three reports m the hterature (Pribrim 539, Perlt and Biller
517, and Arnholdt 15) and described four additional cases

The polycythemie state frequently appears to become static
for one year, five years or longer, following a varnible pertod
of mntense bone marrow actvity when the peripheral blood
count usually reaches a high level 1ccording to Damesheh
(139%¢) Anemua, which ‘develops imperceptibly grad
pally becomes more severe  Fibrosis of the bone marrow
gradually increases, the white Dblood cells the megakaryacy tes,
and the platelets, myy remun at Ingh levels or even increase
1n number, and early leuhocytes and nucleated red blood
cells are present Splenomegaly simultaneously becomes more
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Treatment

It 15 generally agreed that the patient having pol\fyﬂ\emr:
vera should be dered to be fund lly “normal
Since these patients may have a long life span_ therapy should
be as physiologic as possible, according to Dameshek (139¢)
Treatment may be diected toward dwmnution of the exces
sne overproduction of the hone manrow {roentgenotherapy,

h py) or by r g the ve blood from the
arculation (phlebotomy )

Because patients with polycythemia vera frequently have
vascular changes they are often “high strung nervous and i
ntwble” according to Rezmhoff (557a), and treatment should
he dirccted toward the emotional complications as well as to
the penpheral blood These patients are prone to the devel
opment of thrombosis and therefore moderate activity, rather
than rest in bed 1s preferable  Marked congestion of the mu
vous membranes also occurs and the possibility of umtation
to these membranes should be avoided Reznikoff suggested
that cond d alcoholic dunks “rough” food
and hot food or drink should be avoided

The following prineiples for the management of polycy-
themia et were Listed by Vasserman (700)

1 Rapid reduction of blood volume to normal levels by
phlebotomy (300 to 500 cc every two days)

2 Suppression of mercased bone marrow actinity with
ntravenous injections of P32 or TEM by mouth

3 Maintenance of cellular elements at normal les els which
may be ascertained by complete hemograms every four to six
wecks

4 Ouertrcatment showld be avoided No more than $ 107
me of P32 should be admimistered by intravenous mjection
durmg a six month period The farst ‘course of TEM should
start with 10 mg and should not be repeated for two months

FPhlebatomy should be performed on patients who are resistant
to other forms of theragy

S Unless the duscase has been controlled,
is contrmndicated b clecte surgery
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with polyeythemin Iives Jong enough the bone marrow will
grdunlly show signs of dimimshed actiaty regardless of the
cse of the constant and excessie hematopotesis When this
occurs the red blood cells decrease in number and a certam
degree of fibrosis devclops  With the meresing reduction of
erythroprofetic tissue  myelofibrosis becomes more marked
and sn extreme cases the mirrow becomes an orgamzed
mass of fibrous tissue which may be due i part to an 2c
tual prohferation of fibrous tissue

The leuhocytic production 1t first unaffected may also be
come dimushed wlnle the megikaryocytes usually remain
and are mirhedly “consprc.tous m the ek of other cell types™
Nucleated red bload cells 1nereised pols chromatophiliy and
vanous types of mmmature grinulocytes are present m the
pentpheral blood The continued myclopotess exther results
m or 15 assoenited with extrimedullary hemtopolesis m the
spleen nd to 1 lesscr extent 1n other orgins  Marhed spleno
megly oceurs and 15 composed lurgely of metaplastic mar
row tissue (myeloid metaplisia)  The excessne immatunty
of the red wd white blood cclls my be due to the lck of
normil regulitory effect of the spleen when molied by
myelmd metiplhisin according to Damesheh The continuing
my elofibros:s leads to incrensing nemit and finally to neres
ing leukopenix granulocytopenit nd thrombocytopema Al
though the anemn 1s temporanly tmeliorated by transfusions
of whole blood 1t liter becomes uncontrollable particularly
when hemorrhages resulting from 2 deficiency of blood plite-
lets supervenes and death follows Spontineous bleedimng does
not usually occur mn polycythemin vert except after truma
such as from injury or openitne procedures Large hemt
tomas my oceur following surgery and excessne bleeding
may follow dental extractions tonsillectomy polypectomy or
similar proccdures The ctuse of this hemorrhagic tendency
remuns obscure and despite the known fact that the blood
platelets are at 2 lugh level there 1s no apparent abnormlity
of the blood cipillaries or proof of any well demonstrated
abnarmality of the coagulition factors of the blood (13%)
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haang poly ey themia
It 15 generally agreed that the patient c 2
era should be considered to be I‘uPd\mcm‘.}Il) non:m’xll

sve overprodl;chon of the bone marrow (roentgenotherapy,
chemotherapy), or by removing the excessne blood from the
arculation (phlebotomy )

Because pattents with polycythemia vera frequently have
vascular changes they are often “high strung, nervous and ir-
ntable,” according to Reznihoff (557a), and treatment should
be directed toward the emotional complications, as well as to
the peripheral blood These patients are prone to the devel-
opment of thrombosss and thereft d actraty, rather
than rest 1n bed, 15 preferable Marked congestion of the mu-
cous membranes also occurs and the possibility of umtation
to these membranes should be avoided Rezmkoff suggested

that d concentrated alcoholic drinks, “rough’ food
and hot food or drink should be avosded
The foll les for the of polycy-

g r
themna vera were listed l‘)}’ Wasserman (709).

1 Rapid reduction of blood volume to normal levels by
phlebotomy (300 to 500 cc every two days).

2 Suppression of increased bone marrow actmity with
mtravenous njections of P32 or TEM by mouth

3 Mamtenance of cellular elements at normal levels which
may be ascertained by complete hemograms every four to six
wecks

4 Overtreatment should be avoided No mare than 5 to 7
me of P32 should be adminsstered by 1ntravenous 1njection
during a six month period The first course of TEM should
start with 10 mg and should not be repeated for two months

Phicbotomy should be performed on Ppatients who are resistant
to other forms of therapy

5 Unless the disease has been controlled, elective surgery
15 contraindicated
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with polycythemia lives long enough the bone marrow will
gradually show signs of dimmished activity, regardless of the
cause of the constant and excessive hematoporesis When thus
occurs, the red blood cells decrease 1n number and a certam
degree of fibrosis develops With the mcreasmng reduction of
erythroprotetic tissue, myelofibrosis becomes more marked
and, mn extreme cases, the “marrow becomes an argamzed
mass of fibrous tissue, which may be due, 1n part, to an ac
tual proliferation of fibrous tissue

The leukocytic production at first unaffected, may also be
come dimmmshed, while the megakaryocytes usually remam
and are markedly “conspic 1us mn the lack of other cell types”
Nucleated red blood cells, mncreased polychromatophilia and
varnious types of immature granulocytes are present m the
pertpheral blood The continued myelopoests ether results
1n, or 15 associated with, extramedullary hematopotests i the
spleen and, to a lesser extent, i other organs Marked spleno
megaly occurs and 1s composed lirgely of metiplastic mar
row tissue (myeloid metplisia) The excessive immatunty
of the red and white blood cells m1y be due to the lack of
normal regulatory effect of the spleen when mvohed by
myeloid metaplisia, according to Dameshek The contmuing
my elofibross leads to increasmg anem and finally to mereas
g leukopema, granulocytopema and thrombocy topenia Al
though the anermin 1s temporanly ameliorated by transfustons
of whole blood 1t later becomes uncontrollrble particularly
when hemorrhages resulting from a deficiency of blood plate
lets supervenes, and death follows Spontaneous blecding does
not usually occur in polycythemia vera except after trauma
such as from mjury or operatne procedures Large hem
tomas m1y occur followmng surgery and excesstve bleeding
may follow dental extractions, tonsillectomy, polypectomy, or
similar procedures  The cause of this hemorrhagic tendency
remains obscure and despite the known fact that the blood
platelets are at a hgh level, there 15 no appurent abnormality
of the blood capillaries or proof of any well demonstrated
abnormalty of the coagulation factors of the blood (139¢)
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1 When the penipheral red blood cells exceed 7,500 000
per cu mm ‘enesection 1s performed 1000 ce of blood are
semoved every 48 hours until the erythrocytes have decreased
t0 6 000 000 cells per cu mm

2 P33 1s adminustered 1n the follow g mitial dosage (for
parenteral administration these dosages are decreased 25 per
cent)

Instial Number of Strength Accordingto
Red Blood Cells the Unsted States
Per Cu Mm Burcou of Stendards
More than 9 000 000 45me
More than 8 000 000 40me
\ore than 7 000 000 35me
Less than 7 000 €00 30me

When the blood platelet level 1s not elevated the dosage
15 decreased one me

3 Parcnteral admimstration Food 1s not to be igested
for six howrs prior to therapy and for three hours following
therapy The patient should be encouraged to drnk water
but no “soft” drinks should be gnen Iron and phosphate
medications are discontinued for 24 hours prior to and fol
Jowing P32 therapy P32 is not admmustered orally to pa
tients having frequent bowel movements

4 A hemogram which mcludes sed blood cell white blood
cell and platelet counts should be done monthly

5 Additional P32 therapy should not be administered more
often than every two months

8 The amount and frequency of subsequent therapy
should be determuned by the response to the first treatment

7 P32 should not be admimtstered when the blood platelet
count 15 less than 150000 per cu mm (wndirect method)
when the reticulocytes are less than 02 per cent or when
:'l;emg:npheml white blood cells are less than 3000 per

8 Adequate protective measures should be wtlized by all
personnel
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According to Lawrence et al (373b), 1t is difficult to evalu-
ate the comparative end results of any of these therapeutic
measures because no large group of patients treated by one
method have been studied for a sufficient period to determmne
the length of the resulting remisston and the average survval
rate after onset of the disease or mstitution of therapy

It was aptly stated by Dameshek (139c) that all present
therapeutic methods for polycythemia vera are “relatvely
crude” He concluded that “A more rational approach would
be to humt the unknown factors which bring about the ex-
cessive blood production Until these factors are found the
therapeutic method used should be both as physwlogic as pos
sible and free of immediate and posstble future harm”

L Irradiation Therapy.

1 RoEenTGENOTHERAPY  Roentgenotherapy has been em
ployed for polycythemia vera for many years but this form
of therapv was not regarded favorably until recently (138¢)
Subsequently, “spray” irradiation, or roentgenotherapy to
the entire body, were regarded to be “cffectne and well
tolerated ”  High voltage roentgenotherapy, given over the
bones or m “spray” form, has been used for approuimately the
past 30 years and prolonged remissions have been reported
following “spray” irradiation  Irradiation of the bone marrow,
spleen, or both, 1s admimstered 1 doses of approumately 50r
at each treatment The location of this “spot” irraduation
varies one exposure may be directed over the sternum, one
over the long bones, over the spleen, or to other areas of the

body.

2}’ Rapioactne  Prosprorus  Radioactive  phosphorus
(P32) was miroduced by Erf and Lawrence (168c) as 2
means of admimstenng iomzing ray (beta ray) actnaty to
the bone marrow cells The reports ndicate that remissions
of from three months to three ycars have been obtamed fol
lowing therapy w 1th rrdioacin e phosphorus

A standardized form of P32 therapy for polycythemia vera

was suggested by Wiseman et al (739c)
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1 When the peripheral red blood cells exceed 7 500 000
per cu mm  venesection 15 performed 1000 cc of blood are
yemoved every 48 hours until the erythrocytes hwe decresed
to 6000 000 cclls per cu mm

2 P32 15 adminstered 1n the follow mg imtnil dosage (for
parentertl administration these dosages are decreased 25 per
cent)

Initial Number of Strength According to
Bed Blood Cells tle UntelStates
PerCu Mm Bureau of Standards
Afore than © 000 000 45me
\fore than 8 000 600 40me
ore A1 an 7 000 000 3anc
Less than 7 000 000 30me

When the blood platelet level 15 not elevated the dosige
1s decreased one me

3 Parenteral admunistration  Food 1s not to be ingested
for s1t hours prior to therapy and for three hours following
therapy  The patient should be encouraged to dnnk water
but no soft drmks should be gnen Iron and phosphate
medications e discontnued for 24 hours prior to and fol
Jowmg P32 therapy P32 1s not admimstered orally to pa
tents having frequent bowel movements

4 A hemogram which mcludes red blood cell wlute blood
cell and platelet counts should be done monthly

Roava 1men

1 ) v LSeyuem Werapy
should be determmed by the response ta the first treatment

7 P32 should not be admimistered when the blood platelet
count 15 less than 150000 per cu mm  (ndrect method }
when the reticulocytes are less than 02 per cent or when
the penpheral white blood cells are less than 3000 per
cu mm

8 Adequate protectrve measures should be utilized by all
personnel
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Wnght (743) believed the radioactne 1sotope of phos
phorus (P32) to be the treatment of choice for poly cythemia
vera Because the mavimum decrease i the number of pen
pheral red blood cells does not occur until 40 to 60 days fol
lowing admimstration of P32, venesection 15 frequently em
played for mitial control of a new case to afford mmmedite
symptomatic relief He stated that, although therapy should
be indunidualized to each patient, 3 me of P32 mn the form of
sodium dihydrogen phosphate may be given orally 1n the “av-
crage case” The hematologic picture should then be studied
during the following two to three weeks before additional
therapy 15 admmstered 'The most frequent complications of
polycythenma vera are intravascular thrombosis and hemor
rthage The entire blood circulation 15 “slow or sluggish’ and
the mmpeded hepatic arreulation 1s manifested by low fibn
nogen and prothrombin levels Occasionally this by pothrom
binemi causes severe hemorrhage when there 1s v olvement
of an mtracramal blood vessel If the vitamin K level 1s not
reduced the prothrombm returns to normal levels after cor
rection of the increased viscosity, according to Wrght

Best and Lamarzi (45b) found that approumately 50 per
cent of the patients with polycythemia vera die from hemor
rhage or thrombosts The median life expectancy after onset
of symptoms was approuimately ses en to eight yers and these
patients rarely Ined for 15 to 25 years They beleved radio
active phosphorus to be the most simple and effectve method
for wradiation of the bone marrow  They found that most
v estigators employed an mtial dose of 3 to 8§ me P32, with
or without venesection, which wsunlly offered adequate re-
missions, 2though many patients required repeated doses
with a total up to 20 me  Older patients were often found to
respond favorably to smaller amounts of P32 than younger
patients Remussions from thrs therapy last from months to
years’ but 1n most cases a second course 15 required 1n from
six to 10 months Subsequent remissions which usually be
come mcreasngly longer, may ultimately average about three

years The remissious usualhy produce marked symptomatic
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improvement ncluding decreise of the splenomegaly DBest
and Limarzi stated that while the administration of largfr
imtial doses (“as much as 12 me for the first treatment”)
tends to hasten and prolong the remssion 1t also increases
the danger of bone marrow aplasia and 15 “best avarded by
the casual therapist” They found that the mortality from
h h d thromt has been d d by 50 per
cent with the advent of P32 therapy and the majonty of
patients having polycythemia vera Inve for fve to 20 years
after the onset of symptoms with a meditn sunvval of 132
years when treated with P32 (Lawrence et al 373b) W heth
er the ad of P32 has d the mortality rate
for acute granulocytic leuhemia “1s sull open to question”
according to Best and Limarzi However they believed that
if tus were the case the mcrease was relatnely shght and
this factor would be “far outweighed by the reduction mn
ather senous complications 1ncreased general sense of well
bemng and general prol of survival qi to the
use of this agent

Radiwoactive phosphorus 15 probably the most effectis ¢ ther

apy for polyeyth vera and prod long with
out causing nausca yomiting or other untoward affects when
d d m th doses ding to Limarzi

T

(391b) He stated that radsoactive phosphorus emits a beta
ray has 2 half lfe of 143 days and 15 localized m a large
measure 1 the bone marrow and blood formmng tissue It
15 usually admimstered as a sodwm acid phosphate prefer
ably bv intravenous injection to eltminate the “uncertamty of
gastromtestinal absorption” The mitial dose 15 from 35 to 7
me butaf h logic and symp 10 have not
oceurred from three to six months later another dose com
parable to or a fraction of the mitial dose s then admm
wtered In patients having severe symptoms or a possibility
of thrombosis 500 cc of peripheral blood 1s removed every
second day until the hematoent has been reduced ta about 40
per cent Limarzi believed that complete hematologic and
symptomatic remissions lasting from six months to five years
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could be produced with radioactive phosphorus therapy The
untoward effects of this treatment are usually severe leuho
pema thrombocytopenia and anem:ir wiich result from over
doses or occur 1 patients who are wnusually sensitive to this
drug  Although 2bout 10 per cent of the patients with polycy
themin vera develop chronic leuhemin particularly the granu
locytic type even though wradition or ridoactne phos
phorus were not ndmmistered several cases have been re
ported m which polycrvthemnn verh termmated n acute leu
Lemu following rdionctie phosphorus theripy

S O Schwartz and Ehrlich (615d) revtewed the literature
with regard to the comadence of polycythemin vera and len
kemi1  They found reports of 30 patients who had polycy
themna as well a8 leukemin  Among these 25 had recened
uradition therapy for polycythema vert prior to the devel
opment of leuhemia  They believed that leukemia occurred
m these patients 15 1 result of the previous wradntion therap)
for the polycythemin vern All of these patients 1 whom
leuhemnt occurred following radioretne phosphorus theripy
had acute grnuloeytic leuherm

Remhard (552) reported that among 130 patents with
polycythemia very treited with P32 two had a tem\maﬂf
leukermt  These two pitents had required considerably
lnrger doses of P32 3t much more frequent mtenals for con
trol of the polvcythemn: ser: thmn other panents with this
disetse who were gnen the same type of theripy He be-
lieved the most sitisfictory therapy would be to admmster
mdiorctive phosphorus to all patients with severe polyes
therm1 ver1 at the first eviminition since pmlunged renns
sions lasting three four five or even sn yvears 1s obtamed
by a smgle course of treatment in some cases However m
the event of an early flare up  or if unusually large wnounts
of radioactne prosphorus appear to be required for control of
the diseise Remhard believed that some other less dinger
ous form of therapy should be used He stated that radwo
active phosphorus should be emploved routmely until 1t hias
been determined whether an occasionil course of treatment
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over a penod of mamy yews will contral polycythemty vera
Howesver, 1f this 1s not found possible, and increwsngly ngh
doses are necessanly beng admnustered, other forms of ther-
apy, such as phlebotomy, are adrocated

Although the admmistration of radioctne phosphorus for
the treatment of polycythemst vera hasheen widely advocated,
other imvestigators including Craver (130¢) 1nd Dameshek
(139¢c) have stressed the need for caution 1n the use of this
drog

Craver stated that “although P32 1s currently considered by
miny as the treatment of choice for polycythemrt vert 1
think we should never lose sight of the fact that in gnangat
we are puthing mto a patient a radioactre matenal, active all
over the body and continuing to be actrve, with 1ts exponen-
ol rate of decay, for a long time despite the relatwely brief
half life of two weeks We should think tsice before com-
rmutting this wtnc msult, especially to an individual who my
have a relatively stable type of polycythemia, with perhaps a
prognosis of several to many years of life This consideration
appears however, to be a theoretical one A few years ago
there was expressed i some aircles a fear of mducing the
conversion of levkemta m cases of polycythemua vera treated
by P32 Statements have been made m the literature to the
effect that no case of polycyth dergoes a o
to leukemia unless subjected to some type of radiation  While
1t 15 probably true that 1n the past two or three decades most
cases of polyeythemia have been treated at some tume 1 their
course with some type of radiation, I am nevertheless inclined
%o agree with those who look upon polycytherma as the ery
throporctic analogne of leukenma, and to believe that & cer-
tam proportion of them will undergo change to leukemn, no
matter what the method of treatment
aside from the withdrawal of bloed, P32 daes

by eem 1o be our
st present resource of treatment of polyeytherma vera”

o T\;e “:e of m[en‘gen rays and radoactive phosphorus for
he tre: “
w;t‘hr: cx:;r;:nodpnlyqtlremu vera “should be approached

egree of caution” according to Dameshek

Furthermore,
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(139¢) Although roentgen rays and radioactive substances
are known to have leukemogenic and carcinogenic properties
when the “rather vaguely defined safe dosage” 15 exceeded, 1t
15 1ot yet known whether the ordinary dosages employed for
the treatment of polycythemta vera are harmful or productie
of leuhemia  Among the few cases of leukema which oc-
curred with polycythemia vera and were treated by some
me1ns other than roentgenotherapy or recened no treatment,
the reports are “confused by the frequent listing as levhemsa
of the leukemord state of myelofibrosis with myeloid meta
plasia” Dameshek stated that among 50 “reasonably well
followed cases of polycy themra,” acute leukemia occurred 1
only one patient who had no previous roentgen ray or radio

active phosphorus therapy In another series of 100 patients
who had not received roentgen ray or radioactne phosphorus
therapy, acute leuherma was hnown to have occurred n one
pruient, according to Dameshekh Howeser, at this swme
clime, four patients who had been treated with radioactne
phosphorus died from acute leuhermia Lawrence and Remn
hard (552) reported a sumlar mcidence of acute leulema
follow ng radioctis e phosphorus therapy wlich they believed
to be “withm normal hmts for the development of lenkemnt
m pitients having polycythemin  Damesheh beheved that
‘time nlone and the companson of large numbers of well
documented cases 1n which patents are treated with and
without radioactinaty should determine whether or not this
therapeutic method 1s leukemogenic  He restricted the use
of intravenous radwactive phosphorus to pitients having fre-
quent thrombosis together with 1 marked elevation of blood
platelets and to those who were unusuilly resistant to yene-
section He found there wns a satisfictory reduction of blood
pirtelets m patients who had thrombocytosts following radio

active phosphorus therapy and this treatment usually resulted
ma prolonged remission with amelioration m the thrombaohe

tendency
Klemperer (344) desenibed a patient who had been treated

for polycythema for 11 yewrs Dunng the st ver he had
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recewved radioactive phosphorus therapy after which the pent
pheral blood count revealed 10000 white blood cells per ca
mm with 64 per cent “blast” cells

11 Chemotherapy

1 Nrrroces Mustaro itrogen mustard {methyl bis {betn
chloroethy1] amine hydrochlonde) has been used for the treat
ment of polycythemma vera Doses of 01 mg per hilogram of
body weight, 10 10 ¢c 1sotome sodrum chlonde solution are
either ad d datly by ) for four
consecutive days or 02 mg per hlogram of body weight 15
gnen on two consecutne davs Limarz (391b) reported
symp and h 1 which Isted from
six months to two and one half years following mtrogen
mustard therapy Symptomatic relief may occur withm three
weeks after treatment and hematologic values may be wathin
normal limits two months after treatment 1 some cases The
admmstration of mtrogen mustard 1s not difficult and requires
no “elaborate sct up”™ according to Limarzt but may cause
toxie reactions such as nausea vomutmg leukopenta or throm
bocytopema

2 TmEmvLENE Metavne (TEM) Tnethylene melamine
Tike r1dioactive phosphorns and mtrogen mustard causes a
reduction 1n the total red blood cells 1nhibits the bone mar
row and reduces the number of thrombocytes
topenta contnbutes to the hyy labihity
clot formation and retraction wlich according to N Rosen
thal and R L Rosenthal (578b) when aggravated by the
presence of an elevated hematocrit percentage may lead to
wther hemorrhage or intravascular thrombosis They studied
30 pitients with polycythemia vera for an average of more
than one year following triethylene melamimne therapy These
panents were given TEM by mouth one hour before breakfast
““\agﬂf:; :I(e;.i ':umslﬂ) g every one to three days until they

al dosage of 15 to 40 mg  Additional doses
were given two to three months later dependmg upon the
hematologic response No untoward reactions from this drug

Thrombocy
and ab 1
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were noted, except for occasional nausea They noted that
the symptoms usunlly disappeared as the red blood cell count
and the hematocnit percentage decreased and the lowest ery-
throcyte, hemoglobin and hematocnit levels were usually
reached four months after therapy The conclusions of this
study were that TEM has good potentialihes m the treat
ment of poly cythema vera, although longer follow up studies
are required before 1its value can be compared with that of
radioactive phosphorus  They found that older patients
whose disease was of long duration and who had elevated
peripheral blood cell and thrombocyte counts, appeared to
show less favorable response to triethylene melimine therapy
than patients in whom the disease was of short duration and
who had mmmal previous therapy and normal numbers of
penipheral blood cells and thrombocytes

Best and Laumarzi (45b) stated that about two thirds of all
the patients who recenve TEM therapy for polycythemia vera
show a decreased red cell mass and mmprovement of ther
symptoms They used doses of 5 mg twice a weck until the
hematoent reading was reduced to below 45 per cent Treat
ment wag then discontinued until the hematoent level agun
became elevated When the hematocrit showed only shght
elevation, smaller doses of 2 to 4 mg a week were gnen and
occasionally a mamtenance dose of 1 to 2 mg a week was
requred to muntun a remission Ifowever, Temissions of
more than one year occurred without maintenance doses
They had successfully treated more than 30 patents with
triethy lene melamine which was often combmed with vene-
section However, thev stressed the possibility of the occur
rence of severe bone marrow aplisia Should this occur, the
hematocnit, white blood cell count and platelet levels should
be determimned frequently during active therapy They con
cluded that P32 appeared to be the most satisfactory agent
for the treatment of polvcythemia vera but TEM may be
used m the management of this disease when P32 1s not

available
3 Dararriva®  Darapnm is an antimalaral drug with
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antifolic acd Symp and h )t m
provement of ;nl)r oy themm)\ era have been produced by the
admmistration of Darapnim (24 damino 5 p chlorophenyl-
B-ethylpnmidine)  This fobie acd antagonsst s reported to
produce anerm1 and arrest of megaloblasts i the bone
marrow of normal persons Daraprim, in doses of 25 wg
a day by mouth, was admimstered to six patients with poly-
cythemra by Frost and Jones (203) They reported remission
of symptoms decrease 1n the hematoert and hemoglobin lev-
els, as well as n the total pumber of red blood cells, white
blood cells and platelets

However, Best and Limarzi (45b) were of the opmuon that
an apprawsal of the therapeutic value of this drug cannot be
made at this time

IIL Phleb Phleb

, OF 3V has been
found to be a satisfactory form of treatment for polycythemia
vera The red blood cell mass, which 1s the hematoent read
ng multiphed by the blood volume, should be determmed
before phlebotomy, since 1t 1s usually greatly mcreased 1 poly-
cythem:a vera  Thus therapy ss regarded to be “safe” when the
hematocrit sndicates 45 cc of red blood cells per 100 cc of
bload, according to Dameshek (13%¢) He found that “well
planned, multiple venesections™ result 1n reduction of the red
cell mass to normal but wron deficiency causes the erythrocytes
to be poorly hemoglobinized Although the mature red blood
cells may continue to wmicrease n number, they are of small
size hypochromic and, therefore, greatly reduced 1 volume
500 ce of blood may be removed twice weckly by phlebotomy
and four to esght venesections may be required to reduce the
hematoent to a normal level of about 45 per cent  Following
when the h 1t 15 app ly 45 to 43
per cent and the ke A1 L g5 par cent (133 gm ),
(red meats, Iner, eggs,
1 lach, sting beans, swiss
as homny, catmeal, whole
and shell fish mctuding oysters, clams and lob
sters) should be markedly curtuled Instead, the patient 15

chard, and brown cereals such
wheat, bran,
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mstructed to eat fish, fowl, Jamb and veal and to drink two to
four glasses of milk a day to mamntain the necessary protem
requirements  Within three to 18 months or more after phle-
botomy, the hematocnt levels agam imcrease to over 50 per
cent and the symptoms of hexdache, vertigo and fahgue usu
ally recur, according to Dameshek (139c) Two to three vene
sections may then be required to reduce the hemoglobin and
hematocnit levels to normal  He believed this regumen could
control the symptoms of polycythemra vera *for a few to many
years” since he had observed patients for from 10 to 15 years
whose health was comparable to “that of normal persons n
the s1me age group ”

IV, Drugs not in General Use.

1 Puevvunyorazine  This drug was formerly constdered
to be the treatment of choice for poly cythema vera but 1s no
longer considered to be a useful therapeutic agent Phenyl
hydrazine acts to remove the ecessive amounts of blood from
the circulation by the mduction of excessive hemolysis  How
ever, 1t has been found difficult to control the effects of the
drug and the products of hemolysis are retamed withtn the
body causing excessnve stram on all the avenues of both blood
production and destruction” according to Dameshek (13%c)
Because of 1ts prolonged action after admimstration has been
discontinued and because of possible mjury to the hver cells,
pheny thy drazine should be adminstered with great caution

Treatment with acetylphenylhydrazine was discussed by
Zetter (751) He stated that 01 gm 1s grven mn capsule form
once a diy for seven days The red blood cell count 1s de-
termined each week and as the cells decretse the dosage 15
decreased until the proper one, which will mamntan a reduced
cell cancentration and allevtite symptoms 1s found He be-
heved this drug to be effective m cusing hemoly sis of the red
blood cells and the dose should depend upon the red cell mass
to be destroyed Usuilly 01 gm 15 given three tumes 2 day
for from 10 to 30 days and since thus drug action persists for
seven to 10 days after 1t 1s discontinued, 1t 15 :mportant to fol-
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Iow the red cell mass closely to prevent marked anemia Itis
suggested that the drug be discontinued when the red blood
cells have been reduced to 5500,000 per cu mm Dunng
treatment with this drug, mild jaundice may occur and the
urme becomes dark 1 color, due to destruction of the red
blood cells

2 Amsenic According to Limarzi (391b), arsensc in the
form of potassium arsemte solution (Fowler’s solution) 1s a
safe and rehable treatment for polycytherma  Arsenic wall de-
press the red blood cell formation and has been reported to be
effective when given 1 doses of 02 ce, three times a dav, with
or after meals, n water or frut juice The dosage 1s then in
creased 006 cc each day (not each dose), until 06 cc are
beng taken three times a day  If anorevia oceurs, the arseme
15 discontinued for two days, when doses of two thirds to
three fourths of the dose which produced anorevia are given,
and thus dose 1s mamtamed

The disadvantages of therapy with Fowler’s solution appear
to be the untoward reactions to the drug These usually -
clude loss of appetite nausea and vomuting followed by loss
of weight and gastrointestinal discomfort
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I. Introduction

The dragnos:s of any diseasc 1s dependent upon the presence
of certmn climeal characteristics and the demonstration 0
either a speafic etiologic factor, or typreal histologic changes
Although the exact etiologic agent of leukema 1s still not
known, the anatomic and cytologic changes which occur m
the typrcal forms of this disease are not difficult to identify
Involvement of the peripheral and abdommal lymph nodes,
her and spleen are often apparent on palpation In most
cases of leukema the abnormal cells, which are present m the
bone marrow and other organs of the reticuloendothelial s3s

We are 1ndebted to Mr Thomas Scanlan of the Chicago Medscal School
for prepanng the illustrations and to \fiss Hclen Legere Gant for her
techmcal assistance
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tem, enter the blood stream mn excessive numbers and result
1n an ncrease of white blood cells The additional findings of
anerma and thrombocytopenin may reflect the leukemrc pro-
cess and replacement present in the bone marrow If the
proper techme for obtaimng and stunmg the blood films 1s
used, and 2 competent nterpretation 1s made, these cells may
be identified and thus confirm the dragnosis of leukenua

Therefore, we have meluded detailed deseriptions of the lab

oratory techncs essentral to obtamning proper blood films and
bone martow material

v oae 1

h
type of leukermna

TABLE I
CrassiFICATION OF LEUKEMIA

A Acute and Subacute Leukemra

—

Acute Lymphocy tic Leukemia

Acute and Subacute Granulocytic Leuhemia
Acute Monocytie Leukenua

Stem Cell Leukemia

Plasmacytic Leukerma

Erythroleukemta

@ b ot

=

Chrome Leukemia

1 Chrome Grnulocytic Leukerma

2 Chrome Lymphocytic Leukema
3 The “Leukemic” Phase of L ph
4

Chronic Monocy tie Leukemia (Reticuloendotheliosis)




406 Leukemia Cutis
II. Acute Leuhemia

1. Introduction

There are certain typical climeal features which occur m all
forms of acute leukerma The 1dentification of the type of
acute Jeuherma present mny be estabhshed by the charactens
tie ¢ytology and certun climenl features pecuhar to that type
The differentiting features of exch type waill be discussed
following this general review of the entrre group

The cytologic picture of acute leuhemra reveals immatunty
of the cells and the predommnant cell 15 the primitive leuko
cyte, or blast cell These blast cells myy sometimes be 1den
tified by certam cytologic cnitena, such as the number of nu
cleals, the presence or absence of Auer bodies the stamng

3 e
‘ = EY

RNV 4

Figure 153 Auer bodies
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properties of the cytoplasm, and the character of the nuclear
chromatn However, they can frequently be :dentfied by the

e of the more mature cell which 1s usually present When
the blast cell has no identifinble charactenstics, and there are
no mature cells, the condition 1s designated “stem cell leuke-
ma”

The onset of the clinical symptoms of acute leukemua are
usually acute and “explosive ™ All of the symptoms Iisted in
Table 11 may occur However, the onset may be msidious,
even though there 15 a lenhocytosis wath a predominance of
blast cells Physical exammation may reveal no mvolvement,
or mumal )i , of the oendothelial system
Anorexa, a shght loss of weight, mild anemta, arthralgia, fever

Typen_yus prruncruests o

DDA e a€uTE LEOKEN A

Saas i)

o
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and might sweats may remain the only presenting symptoms
for a period of weeks, or even months

The presentmg symptom may be a severe septicerma, comcel
dent to a duminution 1n the number of neutrophils or abnormal
reticuloendothelial function Pyogeme foc, such as furuncles,
pulmonary infections, acute endocarditis, or even menungitrs,
may eventually develop

A generalized bleeding tendency (due to thrombocytopema)
with purpura and hemorrhagic episodes mny be the mihal
symptom mn some patients Hemorrhage from the gastrom
testinnl tract alone occurs occasionally and, unless the proper
diagnoss 1s made, surgical intervention may result mn general
1zed bleeding In acute Ieukemia, the bleeding may not be
due only to the thrambocytopenta  Various defects in the co-
agulation mechamsm, such as fibrinolysin activity, thrombas
thema or, rarely, crrculating anticoagulants, have been demon
strated

In some cases the climcal mamfestations have been even
more dverse and mislerding  There are reports of neurologic
mantfestations, uremia, or intrahepatic 1ol ement with jwun
dice, as the presenting symptom of acute leukemn

There are two entities which are closely allied to acute leu
Lemia They are “aleuhemic” or “subleukemic” leukemia and
the “preleukemic” state  “Aleukemic” 15 used to designate the
form of leukemia 1 which there are no leukermc cells m the
penpheral blood and the total number of white blood cells
15 exther normal or reduced Since careful study of the blood
film will usuilly disclose small numbers of these cells we
favor the designation ‘leukopenic phase of leuhemia’ The
dingnoss mn these cases m1y be further complicated by the
mimmal physical signs present

How ever, the following signs and symptoms may frequently
Jead to the suspicion of a leukemic process (Table IT)

1 Hypemlcmbohsm manifested by fever, mght sweats,
loss of weight, and generalized v eakness

9 A decrease i the production of red blood cells p]atclcts,

and normal granulocy tes, with resulting aner, thrombocy to

pema, and neutropent?
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3 Involvement of the reticuloendothehal system (lympha-
denopathy, hepatomegnly, splenomeg
Altlhough these symptoms and signs may also be presentin a
qumber of diseascs, an awareness of the leuhopenic phase of
Jeukemia will eliminate needless hboratory studes for other
When a Jeul process 15 suspected, the diag-
nosis can usually be confirmed by exammation of the sternal
bone marrow, except 1 the “preleukemic” stage of the discase
This “preleukemic” state presents even greater dufficulty
n diagnosis than the leukopenic phase The recogmtion of
this form resulted from retrospective studies of many cases 1
which the diagnosis of leuherma could not be made erther
chmcally or cytologically However, these patients eventually
had a typical leukemta The presenting symptoms are usu
ally fever, loss of weight, maluse, and an unexplamed anemit
Leukopena 15 very frequent and, as a result, furunculosis,
¢y stitts, pyelonepl and acute resp f occur
A preleukemna or early leukemuc state should always be sus-
pected when both leukopema and pyog; are pres
ent Usually a defimte diagnosis cannot be made from study
of the bone marrow There may be a sigmficant mcrease of
reticnlum cells, as well as a shuft to the left of granulopolesss
with a predomintnce of less mature cells but no sigmficant
mncrease of blast cells However, these changes occur mn a
number of other diseases, cluding viral and chrome pyogeme
£ granull or even neop There may also be
hypoplasia of the bone marrow, such as that which oceurs in
“overwhelming” wfections drug intovication or drug senst
taity In some cases a hyperspleme state 15 ssimulated, so that
penipheral  thromb pema, with adeq or 4
numbers of megakaryocytes are present i the bone marrow,
or there may be a hemolytic process with accelerated erythro
paiesis of the marrow Occasionally megaloblastic changes
‘l'he erythroblasts » Ul result m unsuccessful treatment for
permictous anemta

It 15 essential to be aware of these confusing changes and
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findings and 1t 1 necessary to mnke repeated attempts, at
reasonable intervals of time, to establish a dingaosis The
study of these findings will also aid 1n a better understanding
of the natural history and course mvolved m the metamor
phosis of leukemic states

The sigmficance of this so called preleulemic state 15 per-
haps of even greater importance The designition gnen to
this condition 1s a musleading one In some cases careful hus-
tologie studies may reveal arcas of leukemic mvolvement,
while 1n others no leukemic mfiltrate 1s present However, the
occurrence of various signs (leuhopenia, hemoly sis, and others)
are indicative of a disease process It 1s quite possible that
tho etiologic agent of leuhemin 1s capable of mvolving all
tissues of the body, mcluding the reticuloendothelial system,
prior to the appearance of speafic ¢ytologic charactenstics
Therefore, we beheve that leuherma 15 a systemic disease
which does not alwrys present an identifitble pathology

2. Specific Types of Leukemia (Table 111)

A Acute Lavienocytic Leunenta This type of leuhemia
usually occurs 1n the first, but occisionally m the second,
decade of Iife This 1s the most frequent type to affect chil-
dren ‘The onset 15 usunlly mnstdious and has a more prolonged
& RV
e

e
@é}é A

Figure 154 Acute Iymphocytie leukemin (bone marrow) Note

the dense chromatin m the nucler and the neighborng mature

lymphocy tes and smudge cells (degenerated forms of Iymphoeytic
cells) (Ol immersion )



The Diagnosts of Leukemia 411

course than other acute Jeukemas (six months to three years)
‘The imibal symptoms are usually fever maluse and arthralgia
B t Tvmrohad h

F ymp. P and spl aly are usually
present and a bleeding tendency with petechiae and ecchy
moses 1s frequent The pred mt cell 1n the penpheral

blood and bone marrow 1s the Iymphoblast In some cases the
bone marrow may show a rather nonspeaific picture with only
a suggestive ncrease in prmitive cells In other cases, this

picture may remamn aplastic for some time preceding the typ:
eal mél of lymphobl

lymp Chnseally  infe mono-
nucleosis nf 1 hocytosis Iymphocytosis of pertussis
and chronic inf should be dered 1n the diff al
dragnosis

B Acute GranurocyTic LEvkenia  Although this type of
acute Jeuhemia may occur at any age there 15 a shght pre
dommance from the third to $fth decades The onset 15 fre-

Figure 155  Acute granulocyt ¢ levkemia (bone marrow Finer
chromatin structure with

bghter cytoplasm containny
a
protrusions (O] immersion ) 8 amocbord



TABLE 1l

Type of Cytology AgeGroup  Onset Clincal
Leukemia Course
Acute Lymphoblast Coarse  First Insidious  Spontancous
Lymphacytic  granular chromatin decade remssions and
one or two nucleoh QOceasion exacerbations
basophilic cytoplsm  Ally second
no granules n decde
cytoplism
Acute Mjyeloblast Fine All nges Acute Progressive
Granulocytie  nuclear ch
30 5 nucleoh few
granules wwer bodses
m cytophism
Subacute Increase of myelo Fourth Subicute  Progressne
Granulocytic  blasts promyelocytes  an
and myelocytes with  fifth
few mature cells decades
Erythro Immature erythroblasts  Allaiges  Acuteor ~ Progressesto
leukemin and granulocytes msidious  acute or subacute
granulocytic
or monocytic
leukemin
Acute Monoblast Irregularly Fourthto  Rumpant Fulminiting
Monocytic shaped folded nucleus  sixth
‘Trey reticulr deendes
chromatin
nconspicuous
nucleol azure
granules
Lymphom?  Abnormal lympho Third Acute Progressive
{Leukemic blist Ridney shaped  decade torie
Phase) or notched nucleus or lnter
Coarse reticular
nucleus
nguishing All ages Lake acute
Stem Cell 22&1‘:5:5‘ g 3 5 gramalocytic of other
acute lenhemeas
upon
Plasmacye  Plismablasts CﬂIlJl:SPCc:rd s::flﬂ ying

‘multiple m) eloma



Acute Levxens

Durdtion _ Distingusshing Atyprcal Differential
Clinucal Featutes Characteristics Duagnosit
Soonths Athralga Feverand  Leuhopenia Lack of ~ Infections
ta malaise \foderate prvattiy e forms in monontcleosis
Byears  lymy pitny ao pherdbloed L
splenomegaly Petechiae Iymphocytosis
and ecchymeoses Severe protracted
Arral idechion
Lymphosarcoma
(fcufamc phase)
3t06  Severe weakness Active Resembles chrome  Hypersplemssm
months  hemorrhagic phenom-  sepsts with Atypteal hemolytie
enon Infiltratior P " r megatoblastord
of shun and gums Sepsis  Reticulom cell processes So-called
frequent Mnumum mfiltration m refractory” anemia
Iymphadenopathy bone martow Pancytapena without
and splenomegaly Sumulates hemolytic  typical bone smarrow
or megaloblastic
anema
61012 Sumlarto acute Asin acute granulocytic leukemia
monthy  granutacytic lenkerua,
except for marked
splenoraegaly
3to9 Sumlar to acute and subacute granulocytic leukemia
months
Weeksto Severe tovernia and Leukopema Chrome  Chyome mfection.
several  sepus Extenswve sepsis Bizarrecuta  Granulomas
months v glvement of skinwnd  neous mamifestations  Unusual dermatoses
gums Mumal Retwealum hugtioeytic
Ivmphadenopathy and  and monocytaid
splenomuegaly Actve  méiltratian of bone
bleeding eprodes ™anton
3tob 1 penipheral Ak dual Teat
penipheral nset tkem
months  and visceral ay sunulate severe  cspecallybymphosytic
Iymphadenopathy acuto vral infection  Infection
riere systemie Hemolvticanemia mononudeosts
mamfestations

Tlasmablast leukemia

———
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Figure 156 Cells i mitotic diniston - Acute granuloes tic leukemia
quently acute and the course 1s progressne and short (three
to six months) The imtial symptoms are usually marhed
weakness, milaise, and frequent attacks of sepsis Therc are
often changes i the gums wlich appear spongy and hyper-
trophied, as well as cutaneous infiltrations  Actnve hemorrhagie
phenomena, such as epistaus and bleeding from the gastron
testinil tract, occur frequently Mimmal splenomegaly and
Iymphadenopathy are the rule 1n this type of acute leukerma
Marked splenomegaly usunlly indicates that chronic granulo
cytic leuhemin 1s developing into the acute phase The pathog-
nomonte cell m the peripheral blood and bone marrow 1s the
myeloblast This cell can often be differentinted from other
blast cells by the presence of reddish rods in the cytoplasm
which are called Auer bodies (See Fig 153 )

The atypical presenting symptoms may be chrome sepsts
accompanied by neutropema, anemma, and thrombopenta The
bone marrow may sometimes reveal an atypical picture con
sisting of a peculiar infiltration of reticulum cells Occasionally
the blast cells are not recogmzed as myeloblasts and are
thought to be early erythroblasts  Erythropowesis may be
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markedly aceclerated and have a megtloblastic Iike appear-
ance Therefore, such conditions as hypersplemism, “refractory
or aregeneratne anemm,” or other causes of hemolysis and
megaloblastte anemia, arc considered 1n the differentral diag-
nosiy

C Susacute GrantrocyTic Levresua The chneal features
of this entity are quite similar to those of acute granulocytic
leukemia  However, this type ocenrs most frequently n the
fourth and fifth decades of Iife and, although the course 1s
progressive, 1t 15 less acute (s1x months to one year) Spleno
megaly 15 more pronounced than n the acute form  Although
the myeloblast 1s the predommnant cell 1n the pentpheral blood
and bone marrow promyelocytes myelocytes, and 1
cytes are also present

D Acute Movocymic Levkestia This disease oceurs 1n
adults from the fourth to sixth decades of hfe The onset 1s
acute, with marked tovicty, and the short chmcal course

M

Figure 157 8-+
The nucler
are wrregular . ot
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(weeks to several months) contnues to be fulmmating Sepsis
15 a prominent feature and extensive mfiltration of the gums
and shin as well 1s hemorrbagie manifestations are the rule
There 15 ususlly minmnl Iy mphadenopathy and splenomegaly
A umform mfiltration of monoblasts and monocytes 1re pres
ent 1 the peripheral blood and bone marrow

The aty prcal mamifestitions may be low grade fever hizarre
cutineous lesions arthralgit or migratory thrombophlebits
m addition to the usual leukopenia  The picture of the bone
marrow 1s often suggestive but not pathognomome of the
disease  There are numerous monocytes histiocytes and
retsiculum cells  These climedl and hematologic findings may
often simulate those of chrome infections varous granulomas
or collrgen disenses

E Acure Stint Cern Leurenma This type of leukemia
constitutes 2 morphologic entity rather than a distinct clincal
preture  The predommant cell 1s an undifferentiited blast

G @ ~' 1@;\1

re 158 Stem cell (undifferentiated) leuhema (bone mur
tye cells which are difficult to clasaify as to tvpe
(01l 1mmers on )

Tigu
row) Very pruml
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Tigure 159 Pl tie leukerma (penpheral blood)  E

dense nucler wath cdear asea {hof) m cstoplasm near nucler Both
mature and immatuce forms are present, the latter are the lirger
cells wath indistinct nucleoh  (Oil immersion )
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cell having none of the feitures which charactenize the myelo
blast, Iymphoblast, or monoblist However differentiition
mto onc of the recogmized types of acute leukerma often
oceurs after a vanable period of ime

I' Prasvacync Levsesna Primitne plisma cells occa
sionally appear 1 the penpheral blood of patients who have
multiple myeloma Examunation mny disclose typical lesions
demonstrable on roentgenograms, Bence Jones protemnun, or
changes in the serum globulin  The cells are occasionally so
pnmitne and atypical that they resemble the lvmphocytes
wluch are present in the leukemic phase of a lymphosrcoma

G Lryriroreunisua This s a rare type of acute leukemma
which usually occurs i adults  The onset may be acute or
msidious and the course of the disease 15 moderately progres
sive (three o siv months) The clinteal course 15 like that of
acute or subacute granulocytic leuhermy and 1s probably 2
devclopmental stage of these types of leukemin  The bone
marrow and peripheral blood present a muture of prmitise
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Figure 160 Plas;ac)uc leukemia  (Penpheral blood o1l m-
mersion )
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red blood cells (which may have a megaloblastoid appear
ance) and granulocytes This cond 1s frequent
1y mistaken for some type of hemolytic anemia because of the
mereased numbers of erythroblasts

OI Chrome Leukerua (Table IV)

A Curonic Granvrocyric LEvkenna This type of chronic
Teukermia may occur at any age but 15 rarely present i child
hood The mtial symptoms are weakness fatigue or wware
ness of a mass” m the upper left quadrnt of the abdomen
This disease 1s frequently disclosed when routine
reveals leukocytosrs mld anerma or marked splenomegnly
As a rule these patients are not acutely il at the onset of
the disease However the symptoms become severe in the
final stage of the disease or when there 1s a conversion to
acute leukemia  The blood picture reveals an orderly pro

Figure 161 Erythroleukeria  (Bone marrow  Oul smmersion )

Figure 162  Erythroleukemua (bone marr
ow) Note

granu{ocvhc and erythroporetic cells the latter showmgnt;l“:\:eer

SVtoplasm and very dense chromatim 1n nucler (O unereran )
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gression of all phases of granulopoiesis from the myeloblast
to the neutrophil, as well as an ncrease n the number of
platelets The bone marrow exammation discloses marked
proliferation of all forms of granulopoiesis including the
neutrophihic, eosmophulie, and basophihe series  The number
of megaharyacytes 1s markedly mncreased, as indicated by the
thrombocytosis which 1s usually present There 1s often a
tendency to bruising despite the great merease of blood plate
lets This has been ascnibed to a qualitative defect m the
platelets (thrombasthema), or to defectnve thromboplistin
formatron

There may be an unusual vanety of climecal pictures m the
atypreal forms of chronie granulocytic leukermt  The mutial
mamfestation m1y be a long standing asymptomatic leukocy-
tosis which leads to a search for the source of chrome nfec
tton  An mitil erroncous dragnosis of poly ey themin vera m1y
be made when erythrocytosis and thrombocytosis, with some-
what elevated hematoenit values, are present In these cases,
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the splenomegaly may occur erther eadly in the disease or at
a later stage In rare cases the patrent may present a typical
myelofit which subsequently p to Jocy tic
leukemia

Polycythemia vera may be confused with this type of chron
1c leukemia especrally when there 15 2 significant leukocytosis
Other cond ken for chrome locytic leuk
include wfections severe bleeding or replacement of the bone
marrow by carcinoma or lymphoma which often exhibit ym
mature grannlocytes n the penpheral blood {leukemord re
action}

B Cimonic Linvenocyne Letnenia Ths type of leukenma
usually occurs m adults The mitral mantfestation 15 generally
a diffuse symmetrical asymptomatic lymphadenopathy, with
no systemic symptoms There may be a2 mild splenomegaly
and palpable “masses” m the abdomen The chagnosis of thus
disease 15 freq ently made when routine hematologic examm
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Figure 164 Chronie lymphoeytic leukema (peripheral blood)
Small dense cells with scanty dark eytoplasm and ver, demse

clumped nuclear structure {01 mmmersion )

Figure 16> Bone marrow from patient figure 164
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gression of ll phases of granulopoesis from the myeloblast
to the neutrophil s well s i mcerense 1n the number of
platelets  The bone murow exwmmnation discloses marked
proliferation of all forms of granulopoiesis 1ncluding the
neutrophilic eosmophilic and basophilic series The number
of megharyocytes 1s marhedly mcreased s indicated by the
thrombocytosis which 1s usually present There 1s often a
tendency to brusing despate the great merease of blood plate
lets This has been asenbed to 1 quilitatne defect 1n the
pltelets (thrombasthenin) or to defective thromboplastin
formation

There may be an unusual vanety of clinieal pretures n the
atypieal forms of chromie granulocyic leukenmnt  The bl
mamifestaion may be 1 long standing asymptomatic leuhocy
tosis which Ieads to 1 search for the source of chrome nfec
tion An mmtil erroneous dingnosis of polycytherm sert may
be made when erythrocytosis and thrombocytosis with some
what elevited hematoenit values are present In these cases
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rhed

¢ gruloey t ¢ leukemin (1 one marrow) \h(O)

tic cells 1 all pl wes of matunt
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Cimonie LEVEEMIA
Duraton Distinguishing Atypical Dufferentiol
Clincal Features Chatacteristics Diagnosts
2108 Marked sph I Longstand Ayelofiby
e 5 tomat Polycytherma rubra
years  No Syp o4
I anemia Teukoeytous vera Severesafection
Thrombocytoss Splenomegaly ot blceding
Carcinoma o8
Iymphoma
(a) replacement
(b} leukemord
Teaction
3020 o Tzed fopena No L mn
Sers Dmphadenoputhy N3 lymphedencpathy  aved persons
lemomealy N o sl ly  Chronic infections
systemic manf Unevplained anemia C: esponse
untl late incourseof  orthrombopenia  to neaplasm collagen
disease Hypersplensm diseases Leukemie
o o Iymphosarcoma
auto tmmune hemolysis
1to3  Hepatosplenomegaly [ L -
sears  Pancytoperua
Cutaneous infiltration
Marked monocytosis
and histiocytosis
Pre-lewkemic state or
early leukemia
Atypical lymphoma
3to12  Severesystemic “Acute sepsis ‘Chionsc lymphoc,
months  manfestations Pmlnngcl:lvmnypc xmkmu’nfmﬁ'f
Asymmetnieal mfettion mononucleosis
Ilymphadenopathy Acquired hemolysis
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TABLE IV
Type of Cytology Age Group Onset Chncal
Lettkemia Course
Chronic Proliferation of all All ages Insidious  Chrome May
Granulocytic  forms and stagesof ~ Raremn convert to
granulopoiesis childhood acute Jeuherma
Chronie Mature lymphocytes  Older Asympto  Progresses
Lymphocytic  Dark blue cytoplasm  persons matic for  slowly
heavily stamning nuclei penod of
years
Chromic \Monocytosis Older Chrome  Progressive. May
Monocytic Reticulum cells Fine persons develop mto
reticulated nucleus acute leukemia
blue nuclecl thin
gres blue cytoplasm
Lympho- Abnormal lymphord Al ages Stormy’ Rapid
sarcoma cells Spindle shaped or progression
(Leukemic  nucleus ragged insidious
Thase) eytoplasm bilobed or

ndented nucle;
o wdembedwwle
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Figure 166 Lymphosarcoma leukemic phase (penpheral blood)

Large bizarre Ivmphocytic cells wath dense chromatin structure m

nucles which mav be indented or ladney shaped There are several

smudge cells Thev resemble atypical Ivmphocytes present s
fectious mononucleosis (il 1mmersion )
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nations are done for unrelited conditions In some cases the
lymphadenopathy 1s punful due to pressure on the adjacent
structures or m1y case disfigurement  Herpes zoster occurs
frequently 1n this type of leukemin  As the disease progresses
fever mght sweats loss of weight anemn and thrombocy
topemt m1y occur  There 15 usually 2 sigmficant leulocy tosis
with 2 Jugh percentage of mature lymphocytes 1 both the
penpheral blood and the bone marrow

Leuhopenin together with anemin and occasionally throm
bopemn may be the presenting hematologic findings  Spleno
megaly and lymphadenopathy are not marked when these
hematologic features 1re present Under these eircumstances
1t may be extremely difficult to estabhsh the dignosis of
chromie lymphocytic Jeukerma  This 15 due to the fact that a
number of other conditions m1y be simulated particularly
leuhemic lymphosircoma and replicement of the bone mar
row by neoplism

The differentral dingnosis would lso mclude lymphocytosis
occurrmg m elderly persons chronic infections (especnilly
tubereulosis and other grinulomata) response to the lympho
m1s without specific mfiltration of the bone marrow and 2d
vinced stages of circmoma The bone marrow pictures of
patients having lupus erythematosus or rheumatord rthritis
have also been mustahen for chrome lymphocy tic leukemn

C Levwrvic Puase oF Livienosarconta This condition
may oceur at my age and 1s associated with more profound
sy stemic mamfestations than those present in chrome Iympho
cytic leuhema  There 1s an symmetrical lymplndcnopwthy
1 tlus condition The differentr iion betw een leukerme lymph
osarcom and chrome lymphocet tic leukerma may be evtremely
difficult since mature forms of lymphocy tes wre common cyto
logic feitures The dirgnosis of lymphosarcom1 my be read
iy established when the lymphoid cells hne indented b1
lobed or spindle shiped nucla 1 blue evtoplism havng 2

ragged outhne and are pleomorphic  These abnormal cells
which simulate tissue cells trinsplinted n the blood strexm
are nlso prCscnt in the bone mirrow Asplnhon of this mar
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“atypreal” acute leukemtas to be the rather msidious clintcal
course which occurs despite the apparently acute process
found on cytologie study Although these featurcs may be
only of academc mterest at thts time, they may prove to :bs ‘oi

value when more effective therap are

V. Technies

L. Preparation of the Slides. These illustrations depict the
techme whach 15 used m our laboratory for preparmng a blood
film The proper amount of blood 15 placed on a clean shde
which 15 held m a honizontal posiion Another shde 15 then
placed vertical to the drop of blood and allowed to spread
The surfaces of the shdes are gently approvuimated and the
vertieal shde then spreads the blood 1n a gentle, smooth, and
even manner When the proper techmic 15 used, and the vert
cal shde 15 not pushed or pulled excesstvely, this procedure
results m an even distribution of the blood We have found
the best method for cleamng slides 1s to store them 1 methyl
aloohol, wash m hot water and then carefully dry them with
a“lint free” cloth before using

The bone marsow 1 also spread on shides m the same man-

Figure 167
{Preparation

——

Proper amount of blood on shde before smeanng

of penpheral blood flm and bone marrow shde
Figures 167, 168, 169, 170 )

Figure 168 Position for holding two shides when spreadmg blood
across edge of vertical slde



426 Leuhemia Cutis

row 1s often difficult due to 1ts fibrotic quality This condition
15 frequently confused with acute monocytic or lymphocytic
leukerma, when the cells have a more *blastic” appearance
(See Table IIT )

D Curonic Movocymic Levkevia  ( RETicuLoexpoTnen-
os1s) Tlus 1s a rare chrome condition which oceurs i elderly
persons The charactenstic symptoms are usually weakness,
fatigue, the pallor of anema, a shght bleeding tendency which
15 assocrited with thrombopenin, and leukopena A moderate
splenomegaly and infiltrated cutancous lesions are usually
present  There may be some monocytosis m the penipheral
blood, and primitne monocytes and reticulum cells are ocet
sionally present Frequently, however, no pnmtne cells are
apparent and the only mdication of bone marrow replacement
1s the prucity of white blood cells and platelets  On the other
hand the bone marrow m1y show a moderate to marked m
filtration of reticulum cells, monocytes, and histiocytes, m
anous stages of matunity The histologic prcture of the
cutancous lestons reveals very primtive reticulum cells

It 15 ertremely difficult to substantiate the diagnosis of this
disease, since the myjonty of cases eventually progress to
some type of acute leuhemn The remarkable response of the
reticuloendothehal system, associated with chromic sepsts or
neoplasty, has also been confused with this disease process

IV. Summary

We hnve attempted to describe the clinical and laboratory
differentration of leuhermt  The typical forms of acute and
chrome leuhema can usually be readily 1dentified by the
climeal findings and the charactenstic hematologic picture
However, of more importance are the diagnos:s and differen-
tation of the “atypical” forms and the “preleukemic” state
These types of the disease may masquerade as other syn-
dromes, especially hy persplemsm, granuloma, or chromic fec-
tons, and may progress orer a long period of time before they
are recogmzed as some type of acute or chronic Jeukerma
We have also noted the most mmportant feature of the
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Figure 169 The blood 1s smeared evenly on honzontal shde with
out pulling or pushing of vertieal shde

Tigure 170 Completed shdes of peripheral blood and bone marrow

ner to procure an even distribution of the spicules on the
shde

2. Staning Technic.

A Prmenzrar BLooo A good quality of Wright stan (pre-
ferably one which has been stored to allow “aging’) 1s used
Although the time for staming vasies with each quintity of
stan, the average 15 two or three mnutes for Wnght stam
followed by dilution with buffered distilled water (eight or
10 drops) for eight to 10 minutes In peripheral blood films
the morphology and towicity of the granulocytes, as well as
changes 1n the ervthrocytes and platelets, are readily deter
mined wath this stunmg techme

B Bosc Marrow We prefer the May Grunwald Giemst
staming techme  The May Grunwald stam 1s apphed 1n a con-
centrated form for two minutes followed by dilution with buf
fered distilled water (eight to 10 drops) for four mmutes The
shides are then washed with distilled water to remove the ex
coss diluent  The Giems stamn 1s freshly prepared ( 90 drops
of concentrated dye to one ounce of buffered distilled water 1s
sufficient for approumately 16 shdes) and apphed to the
shides for 15 minutes A properly staned bone marrow wall
disclose vividly elear colors m all the cells We have found
tIus stam to be far supertor to Wright stan for stumng bone

marrow shides
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