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INTRODUCTION

Inmdghty—d.x years since hapos! first described Multiple
Idiopathic Hemorrhagic Sarcoma, the diseass hat continuowmty
stimulated fnterest. In the courss of time every concetvable
facet of the interesting disease has been recorded and dis-
cussed mdullnddmee.lgelndmpruﬂrpodﬂm.tunﬂml-

ogy and logy possible tive fuctors, path
y ): k aspects and There
h.u-mm}tavolumhnmlitaatmonthomb}ect,mhrga
that to Leep ahweast of it is almost impossble. Dr Bluefarb,
in undertaking to review and to assess critically this vest fund
of accumulated knowledpe, has rendered an invalughls service.
Gathering the material for this monograph was obviously &
laborious task. It {5 not tmportant that be is unable to ascibo
the disesse to & single cause- it is not important that his dis-
cunsion of trestment ends on a depressing note. 1t ix traportant
that all available facts are here recorded in one small mono-
graph. In this easlly accemsiblo book fs a critical enalysis of
the various views as to the cause of the disease, a sober ap-
peaisal of the various therapies that have been sugpested,
indeed, a full consideration of every phase of the disease—and

abso, many Httle-known facts are heredn recorded.

Dr Blocfarb s uniquely fitted for the task for he has lmg
becn-m'lmumldentofﬂmcnmnemnnnmfmﬂomof
h d, vv‘“ He

% and of Tled reti
has contributed dgntficantly to the literature of this subject.
He has presented the material in this monograph oo Kaposfs

sarcoma simply and in Jogical sequence It should Jong serve
a3 an authacitative source of reference

Herbert Rattner M D

it
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1 Moritz hapost (1837 1802) A previously unpublsbed photo-
graph (through the cowrtesy of Paul E Bechet, M D and Arthur
C. Cuxtis, M.D)



HISTORICAL

quﬂlm(li&i’a)ﬁntduaihedncondldnnwhichho
named “Idiopathio \Mulipls Pll;mentS.lmmna of the SHn.'
‘The present of haposds S

by Koeboer (137b) in 1801 K.rpodngreedh:ihhduig;m—
Um,lxnt\mnyyﬁnhter(m%) changed it to “sarcoma
1 nemorrhagh a name he belleved
wumorunemntelydcstﬂpdveddnundlﬂon,amlwouhl
abw indicate tho source of pigment (bemosiderin) in the
lestons. In his clasdeal descripion of the diseess, hapost
noted the symmetry and multiplicity of the lesions from the
omect as & characteristic of the disease, This report was based
an five cases, but be later added 20 cases which he had ob-
served. He regarded the discase as distinctive and belleved
ittnbonrpa:hlmdpcculiufnrmufrotmdcn]lmm
which h istic spindle celly.




1
SYNONYMS

Tm-. vARETY of descripive terms suggested sincc Kaposis
original report give evidence of the varied conceptions of this
disease. There are differences regarding the histologio changes
of the various letions in one individual, as well as {n portions
of the same letion, which accounts, in part, for the various
theories about this disease.

Ycar Writer Synonyms

1863 kaposi Primaren  idiopathischen hautsar
coma

1872 kaposi Sercoma idiopethicam multfplex pig
mentosum

1878 Tanturd g $dtopathi 1
todes

1883 Hardaway Sarcoma cutly

1884 Babes Anglosarcoma  peritheliale fusocel-
lulere

1888 Funk Sarcomatosts gummatoides

1651 kdcbner Sarcoma idiopathfcum multiplex
hemorrh der il

1604 Kapos! Sarcoma idiopathfcom multiplex
hemarrhagicum

1854 Unna Act multiplex
telangiectodes

1608 Tommasol Primittves bemorrhagicches acrosar
cold

1896 Bemhardt Sarcomata {diopathica multiplida

pigmentosa cutls
4



Year

1899
1508

1801
1902

leqa
1010
1012

1812
1913

1913
1817
1922
1825
1028
1827
1628

1028

Synonyms 5

Writer Synonyms

Glichrist Angiosarcoma

Pogpelow Acroangioma hemorthagicnm

Selled Granuloma multiplex hemarrhagl
cum

Radoel Angioendothelioia cutaneum

Lieberthal Muldple idiopathic hemorrhagio sar
comn

Belagatti Acrosarcoma

Seq Grannloma anglomatodes

Rasch S, A telang
multiplex

Sternberg Raposf’s sarcoma

Martinott! Sarcoma  bemangtocndotheliale  in-
travasculare

Sthley Cram} Nl haad
cum

Gavcher Sar 1y primitiva tel

Bertaceind Anglocndothelioma cutanesm

Guiffre

Sarcomatosls telangicctatics cutanea
tdiopathics gencralisata

Multiple angiosarcoma

Perithcloma multiplex podulosum

cavernosum hmphangiectodes cu-
tancum

Hudelo, Caflllin Peud N
& Chene

Pautrier and Pseud (haposd) my
Diss vascular dysgenesis

Nicholas and telangioctatique pig
Favre meataire

Ti & H Iotheli
Fii

Hamdl & Resat

Acroperithelioma idiopathicum mul
tiplex cavernosum  lymphanglec
todes cuteneum



Year
1934

1835
183

1833

Kaposi's Sarcoma

Writer Synonyms

Kusnezow Endoperithetioma sarcomatodes mul-
tiplex idiopathicum (typus Kao-
posl)

Lang & Haslhafer Sy tized ongh i

Cholsser & Anglarcticuloendothelioma

Remsey
Ronchess and  Angloreticul
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ETIOLOGY
A. Incidence and Sex

KArcnuummnpyeantnhurdaﬂvdymminum
wopalitan arens ruch as New York City and Chicago as well
as {n such countries as Italy Poland and Rusda. In a review
of the literature, Dorffel (56) found reports of 358 proved
cases and added 16 casea. The total 5 undoubledly higher
than these Agures indicats since, in many largs citics, kaposi's
sarcoma i Dot reported unless the patient exhibits unusnal
manifestatians of the disease. Of the 356 cases reported in
the litcrature, Dorffcl found 335 were men (Bve under 20
years of age) and 41 were women, all adults, He tabulated
nllmrcpcrtuduptolwllnwhh:htheugewuplvm,l
total of 300 catey, which probably offers a fair
oftheugalnddcnmdnpdlmm

Decads Catos Per Cent Decade Caoses  Per Cent

First 5 L4 Sixth 8 230
Second 1o 28 Soventh " W
Third 21 38 Eighth 45 125
Fourth X 89 Ninth n 31
Fifth % 184

The incidenice fs highest between the ages of 50 and 70
years, being ket frequent in young adults and rare in

It is known that this disenss vnually affects alder persoas and
ts moch more common in men than in womcn. Howover
vounger penons are not fmmune The fnt symptoms may

1



8 Raposi's Sarcoma

appesr early fn life while the typical full syndrome occurs at
a later date,

Of the 434 patients reported up to 1639 Choimer and Ram-
sey (40) found only 5.9 per cent were women. From that
date to 1850 we found 144 additional cases in which the sex
was given, among which there were 15 women, or 9 6 per cent
of the total. Therefors, it seems app that b 6 and
10 per cent of all cates reported occur in women,

An instance of the discate affecting sevcral members of a
family was reparted by Greco (85) His patlent was a 63
year old man whose two brothers had died of the discase and
4 son of one of thete bruthers bad just developed the con-
ditton. The patient had the clasdeal picture of haponis sar
coms for Bve years.

B. Octurrenco 1n the Young

kaposfs sarcoma rorely affects culdren, ouly eight cases
occurring m the first decade of life have been recorded lhoc
sard (136) described an eight year old Chinese boy and
Dorifel (56) reparted a boy who developed the disease fol
lowmng trauma at the age of dx yearx. \[c Leans (157) patient
was a five and onc-half year old child who presented a sym-
metncal, deep purplish discoloration of the face the cheeks
were markedly edematous, hard and tense and this coodition
extended up to the Jower lids and down to the loner Hp and
chm. The lips were indurated and pigmented, and there was
a skight hemarrhage i the subconfunctiva of the left eye.

The youngest patient was recorded by Chargin (39b) who
stated that he had observed a six manth old infant with
Kaposis disease A patient having the oaset at five vears of
age was p 1 at the D. logical Confi of the
Mississipp Valley and Central States Dermatological Assocls
ton (37) Ths pabent also hod ossevus changes in the left
pubic bone, Jeft tium and the humeros. Grabam-Little (84)
deseribed a woman who had developed the discase at the age
of eight yeans. Denzer and Leopold (54) reported a four
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and one-half year old American boy of Italian parentage, who
developed tvro hlus spots on his left leg which were attributed
to traumi. Thers werw two purplish raised painless nodules,
each 2 cms, in dismeter on the middle third of the left leg
and several darl, firm purplish plagues on tho ankles. His-
tologic examination revealod Kaposis sarcama The lesions
did not respond to roentgen ray therapy and the patient died
five months later The diagnosis was confirmed at autopsy
hemel (133) described a 6 year okl Bantu boy who had no
catanecous lesions and the diagnosis was made on histalogio
caaminstion of a ymph node and the spleen.

The occurrence of Kaposi's sarcoma in the second decads
was reported by Seoear and Wien (232b) in a 15 year old
girl. Corson and Knowles (£7) described two cases, ons a 17
year old boy and the other a 15 year old girl  Senear and Caro
(232) reparted a 16 year old Italian girl and Siivers (239%)

patient developed the discaso at 14 years of age. The patient
reported by Bechet (14) was 18 years old and the case pre
sented by Hedge (114) was an 18 year okd boy

C. Geographical Distribation

Tho wildespeaad impression that Kapotl's sarcoma s Hmited
almast exclusively to Jews is now belleved to be erroncous.
On tho bass of studicy reparted in the Lterature and personal
observation, we do not beliove that the race of the patient s
an ctiological factor in this discase Ve aro in agreement with
Darffel (56} who states that the distrbution of the disesse
is grographical rather than racial, since the vast majority of
paticnts appear to be Russian, Palish or Northern ItaHan.

Whe (2852) found that the coses recorded fn Aew Yok
City were almaost all men of Italin or Galictan birth. Among
50 patients from Narthern [taly repacted by De Amidls (53)
none were Jewish. In the literature Dorffcl (568) found 111
Italian, 30 Russian, 20 Polish, and 45 Jewlsh patents, most of
whom were bom n Rumda or Poland but they wers not in-
cluded with cither the Rusxian or Polish groups In the sum-
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mary There were also 12 Austrians, 8 Americans, 7 Hun-
gardans and 53 Germans, while the remainder of the 358
patenty represented nearly every natlonality in the dvilized
world. Among 62 patients described by Cholsser and Rarusey
(40} they found 12 were Itahan and 13 Jewish while 16
were from diverse localitles and in 23 cases tho locality
was not mentioned. The disease appears to occur less fro-
quently in Germans, Scandinavians, English and Americans.
However \McCarthy and Pack (153) found 30 (83 per cent)
of the patients in their serfes were Jows ar Italians, regardless
of nativity whereas arranged an a geographical basis, Eastern
Europe was represcnted by only 74 per cent, peactically all
of whom were Jewish or Itakan, Although the high incidencs
of Jews and Italians in New Yark City should be considerod,
they beleve that these findings suppart the theary of racial
or biological proclvity

Tn their series of 36 cases, McCarthy and Pack (153) found
eight patients (22 per cent) to bo Amcricon born. Lapnes
{144) pathent was a native American man whose family had
resided here for two generations. In commenting on this case,
kingsbury (134b) stated that he had never before observed
this diseaso in a native American.

Tho patient described by Gillet (83) was a 30 year old
Mohammadan man and Gougerot, of af (82b) reported a
30 year old Armenian women. hocsards (138) patient was &
Chiness student who developed the diseass at eight years of
age and Epsteins (85) case was tho first to be reported in a
Japapess woman. The first report fram India, occurring in
a Hindu, was that of Baperjee (12)

Kaposf's sarcorma appedars to bo comparatively rare in the
Negro race  Ells (64) patient was a full-blooded Negro who
was o native of the United States. He presentod nmmevous
pigmented, non-scaly macules, up to 1 cm in diameter on
the chest and sbdomen, and many firm, painless cutancous and
subcutaneous nodules of 3 mms. to 2 cns. Ip sire, on the arms
and legy. Lowentha! (152) deseribed ¢ full blooded Negro
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who had about 8 dazen nodules on the foot and around the
ankles. Garpers (58) patient, & 54 year old Negro had
discreto and confluent, deeply pigmented nodules and plagoes

land as well as luge nodulated plaques on the thenar
eminenco and in the palm There was a serica of nodules
along the hypothenar eminence and a small plaque on ths
right wrist joint, just above the palm, and twenty or mare
each about 0.5 cms. in dlamoter an both ankle
and Peale (2) reported a 80 ycar old Negro

who

him from sleep. His heart was moderately enlarged to the
left, and there was a blowing systolic murmur at the apex,
trammitted to the axilla The liver was enlarged. He died
suddenly and autopsy disclosed the pericardial sac to be im-
memsely dilsted with over a liter of fresh, unclotted blood.
‘The heart showed moderate concentric Arising
from the wall of the right atrtum just distal to, and to the base
of the right auricle, was a podulsr hemorrhagic tumor mass,
mcasuring 4 cms. at the bose. Just dista] to, and to the right
of this region, a somewhat smaller tumor aroso from the right
arterlal wall down to the anterior surface of both the right
and left side of tho heart, and up over tho conus arteriosus
and, at tho baso of the aorta, thero were numerous plaques of
tumor tissue. However Symmems (254b) stated that be had
cxamined the histalogical sections of the cardiac tumors and
disagreed with the diagnosls of Kapos!s sarcoma.

A 61 year old Negro who had developed small tumors on
both feet nloe yeans peerfously was deseribed by Brunsting
(30} The lesioms progrencd to fmolve the entre sole and
toe of the right foot and the Instep of the left foot. Thero
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were numerous pes sized and larger round, frm cutaneous
nodules, pink to brownish in color distributed over the soles
and toes of both feet. A diagnosiy of blastomycosls, proved
histologically had been made seven years previously There-
fore Brunsting belfeved tho most plawible explanation would
be that haposi’s surcoma developed on the background of an
older mfectious process. A 43 yeur old Negro with lesions in
the oropharyns was described by Syrop and Krantz (255)
Bluefarb and Webster (26c) reported a Negro who had
Kaposf's sarcoma of the skin and lymphosarcoma of the lymph
vodes. A fullblooded Negro was reported by Perily and Lisa

2 hspoms sarcoma oconrring in & patient with by mphossreoma.
3 Esponia sarcoma in a Negro.

(188) and Hazen (113) staied that he had observed two
Negroes having hapotfs sarcome. The octurrence of haposi's
sarcoma in Negroes has also been described by Pardo-Castelio
(190) and by Sneid (244) Smith and Samitz (£43) described
an 85 vear old Negro and Andrews (6a) presented an Amerl
can mulatto with kapos's sarcoma.

Findlay (72) believes that Kaposis sarcoma i1 not particu-
larhy rare fn West Africa, dnce there Iy an occurrence of at
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jeast one case in 50,000 among the young adult population.
In 1929, Jowt and Ladgret (125) descrbed a Bantu Negro
wha developed multiple tumory of Kapos!'s sarcoma. A pative
of the Belglan Cougo who had nodular lesions on the upper
extremities and scrotum way described by Hogowsky (208)
who also mentioned that this was the sdxth case observed i

this geographical area. Keasel (133) descrbed a gx year old
Bantu boy Two patients, both Bantu men, were described
by Kaminer and Murray (131) Theyfolmdthntﬂm:ao{
Kaposl's sarcoma sarcoma affectivg Bantn men had previcusly been
reported. This relatively high incidence is f siriking coatrast
to the relatively few cases reported in Ametcan Negroes and,
therefore, they comsidered the posxibility of a genstic factor

D Predispesing Factors

There appears to be a definite relationship to certuin pre-
disposing factors such a8 general ar local vasaular lesons,

cdema and alight Inflemmation, or by deflnite vascalar
ectadse,

According to Pack (183b) these patients exhibit a coonmon
phyxical habitus, nomely fat feet, chort sturdy legs, thick
ankles, tight inelastic skin and coexistent or antecedent cir
culatory disturbances of the Jower extremities, such as varf
cosities and edema. The legs usually show vardcosties and
nodular bleeding of tho peripheral vessels, another tndication
of tha vascular orfgin of this tumer

Recent studies indicate lymphedems a3 a factor in the
genests of angioblastic sarcoma, according to McCarthy amd
Pack (153) who state that lymphangiosarcomas of the upper

m‘]t" d L {1 n mml depl arc idmﬂcnl
wlthKn;ud’;urwma- Stcwwtdemu( } reported
K ping | n tho arms of sy
women whose elephantl f had been

prf:cnt[mmdtto.{)mn Thuyrpcculuuionaeaxmnn
svitemic carcinogenic factor responsible not only for the anglo-
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M4

4. Kapous marcoma in a \egro.
5 Typical Jocalabon of Kaposi's sarcoma.
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sarcoma of the arm, bat also for the primary carcinama which
lad to rudical mastectomy All six patients had cutancous
Jeslons which resembled Kaposl's sarcoma both dlinically and

y Two similar cuses were reported by Aegerter
and Peals (2) and by Hansson (108) Both women developed
kapod s sarcorna of the lower extremities nino and 29 years,
respectively aftu—thommofmndvu}ympbed:mn“mcb
had resulted from inf The p d lymphed in
bod\cuu.-p-pamdmmﬂmkaﬂnmbknawnpruikpodng
factor since po other primary peoplasm had previouly been
detected,

1 Occupation. Appraaimately @5 per cent of the reported
casen are of the “laboring class and a scant 5 per cent are
white collar workers, aceording to Van Clevo and Hellwig
{265) Sequcira (2334) commented on the fact that most
patients are men of powerful build. The “labodng class
patients include those exposed to extremes of temperature as
well as those who do manual Libor It has never been ad
cquately explatned why office workers and professional persons
are less frequently affected than laborers, unless the element
of trauma fs more proao to occur In the latter

It is the opinlon of AMcCarthy and Pack (153) that the
lLaboring occupation docs not necessarily predispose to haposl's
sarcoma, but rather that the occupation requires the patient
to be on his feet for Joag perods of tme. This Is further
cmphasized when it is noted that most paticnts develop the
initin] tumor on the feet or legs, and often have an essoclated
edema.

2, Trauma. Mechanical, toxic o infectioas Injury may elso
be o factor Ewmples of mechandcal infury preceding the
development of haposfs sorcoma in the injured ares are
frequently recorded. Lieberthal (151a) desaibed a man who
had injured his leg and, ane manth later painful swelling and
nodules developed on the injured leg, which was the fint
nmptom of the disease. Ledermamns (147) patient de-
veloped tpical nodules on the arm following a borse bite
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threo years previously New nodules appoared in this area
after a short ime, Ormsby and Mitchell (186a) reported a
56 year old Swedish man who developed the diseate following
gnat bites. Weber and Daser (273b) described a patient who
developed nodules of the disease after stepping op a nail
Hedges (114) patient, an 18 ycar old boy had pierced the
right foot with a nail nine years previously Ths man reposted
by Siblev (237) had cut his hand slightly on o tooth when
dealing a blow eight years before. A small red spot sppeared
immediately afterwnrd, which had gradually incressed in sdre
and, 18 months later a pigmented lesion appeared on the
back of the hund. Later the feet and anlles becamo fnvolved
and the condition gradually spread upward to the face, while
the head and neck were the last areas to be imuhed by
tumors. Pick (188a) Wallhauser (288) Zumbusch (291)
Dalls Favera (52) Chargin (38a) Jeansalme (126) and Feit
(70) bave also recorded cases in which there was httle ques-
tion of the relationship between mechanical fnjury and the
subsequent appesrance of tumars in the Infured areas and,
subsequently in the typical distribution of the diseass.

3. Cold., Esposure to cold has been mentioned as a factor
in the development of nodules of Kaposis sarcoma. Semenow
(231) observed 10 cases, within a five year perlod, and noted
that & large propoction of these patients had been exposed to
more or less severe and prolonged cold and he was inclined
to attribute a causative influepce to this factor In onos of his
cases the blulsh podules occanonally disappeared spontane-
ously but always reappeared in cold -.nd dnmp woather Vagus
types of erysipelas, immedi, of
podules of Kaposls sarcoma, as well as }ymplm.ng;lth and
celluhtis, have been reported.

4. Vascular Changer. Arterosclerosls and other vascular
changes, such as those present in syphilis, have been reported
frequently The vascular changes are usually found at antopsy
but thelr high incidence s probably cxplicabls on the basls
of the advanced ago of the paticnts, accordtng to Dorffel (56)
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In some cases, no definite preceding factor was found, bat
often vague, prodromal symptoms were praseat, such as rheu-
matic pains, which are recurrent and subject to vadations in
weather as mentioned by Steiner (247) and others. Pelagatt!
(194 caso 1) described a patient having paralysis of ons dde
of the body and it wus oa this perslyzed sido that Kaposi's
sarcoma first developed. The condition ahvayy remained more
severe on this dds whils lems sovere manifestutbons were
peesent on other areas of the body The patient described by
Ublmann (262) had fractured the upper arm with resulting
paralyss. This extremity was first affected by Kaposi's sar
coma

5, Arsenic. A patient who developed Kaposfs sarcoma ap-
parcutly folowing an crytheme from arsphenamine, was
described by Leigheb (148) A 76 year old man who had
Kaposi's sarcoma for 17 years was reported by Eljasz (62)
He devcloped a cutuneous hom following intravenous in-
}cdimxdmlm:nlcnl(Solum) This hom was removed

and histologl lod typical Kapasf's sar
cama.

E. Sites of Predilection
‘The sldn is tho most frequent site of predilection in haposf'
sarcoma. The cutaneous surface of the lower and upper ex
aro most frequently Ived (75 to 85 per cent of
tha cases) although po area of tho cutancous surface i3 cxempt.
The next most frequent sites of involvement are the sub-
mucosa of the cnbiro gastrointertinal tract, the caternal geni
talia, tho superBcial and decp lyroph nodes (especially the
retroperitoncal and mesenterie) Hver and lungs. Less com

pleura. Lesions aro extremely rare fn the heart, central nervons
system, peripheral nerves, tongne, bladder muscles, pitultary
gland and brain, while involvement of the thyrodd gland,
ovary or uterus has oever been reported.
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1 Estremities, kaposf's sarcoma has a marked tendency to
localize on the extremities, and develops symmetrically with &
typical arrangement. The cutaneous leslons at first appear
on the hapds and feet, then on the forearms and legs, and
later indude the arms and thighs. Primary cutanecus sar
comats, localized in this manner may be regarded as the
Xapost type. Frohlich: 83)

In eleven of Hancsons (108) patients, the first nodule ap-
peared on the feet, In six the fint manifestation was oa the
hands, and two had primary lesfons on the lower Jegs. Pick
(1682} also described the first localixation on the lower legs.
Staty (246) reported a caso in which the disease was limited
to the hands. Philippson (197) and Dalla Favera (52) con-

toward

sider the extremities as well as the external genitalia, common
sites of the discase

The eruption {s usually uailateral at first, then becomes b
lateral with a tendency toward symmetry as tho disease
peogr Svmmetrical involvement of both lower extremitics
is designated stocking distribution.  Occasionally the con-
ditton is generalized The lesions are most numerous at the
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peripheral ends of an extremlty and become sparser near the
trunk, which is raroly involved until late in the disease when
the internal organs are abo involved.

Symmcrs (25a) states that while the distnbution of the
cutaneous leions are of interest, their significance is not clear
e found that lesions occur in greatest abundance in the skin

covering the hone and in lesser numbers in the
ikin over soft tizrues, Most often the lestans first appear on
the lower extremitics, not uncommoaly they mey frst appear
on the fingers, around the wrists and on the affected ex
tremities. The plateaulke formations nsmally attain their
greatest size in tho immediatn vicinity of the joints; notably
tho sall joints of the hands and feet. The cutaneous lestons
appear to have a predilection for the less fimible skin areas
having a less plentiful blood supply and appear to avoid the
mote casly movable slin areas which have a more abmdant
supply of blood.

A T8 ycar old man, presented by Moo (174) frst de
veloped Jesions on the toes and feet eight years previous to the
development of lesions on the dorsum of the hands. Cougerot
and Burnler (82a) described a 40 year old man who had
nodular lesions, localled anly on the palms, of three moaths
duration. Gonzales and Vidaurrets (81) reported a 55 year
old ItaHan who first developed & small tumor ca tho index
finger Three moaths later numerous other nodules appeared
on the dorsum of the hands, forcarms, feet and lower legs.
Same lesions were slightly ulcerated, and othery tended to
form conflucnt tumars. There was a generalized edema of
the hands and fect and nodules in tho lobe and pimma of the
right car Costello (45b) presented a patient with a soft,
compressible telangectatic, marble-sized lesion on tho right
mlm which was thought to be a granuloma pyogenicum.
Zakon (258a) described a 63 year old man who had developed
dusky and sharply outlined, infiltrated plagues oo the dornm
of the right hand seven s cars previowsh,

Formans (7Ba) patient was o 38 vear old man whose only
levions were an cruption on the small Boger of the left hand
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which slowly extended to form a patch of purplish infiltration,
faidy sharply defined, oo the back of the hand, and gmilar
areas on tho fingers. A 21 year old man, reported by Forman
(79b) had the initial lesons on the ulnar border of the right
hand while, at the same Hme, lesions occmrred on the left heel
Rorburgh and Klaber (215) presented o 41 year old man
whao developed coalescent groups of ralsed, firm, smooth, dis-

7 Nodule on the toe as the fiat manifestation of kapasls sarcooa.
8 Noduler angiomatous jemon of the arm granuloms
pyogenicum.

crete, purple nodules, covered by a thin loose scale on the
right middle toe akl immediataly proximal to this toa. The
pail was grooved and largely occluded by two superfmposed
angiokeratoma, arising from the superficdal aspect of tho nail
fold.

All of the cases originally described by Kaposl, and most of
those obsen ed since, have exhibfted some degree of symmetry
Klaber (135¢) descnbed a 32 year old woman in whom the
disenso had remained unflateral two years after onset.

The 63 year old Polish man, described by Kingsbury (13Hs)
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developed the eraption on the left index fingsr ans and one-
balf years previously and on the dght foot nine monthy later
The Ay of the affected sreas was parplish fn calor with
numerons hemoerhagie nodules. Rattner and Neabauser (204)
presented a 50 your ok man who fint developed a ledon on
the right thenar eminence four and one-half years before the
appearance of e small leslon on the dght lower extremity
which graduelly increesed in size and new lesions appearsd
from time to me on the axtremities and left buttock.

Finnerod’s (73a) paticnt, a 29 year old Hungarlan womap,
developed the inital ledion, a hard red nodole, on the tero-
posterior surface of the right arm. Thers were two Jasions
oach on the right and left thigh and left leg and ano each
on the right leg, shoulder and scalp. Frost (83) described a
48 year old man whose ledons appeared first on the hunds,
later om the legs, and subsequently oa the tocs, can and body
The leaions wers accompanied by edema of tho hands and
feet. There was also oo lesion on the right eyshrow and one
on oach ear  Webster (274) described a 77 yoar old man who
had {nvolvement of the right hand and, to a slight degres, of
the right foresrm for sx years preceding Ws death Along
with a relatively few other similar cases, this Indicates that,
astde from the type origivally deserfbedl by Kaposl, the condi-
tion may be encountered with a single or a few Jocalired
cfflorescences, frequently caly on ane side of the body which
remain for an cvteoded perdod befors extension occurs.

A patient having a small, rote red spot on the left hand,
which lugely disappesred on pressure, was reported by Sel-
hoest and Polano (229) The disease had apparently remained
statlonary for about 18 years, after which there wus a relatively
mpid evtension, so that, 20 vears after onset, kestons on both
the hands and feet were clinkally and histologlcally tvpleal
of hapows sarcoma. hreibich (138) described @ patieat hav
ing onby Mo cutancous leslons both on the rght foot. Brann
and Seuffer (28) reported & case from the clinical recards
and moulagrs of Frieboes, in which tho ledons were almost
entirely restricted to the right hand, thers being onfy slight
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involvement of the left, and one lerdon on another part of the
body In Mierzeckis (160 case 1) patent, the disease was
still confined to the right hand and elbow two years after
onset, Catianeo (38) observed two patients, both having a
xingle lexon, in one case on the right leg, and in the other
on the left leg. In the case described by Senear and Wien
{232b) the manifestations of the disease were restricted to
the left foot and ankle,

2. Scalp, Face and Ears. A 72 year okd man who had mul
tiple mmall tumors on the facs was described by StilHans and
Smith (250) A largs, hard, purple tumor mass had been

9 Iuhnouthcfacemembﬂnglculmlcnodulﬂ.
10 Lesions on the face resemblmg keakemic nodules.

excised from the right nde of the nose six years before. Threo
yeans later a small purple mess had appeared on the right
wrist and dorsam of the left hand. Symmers (254a) patient,
& 68 year old man, had vaguo gostrointestinal symptoms for
seven vears and & mmall praritic growth on the auricle of the
right car A similar growth had been removed from the same
area a year previously  There were recurrent, unilateral lesions
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in the auriclo of the right ear without corresponding chenges
in other perty of the body
Awyp:runﬁmm,dm{bedby]ml) (127) had only
twro Lesions; one o the scalp, the other on the forehead. These
small painless lesions had appeared four months befors, and
the scalp lesion was diagnosed as & cyst. It was removed
surgically but faded to heal and pew lesions continned to
appear The unusual location in the scalp, without nodules or
plaques elscwhere on the body made the clinicel dizgnosls

11 Nodule ca the ear bl L

difcult. Wise (2553) described a patient, haying a nodule
on the pose who also had another nodulo on the cheel and
Lestons on the thighs, fect and forcamms. Mackee and Cipol
laro (155b) described a paticnt with a noduls en the car and
discrete nodules on the feet. Rulboa (218) reported a 58 year
old man who had a small purplish tumor on the outer border
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of the right upper eyelid which had been present for eight
months. Soon, two smilar lesions developed in close appos-
tion to the first, and stmilar lesions developed on the right
eer and neck. Fraser (8lc) d that the histological
diagnosis in this cuse was Kaposi's sarcoma in spite of tho un-
nsual location of the lesions. He mentlonced that Ewing (66a)
observed a patlent having a singlo Jesion on the tongus.
Spinner (245) reported a 67 year old man who developed
an ioritadon behind the right ear six months before. Several
mall nodules appeared a short time later  Mitcheil's (171)
patient, a 44 year old Italian, presented thickened, infiltruted,
inflammatory plagues and nodules of 10 years durution on
tho ears, nose, hands and feet. A patient described by Gilchrist
and Ketron (87b case 2) had six distinet ledons on the face:
five of which, at first glance, appeared to be chronfo Jocalized
patches of rosaces. The majority of the ledons were present
on the lower third of the pose. The two lesions on the right
side were semiglobular firm, raised, reddish brown nodules,
about 4 mms. in diameter of two years duration. The thres
lestons on the left side were deep red, smooth, flat, rather Linear
shaped elevutions, deeply infiltrated on palpation, measuring
3 by 6 mms., and had been present for six to efght months.
There wero lesians on the center of the cheek and chin, present
for one month, which were dark red, slightly raised, deeply
infiltrated patches, 1 by 1% cms. in stze, and showed no logs of
color upon presyure

The usual history according to Crocker (48) begins with
diffuse cvanotic spots which pass into inflltrations and then
into nodules, with or without preceding odems. Traub (280)
reportu:ln&ﬂyearuldltnﬂmwimﬂntprmtcdnnlhzr
large, purplish, ulcerative lesion of the left ala nasi, which was
2 cms. m diameter and clevated 1% cns ebove the surface
of the skin. The ledlons, present for four months, were peo-
sired, pigmented and vascular and involved the Hght ear
lip and darsal surfaces of the fingers of the Jeft hand. Dorflel
(56 caso 8) described o patient fn wham the diseaso first ap-
pearcd on the oyelids ten years proviousty with hemomhages
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and nodules. Leslons subsequently appeared on the scalp and
face and later bocame geperalized. Another patient (56:case
14) developed lesions on the poso six yeary previomsly and
later lesions appeared on the fingers and toes.

Epsteln (65) reported a patient whbo first developed pur
puric lesions on tho right ear A nodule then appeared on this
spot which was soon followed by the development of two
more nodules close to the odginal leslon. Becker and Thatcher
(15b case 1) described a 52 year old man who was first soen

12, Unilateral lesinas oo sealp and forehead.
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with syphilitic hemiplegie. He presented a few dusky ery
thematous, semi-globular tumors, up to 0.5 ems. in diameter
on the face and chin which had been present for three ar
four years, and had recurred after complets removal by elec-
trodexicention.

A 52 your old Swedish man, presented by Bluefarb (28a)
&rst developed a nodule on the left ear seven months befors
the appesrance of nodules on the left side of the scalp and
forehead corresponding to the ophthalmic branch of the
trigeminal nerve.

In cases reported by Perrin (195a) and by Funk (81) the
initial efflorescences wero on the cheeks axd nose. Hansson
(108) described three patients having the initfal tumor on the
pote His first patient, a 44 year old man, had a tumor of the
left nostdl which had gradually increased in size for two
months. The ledon bled occasionally but cansed no other
sympioms, It wos reddish, scob-encrusted and about the stze
of 2 pea. He was unablo to find previous reports of such a
primary localization. Kapod and several other investigators
definitely state that nodules appear on the face ocaly at 2
much later stage of the disease. In o seriar of 168 cases,
Ronchese and Kem (210b) noted that two patients had lesloos
on the eary, ono on the face and one an tho scalp.

3. Oral The mucous membrane of the mouth is belicved to
be one of the most common localizations in the more advanced
stages of the disease, occording to Philippson (167) Bem-
hordt {19) and Scllel (230) The growths In tho visibls
mucous membrune alwnys appear to bo associated with
dmilar cutaneous growths, and were {t not for this association,
might casly escape clinical tdentification, accarding to Sym-
mers (Z54a) Tho palate, especially tho hard palate, secms
to be the most commeon site of involvement fn the mouth, ak-
though patents with hemorrhagic lesions in tho eoft palate
and gums were reported by Kingsbury (134a) and Sequeina
(233¢) Lesions occarring on the hard palate as an clongated,
purplish plaque situsted transversely across tho roof of the
mouth and invohing the posterior aspect of the hard palate,
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were descnbed by Wise (255¢) Kumezow (143) descnbed
a patfent with nodules on the left side of the hard palate and
000 on the upper lip which was the size of a chery At
antopsy there wero two pes sized bluish nodules prescnt at
the base of the tongue. In the caso described by Beerman and
Tavs (17) the patient had s purplish nodule ou the Lft sido
of the hard palate. Gross (101) patient had leslons oa the
hard palate and Jower lip in addition to other lesions. Down
ing (57) also described such a case. The first manifestation
of the diseass occurred on tho hard palate in the case of

-
13. Drerete nodales on the bard palite.

Kaposis sarcoma of the bano reperted by Fejt (70) Two
of Hantions (103) paticots had lesons Jocalzed on the face-
ooe of whom also had blulshred Infiltrations in the hard
palate  Bhuefarb and Rodin (26b) abo ohsericd two patients
having lestons on the hard palate,

Silvers (23%a) presented a maa who had as ulcerating ey
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sized mass on the right tonsil Feldmans (71a) patent had
a solitary lesion on the hard palate. Stats (248 case 2) de-
saribed a patient with two £ mm bluish tamor nodules on the
left side of the tongue, fust behind the sulcus terminalis.

14 Group of angiomatous nodules tnvolving the hard palate.
15 Closeup view of illustration 14.

Arauz, ¢f ol. (7) reparted nodules on both lips, the palats and
the dorsum of the tongne. Grrzybowski (102) reportsd in-
volvement of the tongue- Roger and Vignes (208) patient had
involvement of the lips and the patient described by Fesrce
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and Valker (183) bad involvement of the gums. This man
developed the diseaso at the site of an extracted tooth
C nodules won followed. Zakans (287a) patient had
lesloas on the soft palate and left tondl

Wiss (253a) described a patient who had two purplish
nodules on the left anterior pillar and on the adjoining hard
palate. Stats (248 caso 1) reported a pea-sized, circumscribed
parplish nodule on the buccal mucosa. The 59 year old Italian
man reported by Seagrave (228) had a mass in tha naso-

Conjunctival nodules have been reparted in Kaposls sar
comz and are weslly amoclated with histologically similar
growths fn other accesuble mucous membranes, such as tho
mouth, pharynx and esophagus, and alvayy, it appears, with
corresponding  cutaneous chungey. A patient reported by
Symmers (254a) presented an oval new growth in the con-
junctiva fmmediately adjaccut to the upper and outer edge
of tho left comen. This lexlon was movable and non-plg
mentadl. Thero was a gmilar cotancows growth on the
temporal side of the left lower eyelid. The conjunctival lesion
in this case I belleved the only ono thus far recorded in the
Enaglish litcrature on Kaposd's sarcoma, and tho only recurrent
conjunctival growth o far described. Although the cutaneous
lesions in Kaposls sarcoma tend to become symmetde, the
conjunctival podules thus far recorded have been unilateral

Schmidt (225) presented a 63 year old man with invalye-
ment of the aropharynx and larynr. On the soft palate, fauces,
and posterfor pharyny, there was & sharply marginated, pur
plish red, mised, edematous lesion, 'lhacpigldﬁxwuﬂﬂck
ened and fnvolved by tho same process: as was also the
base of the tongue, pyriform snm, aryepiglottio fold, fakso
coeds and ventricular areas. Sulzherger (253) reported a
woman wha had a lesion (o the left tonsfllsr area. Ochs (183)
presented a 58 year old man who had lesions of the mouth.
Dorllel (56-case 7) described a patient who had the tvpical
distribution of the discaso as well as involvement of the
Tuncouws membranes.
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Pautrier and Lassuenr (191c) state that lesions in the mouth
aro very raro and the particular form descnbed by them hoaa
ot been encountered befare. This patient presented vegeta~
tive tumor formation with ulceration, the lkesions wers painics
and smulated g carcinoma.

4 Other Areas of Involoement. A 60 vear old Italan man,
described by Strwttwwn (252) hed pain and swelllng of ths
Bngers and toes for the previows six moaths, Tho skin of thesa
arens was of a prplish red color and boerd like consistency
studded here and there with elevated, hard, purplish red

NI o
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18 Pende lewons of hapod’s sarcom,.
17 Penue lewons of hapod's sarcomy.
18. Penie lewons of Kapous
Ronchese

sarcoms.  (Courtery of Francoseo
Postgrad Med., 14 101 1653)
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podules. There were similar lesions behind and on the margins
of the ears as well as on the penls. The scrotmm showed &
single, much larger elevated tumar of the same type, L5 by
2 cma, in size, which had developed following severe pruritus
of this area ten years before. The rght inguinal jymph podes
wero enlarged. Twmon of the extremities and ears had oc-
curred & few moaths after exposure to severe cold in Alatke.
There was no evidence of tumor formation in the viscers.
Tywo patieots having involvement of the penls were reported
by Barringer and Dean (13) The first had two submucus
podules on the penfle head, and the second a round, salid-
appearing, cherry red growth on the corons. The ledon re-
sembled carcinoma, The patient describod by Bluefarb and
Webster (28¢) had nodnks on the penis. Van Cleve and
Hellwig (283) reported a 58 year old Ametican man who,
four ycars previonsly noted a small pimple-ltks  Jesion in
tho left groin. The lesion became larger and painful to pres-
aoe and fnally receded in sis weeks Hme, leaving a pig
meutod scar  Soon, bowever a similar lesion appeared in the
rght groin and numerous smaller leslons appeared over the
aoterdor surface of the catremitics. Philippson (167) described
o patient who had cnormowsly swollen genitalla and multiple
tumors of the penls which interfered with micturition. Stats
(248 case 2) patient had a pea Hzed nodule near the external
meatur. Newman (177) described a 73 year ald man who had
a uretheral stricture produced by Koposf's sarcoma. Agosta
(3) reported @ 50 year oMl woman who bed invelvement of
the gluteal reglon.
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PATHOLOGY
A. Pathogenesis

Ixnurmmmmafmukmwlodgc,ubmﬂdwtu
speculats concerning the nature of tho etiology of Kaposfs
sarcoma. There are nearly as many theotes regurding the
pature of the origin of this disease as there aro investigators
in the fiekd Brefy the opinfons may be classified in five
mafor groups 1) neoplesm, 2) Infectious grannloma with
neoplastic potenticlities, 3) systemic vascular disease, 4) der
tvation from nerve tssue, and 5) roticuloendothial hyper
plasia.

The major difficulty in clardfying this particular typo of
lesion is due to the fact that there is po unanimity concerning
the origin of the tumor Fibroblasts, peritholial and -
dothelal ceils, myoncural structures of the glamus and re-
ticuloendothelial elements aro among those considered by
various writcrs as the starting point of tho new growth Mast
investigators agres that the disease has & multicentric origln,
and that lerions 1n tho internal viscera are not metastatie
lesions, As evidence they cite the bizarre localzations of the

tendencles.  Another polnt, upan which most investigators
agree iy that it ir an affection of vessels, particularly blood
chanoels and also lymph channels

VMost writers believo that the ceils of tho infiltrate may arise
from the endothelial lining of the vessols but others attribute
their origin to the adventitia of the perithelfum, or the perl
vascular Tymph spaces os mentioned by Philippson (167)

a2
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Bernbardt (18) Schwimmer (287) and other. Tho spiudle
cells are belioved, by the mafority to be of endothelial origin,
others believe that they are derived from the edventitia, whils
still others regard them as connective tiwus cells. Pick (196b)
suggests that they may be caused by plesma cell tranaforma
tion. Stemberg (248) believes that they ariss from the mus
culads of the sdventitla, at lsast in same casey, and thix
opimion §s shared by Gans (BS) Fuschl (76) and Perrin
(195a) whils a few others beliove they orginate from the
round cefls in the early partvascular infiltrats.
In one case Pautrier and Diss (191a) found that the cellular
Jarivation was from the vascular nevramuscnlor ammexes and
" ) They we d that the disouss
B a d als and a psend This
opindon is supparted by the wark of Vigne and Pedat (£66b)
and Hudeln, et ol (122h) but is disputed by Radsell (202)
ond by Tramontano and Fittipaldi (259) Dordlel (56) Is
coavinced that the affection is primarily a diseass of the ro-
ticuloendothelial system, including a disturbance in 3 mono-
crtogenctic functon, which at tmes may terminate in trus
malignancy but hesitates to call the diseese 2 true reticulo-
endotheliosls. His opinion 13 based on tha observation that
the inflltration i3 perivasculsr lymphocytald and reticylar and
is derived from the endothelisl and sdventitial cells and, alsa,
on the presence of monocytords and pigment. Tha conception
that haposs surcoms #s & disorder of the reticaloendothelia]
system, and that it may be mare ar less closely related to the
“lymuphoblastomas,” is supported by the opinlons of Nicolas
and Favro (178) Pubr (201) Lans and Greenwood (143)
thchrbmd\Vehﬂ:r(S}n)mduhabydnhctthntmmt
parts of the reticuloendothetial systern have been fnvalved in
cascs. The morphok 1 bl to the neuro-
arterial glomus bhas been mentioned by Pautrier and Diss
(181a) whlhthoﬂna]m&gﬂdon,byhngandﬂmﬂwfcf
{145) is that the dith
However Ithd\oophdanof)!mﬁmandﬂpolhm(lﬁb)
that haposls sarcoma Is caused by an unknown systemio
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agent which attacks the vascular apparatus, causing chronie
hyperplastic infl tion and granuloma, and the histogencst
is compatible with, and indistinguishable from, that of
malignant new growth or peoplasm. The majosity of in-
vestigators, including Dillard and Weldman (55) and Dorffel

(56) agreo that true sarcorna fs produced, although this
opinion is not held by all.

1 Neoplastic Theory Adherents of the theory of neoplasia
are divided as to whetber the tumor is benign or malignant
and as to the orfgin and nature of the tumor cells.

1t was Kaposfs (132b) contention that the disense was his-
tologically & =mall round ecll sarcoma, with tho occasional
occurrence of characteristic spindle cells. He thought it was a
geocral diseuse becnuse it hegan at the same time on both
hands and fest. Unna (263) egreed with Kapost and classtied
the disease with the sarcomata.

Others who have placed this diseass in the sarcoma group
indude Jordm (129) Justus (130) Metscherskd (188)
Pollitzer (196a) Balzer ct ol (10) Selhorst and Polano
(229) Licberthal (151b) and Hartzell (111)

Kuaenow (142) stated that we are dealing with a sar
comatous endoperitheoma and that the complicated geoesis
of theso now formations is related to a disturbanco in the
balaoce between the endothelium and the perithelium of the
capillary nests of tho codum under the influence of an un-
known factor In consequence of this, tho endopesitheum
exceeds the limits of normal change and bufkds an incomplete,
though stmilar tumor tissue gradually tnvolving more and
maro of the connective tissug elements tn the tumor growth
untll, as in the older noduley, it fimally forms o sarcoma like
tumnor

There are others who believe the disease ts malignant, 2
vascular cancer or an angiosarcoma, Le., one made up of con-
pective tissue elements which apparently ariginated from the
adventitia of the vemels Development of new blood vessels
is also & marked feature  Halle (105) found the process first
developing as an angioma and later doe to the prolifcration
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of the vasculsr peritheliumm, it took on the characteristics of an
He considered It a peculiar form of sarcoma

Besnhardt (19) and Hamdi and Resst (108) thought it was
& malignant proliferation of pesithelial cells. Radaelf (202)
ki Bertsceint {21b) believe the endothelial elements arc the
podat of osigin of neoplastic praliferation of anglomatous tvpe.
Sachs, et al (217a) stuted that kapods surcoma is never a
tmpls inflarmmatory process. New blood versels ancd spindles
cells are (resent in all sections, even those from pinherd sxed
lesions of one week » duration. They belicve that from the be-
ginning the discase iy a potential xrcoma, thet all leions do
ot necesmurlly terminate 3 neoplasis, and thet it may be

ddered &

Aggmunndhh(;)axwwcdﬂwupmmthntdn

trarv to the oplnions of most observers who have studied
Knp(xf:mfmﬂwymgardt}wﬁmﬂmmlvmtm
but of independent origin, Gonmales and
\khunrt.\ {81) are among mvestigatars who have favored
the theory of an angiorrcoma in Gds dizease
Lever {150) summarizes the evidence against the
of hapod's sercoma s3 ssrenams and in favor of the autoch-
thonous, rather than the metastatic arigin of the leslons, o
1} the absence of a primary focus that progressively enlurges,
2) the appearance of widely soparated Jesions in crope, 3) the
spontanrous regression of some lexlons, and 4) the fact that
histological examination may reveal very exrly stages of de
velopment in lateappeartng lesions  Octasionally  bowover
4 lexion may undergo malignant degeneration and then grow
a1 troe larcoma and Cause metastases.
it appeans evident that the tendency to consider Kaposis
rcoma 3y 2 true sarcoma iy waning, and this theory Soda
Tt fow advocates amomg the more recent investigatony,
2. Infectious Theory  Proponents of the infectious granu-
loma theon have fn thefr favor the natural history of the
diease which w tle fochudes s
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which would be diffcult to ile with mall pl
(Cholsser and Ramsey: 40) To thelr disadvantigs stands
the fact that no ctiological agent has ever been demonstrated
desplte extenstyo bacteriological work, and that tramfer
of the diseaso to epimals has never been definitely estab-
lished, although attempts have been made using every com-
mon laboratory animal and bird.

Tha ex of cestnin “pred g couses and exclting
factors ummbym\mwtuMamugmm
change in a proviously benign growth, o neoplastic trans
furmlﬁouunthcpurtofnnlnfccﬁomgxmulomnorthﬂdo-

of reticuloendothelial hyperplasia, according to
Cho:lsxrandﬂnmsey(m) These include trauma, chiling or
freezing of the affected parts, alcobolism, drog sensitivity
erysipelas, cellulitls, arteriosclerosis, syphills and acute infec
tious disenses, such as cholera, malarla, influenra and poeu
monia.

The adherents of the infectious thoary support their argu-
ments mostly on the clinical behavior of the disease notably
its prepond in certain tries, its Jocation and sym-
motry and the long daration and tendency to involution.

Philippson (167) belioved in tho infectous natare of the
discase He stated the pathological changes aro a new forma-
tion of capillaries and spindle cell tissoe. The virus, be be-
Heves, enters the blood after an incubation period, whers it
may call forth either type of reaction, Le  the spindle cell or
the hem- or lymph-angjomatous type. Sequelra (233b) con-
sidered the pathological reaction to be mare the nature of 20
{nflammatory reaction than a blastoma.

In cxaminstion of a dozen cases, Fraser (81a) could find no
evidence of sarcoma. The carliest changes appeared to be
tho caplllaries. He noted a marked proliferation of the cndo-
thelum with an infiltration of mononuclear cells and fbro-
blasts, Cases have been reported in which truc sarcoma de-
veloped o the course of the disease, but it does not follow
that the original condition was a neoplagn It is well koown
Mmmﬂlmmmvpﬂcmmylmiagnchmgathmud
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in a malgnant process.  In s0me of the reparted cases sarcoma
ntervened, not on the Kapod ledon, but apparenily as sn
Independent devedopment.

Ewling (66b) belloved that it is & graoulome, which fn cer
tuln predisposed subjects, begins to take on a weoplastic
mmoperty The new growths in the viscers are probably not,
he stutos, metastases, buat arise from multiple fod which were
criginally fuflammatory  The final tumar fs the spindle cell
marcoma. He agreed that the late stages acquire neoplastic

puﬂuandgiwrhotonspmd]ﬁmﬂmcam.butpdnted
out that the pr ¢ P y signs indicated =0
infectioms uﬂginnfg;mnuhmxmu tsue with special invalve-
ment of the capillary endothelim. \ackee and Cipollaro

(155b) concurred with this opinion. De Amicis (53) stated
that the condiion & an intermediate between an infecton
(grannloma) snd a sarcoma, Homma (121) described a case
of Kaposf's sarcoma in which the usual hirtologic ploture was
camplicated by the presence of large numbers of glant cells,
both of the forelgn body and Langhans type. These colls
were interpreted as indicating an Inflammatory orgin of
Kaposi's tarcoma,

Stimulating procezses, whlch cu-dlnlrﬂy ;roduee tnﬂam—
mator, efect may on Iy dicat]
duce malfgnancy lem:di.ngtaDﬂ]udnndWe{dmnn (55)
They found fungus products in the mesenterkc and gastro-
bepatic hymph podes which bors »some resemblance to
Achorton Schoenleini, but there was po prooé that thess were
the etiologic factor On the basls of their studles, they believe
tho fungus they foand is not the canse of the disease but
believe it should be searched for in oll cases which come to
autopsy Thev believo there is some general svstemic influence
which toduces a dilatation of the lymph and blood +csels in
the peripheral parts, with Inflammatorv agents entering later
to produce the hvperplastic Features of the stroma. They en-
deavored to produce dmilar lesions in rabbits by fecding
them cultures of Achorioo Schloenleind and infecting cultures
{ntraperitoncalh but had no positive resalts.
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The patient reported by Brimsting (30) was a 61 year old
Negro who fint developed small cutancons tomors on both
feet, nino years before. These progressed to involve tho entire
right sole and toe and the left fnstep. A dlagnosis of blastomy
cogls, proved histalogically had been mede seven years pro-
viously Ho beHeves this would leave the most plausdble ex
planztion of Kaposis sarcoma developing on the background
of nn older infectious process.

Animal inoculations with tisuo of Kaposis sarcoma have
produced ledans caly in one instance. Justus (130) reported
having injected into the back of a white mouse some emulsion
of a rapidly growiog area from o case of Kaposls sarcoma.
He later observed collections of new farmed cells, especrlly
around the arterics, in the lunga, the heart and liver Ho suc
cteded, throngh emuldfying the kidneys of the tnjected animal,
in transrmtting this disease through five generations of mice,
and the arcas injected always showed tho lesions character
shc of Kapos's sarcoma. Clvatts (41) belfoved that be had
@ positive noculatfon in a chicken but Liter learned that
anglomatous lesions occur {n chickens at the sito of moculs-
tons of the most varled tumors. Santord (218) reported neg
ative inoculztion results in the anterior chamber of the ove
of a guinea pfg. Gilchrist and Ketron (87b) stated that 1o
sults with an autogeoous vaccine suggest that it & not auto-
inoculable  Grinspan (100) suggested a flitrable virus infee
tion which in turn stimul the reticuloendothelial systom

Despite the typleal micrascopic evolution of cach haposi
sarcoma letlon from an mfammation-Hko phase through a
granulomatous phass into a true neoplasia, no bacterological
or viral agent has ever been Isolated. Reinoculation of patients
with their own tumor tissue by Pack (183a) and animal inoc
ulatfons by Neshitt, et al (176) and by Chofsser and Ramsey
(40) failed to induce tumors at the sites of inoculation  Cole
andd Crump (44) injected white rats, guinea pigs young cats
and rabbits with pleces of tissue emuldons, intraperitoncally
put had no positive resoltr. These, and other experiments,
bave somewhat nullifed the concept that the tumar is an

{nfectious granuloma.
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3. Systemic Vasoular Disease. The hypothesis aceeptnd by
e obeervers i that soms sgent, sither chemical, bacterial
or fongal, attacky the vascular mechantym, cunsing primarily
inflammation and ectasia.

Aacleod (158) considers the process to be & proliferation
of crgantsing counective thsoe with vasculer dilatation. He
belleves that, whatsver the injtinl cause of the discase, it first
attacks the blood vemsel, chusing & proliferation of the fixed
cefls i its xone of roaction. He states that it had e the
appearance of profiferating connective tisve then 8 sarcoma
and still less does 1t resemble s prenuloma.

The disenss begins oy oo angioma and the tumar stage ro-
rults from proliferation of conpective thsue and endothetium,
socording to Gilchrist and Xatron {87b) Their wtodies showed
that the lesions oxiginate in the skin, doo to proliferstion sad
dilatation of the blood capillaries, which are vory frail at first
ﬂndlinbletompture This {s followed by  prohferation of

itfad tive tiue and endothel which grad

ualhoblncmluﬂmb)oodlpamfotmingdidnma In the
carly stages they rescemblo fn same arcas, young connactive
tizne in others, mrcomata. As the lesions grow okler they
sssume & more flrous wrpect, and roay undergo involution.
Coeastent v ith the formation of the humors, there s a selerosis
of the small arterles suppiving them, cousing & gradusd de
crease in the amount of blood. To this iy due most ikely
thetr Later evolution a3 well ar involution.

Groibowskd (102) stated that the Jesions are pot gruny
Jomas but beuign tumoes, They are cysentially

}xchBcdmx}nhcmlmhcﬁms beause these sre not the

anly ceth which po the endothelial cells
dung,etbekchamﬂcrtmo}dkﬂmumdb:cmm}d:ﬁoqta
or fibrobl. The term perithe? Iz also oot to be svoided,

be belimes  On the other hand, it s oot a sarcoma, since the
proliferating eclhr show no signs of malignancy but, on the
contrary tend to undergo scleroste Grnvbowsld concloden,



40 Kapost's Sarcoma

Nicolas and Favro (178) and Lang and Haslhofer (145)
favor the theory that the disease is & systemic anglomatosts
and Rame] (203) clastified the condition as an endothelioma.
Santori (218) cxpressed the opinion that the underlying
diseass is o congenital or acquired general dehility of the
vascular system. Sternberg (248) studied the nodules in tho
submucosa of the intestines fn ono case and found the pew
formation correspanded in every way to the suronnding mus-
cular coat. He considered the disease, pathologically a com-
bination of “Tymph and bemangiectaden” associated with peo-
liferation of the smooth musclo Higues. Serra (234) conclnded
that Kaposi's sarcoma 5 a “hemo-anglo-endotheloma and
that the accompanying round cell proliferation is mercly a
secondary reactive phenomeanon

Kapod's sarcoma arises from copillary endothelium and is
pot a fibroblastic sarcoma, according to Fraser (81b) High-
man (118b) stated that many investigators believe that filbro-
blasts are derivod from endothellal ancestors and this was also
his oplnton. After careful histologlcal studies, Meyvers and
Jacohson (167) concluded that the condition fs probably one
of multiple h gl is with a flbrosar change
in the stroma of many of the tumor nodules.

RadacH (202) and Bertnccini (21b) believed the endo-
thelial elements were the point of origin of neoplastic pro-
Hferation of anglomatous type. It is the opinfon of Bertaccinl
(21a) that the growth originates from the endothelium of tho
blood vessels. He bases this opinfon on the similarity of the
cells to endothelial cclls and the transition forms between the
muxses of cells and fullv farmed blood vessels, and also on
the tubular and concentric arrangement of the cells. He (21b)
emphasized the abnarmal appearance of the blood capilloriey,
which displayed thickness and hyalinosis of the walls of both
in praxmity to, and at a distance from, the lesions  Along
this same line is the explanation of Leigheb (148) in & case in
which Kaposs sarcoma apperently fallowed an crythema

from arsphenamine
In describing o familial telangiectntic dvaplasia of the Osler
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type.Weba(m)nﬂudcdmthnpomhleamlogymdu—
soctation of the telanglectatic condition of the shin nd mucous
membranes of the nose and moath with certain telangiectatic
conditions of the stamach, intestines, kidneys and lungs. The
telangiactarta in this diseass bo regarded as dua to a cangen-
ital davelopment dysplasia of tho small vessch, potantially
present at birth though aften pot menifesting itsalf untll after
puberty The possibility that o malignant vascolar growth
originates from & Jocaltzed debdlity in the vascular system i
shown by a mmber of reports in the literature,
Cobcu'nnn.dMurgn:n (4.'3) suggested that the condition is
ril; lowed by a muld focal benign

lna:lmntudx,mdthﬂlthopmowmn)bcdmﬂartod]n
which occurs fn polyarteritis nodosa.

4 Dertved from Nerve Tioue. As carly as 1804 Perrin
(184a) empbasized the neave lesions in Kaposls sarcome.
This diseaso was regarded by Pantriar and Diss (181s) to be
a dysgenedds of the vesels and of thelr neuromuscylar adnexa
oo tho oo band, and of the nerves and their Schwannfan
clementy, an the other They stress the pain and the disturb-
ances of Jocal temperature ohserved and consider the vascalar
and nerve leslons a3 the anatomopbysiological basts of the
ﬂm&mmﬂymwmmm,
gunic el t 1s with a
“““’m‘d“’m“mhmdpmufmumo:mmcf
Schwamm with formation of tactlle corpuscles of Wagner
Mcissmer typa. They beliove that Kapoels sarcoma was to
the vascular system what von Recllinghamens diseaso is to
the nervous system.
H“dd“-""l-(%)prmudnumwhmhthayuncd
“Kapasf's tel After detafled

ghawsen s disease. In a later report, Hudelo
snd Caflliu (1222) were of tho opinion that the prolifers
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ton of the newral cell is the exsential and initial factor of the
leslon, together with vascular peoformation adsing from the
proliferation of irritated endothelial cells They believe the
wholo process to bo dus eaclurdvely to the proliferation of
sympathetic perivascular nerve fibers As a result of inflam-
mation (perhaps due to infection) the nerve celly of tho
media and adventitia of normal vemels can first rerogress,
then prohferate and becomo simflar to the pon-myelinated
fibers of neighboring masses. They believe that such lestons
are hyperplastic, but not neoplastic, and point out that the
pseudosarcomatosis of Kapotd presents siriking analogles to
von Recllinghausens disease They conxider that the nerve
elements in the vessel walls, irritated by the dreulating toains,
may initiste the tamor proceas In the vemselr and connective
tissuo which eventuates in Koposl's sercoma. However they
pointed out, Do traces, or Insufficlent traces, of ths \vagner
Afedsspcr bodies, believed by Pautrler and Dia (191b) to be
ths starting paint of this process, were found to bring this
about and the normal nerve clements in the vessel walls may
be capable of or{ginating this tumor

It was pointed out by Lane and Greenwood (143) that
some of the mest competent pathologists in this country while
agreemng with Massans (163) odginal work on melanomas,
do not consider the cases of elther Peutrder and Diss (181a)
or Hudelo et al. (123b) to have been proved Becker and
Thatcher (15b) despite the use of perve stains, were unable
to confirm these findings.

Anatomic changes in the central nervous system or trophic
disturbances with changes in the pertpheral nervous system,
were found by Semenow (331) and Saphier (219) They be-
levo there cuists & relationship between Kaposis sarcoma and
the pervouy 1vstem without pretending that the new growths
of this conditiom are novve tissue At two autopaies, Semenow
found podules in the skin stomach and iptestines, liver pan-
creas and Kidnovy, and the spinal ganglion was filled with
pigment and a swelling of the neurogha puclel and prolifern
tion of the conbective tisue in the peripheral nerves. Ho
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believes the disease to be related to changes In the trophle
nerves, induced, In somn cesas, by the action of cold and
exposure. Saphier noted tho diseass spread along the perdph-
eral perves of the skin.

Nod! {181} heliever that kaposl's sarcoma {1 caused by o
fundamental sberrant Irritablllty of tho nerves wpplylng the
blood vessels, Inta{amcowﬂht}mnamldrwhdmoftha
blood veas ! ble for the dilstation of the
tﬂ‘nﬂmlvmehandﬂxm}xequ@t diapedesis. Ths later
cuplliary peoliferation was intcrpreted in agrecment with
Pautrier and Dio (191a) concept of peurogenic ccllular
elementy,

§ Ax & Manifestation of Reticuloandothalial Systems Hyper
Plada. Thase who consider the condition merely a reticulo-
endothelial note the suggestive histological plc
ture of the diseass and the smulteneous oconrrence of wideh
scattered losions, as well as the not uncommon occurrence of
other reticaloendothelial system discases in patients having
Kaposl's sarcama. There are reports descrbing varation from
mitd ymphoey to trank lymphatic leubkemla, mycosds fun
cddumdlympbnm:mma.,\mdxﬁun\dm myvosls fimgoldes
wis described by Lano end Greenwood (143} Lapowskd
(146) and Wincr (259 care 4) with Hodghns discese by
Gilehrist and Ketron (87b) Gokdschlag (90) Talbott (258)
Greemtein and Conston (98) Osbome, ot al (187 caso 7)
McCarthy and Pack (153) Erf (66) and Wolf (287) with
lymphosarcoma by \leCartin, and Pacd. (153} Bellond (18)
Higging (118) and Blucfarb and Webster (28¢) with hm-
phatic leukemla bv Cole and Crimip () Hufneeel and Du
pont (123) Sachs and Gray (217h) and Frcher nd Colen
(74) ond with myel;md kulemis by Tedeeht, ot of (25T)
and Cuffleret and Guliet (51) Thiy acsoclstion was also notexd
by Ells (81) Crepp: and Bettonl (87) huszenow (142) and
Warthin (270) The sites of the lesfons further supposts the

of reticuloendotbeliat origin, dace the regions most
richly suppliedd with these tasues are most frequently insohed

On the hads of his studicx. and comoborative evidence
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found in the literature, Dorffel (56) believes that Kaposi's
sarcoma iz a disease of the reticuloendothelial system, a prod,
not & trus blastoma, but which may n some cuses, becoms
opo after long coptinued fritation. The reticuloendothelial
origin of the diseass is also supported by Dalla Favera (52)
Pubir (201) Lane and Greenwood (143) Dupont (58a) Dil
lard and Weidmen (55) and others. That the products of
blood degeneration might act as the endothelfal stimulos has
been suggested (55)

Bone marrow cells in a case of Koposs sarcoms were
studied by Sttch, ef al (251) who concluded that tho cells
were of reticuloendothelial origin. Becker and Thatcher (15b)
also consider the diseass as one of the reticulocndotheliol sys-
stem, with a disturbance in the monocytogenic function, They
agree with Docffel (56) that the presence of hemorrhage, pro-
liferation of elements of the blood vessel walls, and celtular
infiltration along with monocytosds justifies this theary The
lymphocytoid cells of the inflltrate, which Dorffel considerod
reticulocndothelial cells, may form spindle cells giving o pic
ture resembling lattco fibers, they state. The presence of
lattice fibers throughout the inflltrate supports thiy theory
Further evidence of generslited reticulocndothelial dysplasia
is offered by Stats (246) and Tedeschi, ¢t ol (257) who ob-
served carly microscopic deviations in the bomo marrow
lymph podes, splecn and liver which were distinct from tho
pelmary cutaneous changes. McCarthy and Pack (153) aleo
observed similar microscopic changes.

Puhr (201) explained the formation of blood vesscls in the
g;mw‘hbvhdounmlmhcqumtmcul&ondccﬂ;mwh!ch

tzed all the functional and marphological charact

kduofthereﬁculocndod:cﬁalcdh, Creppl and Bettoni (97)

cbedndmﬂnrumdminninsmdymganunu:m]cnmnf
hpmflmumnnwnh visccnl and

bemalytic spl The J t of
thereﬁcnlomdntheﬂlltmemlndﬂlcnsc‘tha}bdiwc.hul
manifested itself in the splenic arca with an exaggeration of
the hrmocatheretic function proper to this organ, while else
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swhere it had given rise to a neoplastic growth with the char
scteristics of Kapoxls sarcoma. Gueclons (104) Flarer {77)
Choisser and Ramsey (40) and Goldsmith (88) also claseify
K pouf's sarcorns among the diseases af the reticaloendothetial

Tedeschl, st al. (957) stnte that Kapos(s tarcoma fn sy
temic in naturs and tkely to lovalve independently and in an
mpeedictablo manner sltancously o socadely the iKin
sand the internal argans and that it is charucterized from the
histologle standpoint by & great verlety of pattemy inhereat to
the multiple developmental potentinlities of the basla untt af
growth, the reticulom call

In a detailed histologic report, Dorffel (56) described the
endothellal cells wwhich originally line the eimuses breaking
away to form solid masses aud finally becoming spindled to re-
semble fhroblasts He found that the ceflular foflltrute dls-
plays a surprising richness of forms to which the term lympho-
cytoid, a3 used by Marchand (159) is most applicable. Ho
belienes that these cells arkse fram the reticuloendotheltal sys-
tem and gives the following reasons: 1) the cells are distrib-
nted almast entirely about the blood vessels, 3) the versel
wall cloments aro swollen, and there is definite cvidence of
proliferation, 3) they form a reticulom, present abo i somo
places in the vemel walls thus allowing “hemnor
rhages by dimection (Herzog 118) to occar 4) there is a
multiplicity of cell forns with many transitionsl changes, 3
they arc differentiated from the central vesel to the periphery
of the nodule, and 5) large endotbelfal celly aro fournl con-
nected to the fntima of tho vessel, but arc just oo the verge
of entering the systemic dircalation and becoming trondtonal
celh, or are already definitely Y These trangd 1
cells and monocytes are found abio In the Hsswos ar well as
in the clreutating blood.
Themmocﬂurtpmenlﬂmﬂﬂrﬂtyﬂrmdhhodpmdm
tion {n the body the other two betng lymphogeneous and
myclogenoys, to Scliling (222) The monocytes,
hrhcnnvhwd,lﬂu{rundnﬂ)do(htﬂdmlh])ﬂrﬂd(&)
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4 Ramsey 40, Dorffel 56, and Pantrier and Drsx 18
(1t} er Theories. Do Amicis (53) wha, in 1567 had exo>
we cases of KaposTs sarcoma than any other imath
Ixheved that the relation of the disease to sarou +
<ne nndthnpﬂmaryl:thmmustbeunnﬂcmil‘}?’
! to ftself lying between a gramuloma and a et
ker and Thatcher (15b) studied cmbryonal mesendiyd
1 tissue cultures and found many histioeytes bk
'# red greatly from the fusiform cells. The latter we®
ubre blusts and they did not sct e malignant celi do. To7
Aated that Lht:rei.l)1uniquet’y’l?'ﬂ"f‘:‘tnrucﬁmc“h
mhryonic cells in kaposl’s sarcoma. The bmplmﬂdd
of Marchand are stimulated by some unknown ago wbrk
may produce a benign neoplasm. They believe that Kepee)
sircoma is a benign neoplasm. In some Instances it §29 &
to malignant hyperplasla, just as myofbrome of the s
oceasionally goes on to the formation of srcoms. Mbﬁ&:
that tho exact classification of the tamor is too W}
attempt, but it is probably a benign peoplasm mithe
tric origin chamcterlnxibynvamhrmmﬂ“dmmﬂ‘:’;
plasia of spindle colls arising in the perithelial tisso%
deignating the particular cell of the several types f
the perithelivm. The most logical explanstion of %
urwminﬂrhop{nmhﬂ]atithamﬂmmﬂ;mﬂ
meoplasm odginating in the peritheltal tismue frem hick
mesenchymal cells (lymphocytodd cells of Marcheod) ‘mﬂ
muluinutypeafcdjpmvthunlqﬂﬂfw‘hhdbd:#ﬁ
@ pertod of years, the cells may uaderg mallgmadt S¥L,
don  producing true sarcoma, resulting in
death, Tnmmmmmummalﬁnxzh@'l’ﬁ‘ﬂ‘ o
cotstituto the tumor mnvbccmnemﬂﬂ@mtmdmﬂmaﬂ
tnio sarcoma as in Bocker and Thatchers (15 cﬂﬂ]“:)
undusmpur(ulbyEwi_ug (68b) Dillard and V¢
Dorffcl (56) and MacKeo and Cipollaro (183) oo
Tho fibioblast determiues the growth WW
U phiases by which Kaposi's sarcoma may be prodoc®
accorling to Symmers (254a) 1) the Abroblast 47
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where it had given rise to a neoplastic growth with tho char
scteristics of Kapoel's sarcoma. Guecdons (104) Flarer (77)
Cholwer and Ramsey (40) and Goldmnith (69) aleo clanify
Kaposf's sarcuma emong the diseases of the reticnloendothalial

sysham,

Tedeschi, af ol (257) state that Kaposis sarcoma “is sy»-
temic n nature and likely to involve independently and in en
prodictible menner i ly or ly the skin
and the internal organs and that it is characterized from the
Idstologic standpoint by a great vadety of patterns inherent to
the multiple developmental potentialities of the basic untt of
growth, the reticutum cell,

In a detailed histologic report, Docffel (36) described the
endothelia] cells which originally line the sinuses breaking
«wray to form solid masses and finally becoming spindled to re-
semble fibroblasts. He found that ths cellular infiltrate dis-
plays a rurprising richoess of forms to which the term lympho-
cytold, as used by Marchand (150) {5 most applicable. He
belioves that thess cells arise from the reticuloendothelia) sv3-
tem and gives the fallowing reesons 1) the cells ars distrib-
uted almost entirely about the hlood vessels, 2) the vessel
wall elements are swollen, and thers is definite cvidence of
peoliferation, 3) they form a reticuhm, presant also in somo
Places tn the vessel walls themselves, thus ellowing “bemar
vhages by dissaction (Herzog 118) to ocour 4) there is 2
maltipHcity of cell forms with many transitional changes, as
they are differentiated from the central vemsel to the periphery
of the nodule, and 5) largs endothelial cells are found coo-
nocted to the intima of the vessel, but aro fust on the verge
of entoring the systemio dirculation and becoming trandtional
tells, or are already definitely monocytes. These transttional
oells and monocytes are found also fn the tizues as well as
tn the clrculating blood.

The monocy tes represent tho third system of blood produc
on {n the body the other two belng Iymphogencous and
Ivelogenons, according to Schilling (222) The

be It convinced, urise from the endothellul cells  Dorffel (56)
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found evidence of endothehial proliferation with mooocytes in
ths Hssues and monocytes tn tho differential blood smear In
this manner Fischer Wassel's (75) requirement fs fulfilled,
since he states that when o tumor has ordginated from pro-
liferating endothelial cells, monocytosis should be present. The
presence of gitterfasern fs perhaps further evidence of the
involvement of the reticuloendothelial system, dince they are
wsually found, as described by Way and Klovekom (272) and
others, sod confirmed by Dorflel (56) a3 demoustrated 30
clearly in the early angfomatous stnge of Kaposfs sarcoma.
Gitterfosern are also found normally in the liver (Rossle.211)
where cells of the reticuloendothellal system aro so pumerous

Another manifestation is found in the presence of tho pod
ules of sinus-like spaces lined by endothehial cells containing
fine plgment grannles and strongly resembling similar cells
and spaces in the spleen, according to Dorffel (56) He be
Heves that tho cell tvpe involved bexically is tho plaripotent
cell of the retfculoendothelal system which, owing to Ity
varlons developmental potentialities, is able to give rise to
complex and unpredictable structares, He concludes that
Kapos!s sarcoma fs a disense of the reticulocndothelial system,
including o disturbonce of its monocytogenetic function, which
at times may terminate in true malgnancy He supports this
beticf with the following potnts of evidence 1) the vascular
system throughout the body is the site of deflnite clinical
changes such as ectasia, varlcosities and purpuric Jesions 2)
nodules may be found distributed aboog the vesscls and ad
herent to the vessels, 3) micoscopically pewh farmed capil
laries and a polymorphous cellular infiltrate are found, the
cells of which arise from the reticuloendothelial system
(lymphocytoid cells) 4) tho monocyte system is affectod as
evidenced by an Increased number of mooocytes o the tissues
and monocytosls i the differenttal blood mmear and 5) the
presence of gitterfasern does pot permit too deflnite concly
sions on this point.

Waker (208s) stated that many casces of haposls sarcoms
end In sarcoma or some other form of “Jymphoblastoma and
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there is probably a definite relatiomhip between thess disoasss.
The conception of the systemic nature of Kaposs sarcoma
and ity relation to “Tymphohl ” and retfculoendothelioma
bave been recestly emphasized.

Dupont (58) poted the furiform cells which constitutod
most of the tipar man, their phagocytic properties and their
ability to form rosettes of reticulum fibers, and he belleved
ﬂmtoulyomcuﬂ.thahhﬂocytﬂ,hmpﬂbhdmnhncﬁvﬂy
Hey d the name “angis lose.” It was suggoested by
Gnoinu'lndfummy(m)dntaﬂtbamuh:tpluad]typm
found might arse from the retlculoendothelia] system and,
therefore, thought the condition might be designated anglo-
reticalocndothelioma.” Grinspen (100) suggested a systemic
reticuloendothelial hyperplasa dus to a virus {nfection and
stated that the disease should rightly be called anglo-redculo-
endotheliosls of Kaposl

The retculoendothelial theory was disputed by Ewing
(68b) who belisved that Kapotln sarcoama was & systemio
disesse in which a more specific structure, such as tho neuro-
myvarterlal glomus was {ovolved. kren (139) doubted t:hat
the cells primarly fnvolved aro the N Tnthalial
lxdmeddntthcm}ymbsmdalpdnhfnflkufﬁm
arigin {5 tho presence of cells provided with phagocytic
power m the nowly formed nodules,

According to McCarthy and Pach (153) salution of the
problem of pathogenexds f5 not {mminent and posnibly will
not materinbize untl thasue cultures of early Kaposfs tumors
are investignted. They believo that, although a start has been
made in this direction, the resulty are not concludve and tissge
cultures would seem to & primitive chyr
as the arfgin,

It {s necessary to determine which body tigucs are capeble
of giving rise to the numerous and diverse structures observed
m newly formed blood vessels, including endothelium and
adventitial connective tissue, embryonio spindle cells, lympbotd
clementy and well organized retfeulum. Only from the retie-
ulocndothellal system could all these types be derived (Chals-

1 trsuo
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ser and Ramsey 40 Dorffel 56, and Pautrier and Diss 189)
8 Other TXeories. Do Amicis (53) who, in 1957 had exam-
ined maore cases of Kaposl's sarcoma than any other invest
gator believed that the relation of the diseass to sarcoma was
o close one, and tho primary leslon must be considered a type
peculiar to itself, lying between a granuloma and & sarcoma.
Becker and Thatcher (15b) studied embryonal mesenchymal
cells in Hssue cultures and found many histlocytes which
differed greatly fram tho fusiform cells. The latter were not
Bhroblasts, and they did not act as malignant cells do. They
stated that there is o unique type of cell reaction of the
embryoni¢ cells in Rapos(s sarcoma. The lymphocytald cells
of Marchand are stimulated by some unkoown agent which
may prodoco a benign ncoplnm They bellovo that Aaposi's
is a benign neop In somo it goes an

to malignant hyperplasia, just as myofibroma of the utcrus

attempt, but it is probably a benign veoplasm with a multicen-
tric origin, characterized by a vascular proliferation and hyper
plaria of spindle cells, arising in the perithelial tissue, without
designating the particular cell of the several types constituting
the perithelium. The most logical explapation of kaposis
sarcoma, i their opinlon, is that it is a multicentric benign
peoplasm originating in the perithelial tissue from embeyone
mesenchymal cells (lymphocytotd cells of Marchand) which
results in a tvpe of cell growth unique for this disease  After
a pertod of vears the colls may undergo malignant degener
ation, produdng true sarcoma, resulting I metastasls and
death. True metastasls is rare although the spindlc cells which
constitute the tumor may become malignant and give riso to a
true sarcoma as in Becker and Thatchers (15b cuso 2) case
and a3 reported by Ewing (88b) Diilard and Wekdmas (55)
Dorffel (58) and VMacKee and Cipoliaro (155b)

The fbroblast determines the growth bebavior of each of
the phases by which kaposis sarcoma may be characterized,
according to Symmers (25a) 1) the Abroblast may produco
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young argentophilic collagenous fibrils which reenforce the
mature collagenouy bundles in such a manner as to ald in the
procesa of bealing; 2) the fibroblast mey maintein & low almost
stagnant capacity for growth over a long number of years,
and 3) the fibroblast may suddenly axsume active malignant
properties and terminate life by widespread destruction of
Hrzues throogh the process of metastasds, Histologlo study of
the younger growths, according to Symmary, shows that from
the anset two oppasing factos are operative ono tending to
bring ahout replacement of the nodules by the production of
collagencus fbrils, the other tending to maintain the capacity
of tha nodule to grow but at an extremely slow mte, Exclud
fog such incidental festures as bemoarhagho axtravesations
between the fbroblasts and deposits of pigment following de-
struction of the rod blood cells, the histologic appearance of
the well doveloped growths tn Kaposl's sarcoma fs scarcely to
be distinguished from that of spindlo cell sarcoma. Whercas
the spindle cell sarcoma almost alorays grows rapldly and
without yestratnt, the progress of the spindle cell growths of
Xaposl's sarcoma 1s retarded dlmost to the point of stagmation.
In other words, the growths of Kaposfs sarcoma are histo-
logicully malignant but clinfeally benign. The process of spon-
taneows regression and healing in tho cutaneouas lestons of
Kaposf's sarcoma, Symmers continued, is probably metituted
by the sudden refease, trawnatic of otherwise, of large gum-
bers of red blood cells followed by injury to or destruction of
large neighboring fbroblasts and finalh bv comnectivo tissue
teplacement  The mmaller and presumably younger podules
are permeated by s complex network of argentophilic retfc
uhum which serves primardly as a mechanical support for the
Bheoblasts.

Pick (198a) belicved that spindlo cell tissus bhad its origin
{o the plasma cclly which accompany the blood vessels. Theso
plasma cells, he stated. are capable of developing fto endo-
thellad ke celks vhich, after exbausted energy ended fa
fibrous tissue  He classed the discase with sarcoid grow ths.

Histologie stiklics at sutopsy were done by Dallz Fayera
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(52) in two cases having nodules in the trachea, bronchi,
lungs, stomach and intestines, lymph nodes and skin. He be-
Heved that spindle cells odginated in the connective tissue and,
in the cutaneous lesions, was able to trace the gradual change
of the spindle cell bundles into the collagenous Hssus of the
corfum and to demonstrate fibrils in the spindle cells. In tho
lungs, the mmall pinhead sized nodules had developed afmost
entirely around the small bronchi and the accompanying
branches of the pulmonary arterfes. Ho was of the oplnion
that the exciting cuuse of the disease might call forth both
types of reaction spantaneously ie, the pew formation of
capuliaries and the spindlo cell growth The quantitative ro-
action between the two was varlable but the angfomatous
tissuo became lesy pronounced as the leddons grew older

Belloni (18) considers the discase a hyperplastic mesanchy
mal one with muhip]n, syrtematically arranged focl, pre-
senting the followl. ics A Pr
blastic tendency Lo.,acapadtyfurvnrlmntypaofmuonv
function differ fon (1 Angloblasti n the
regions of the and : biom," Fibrobl
cnu:Lng the ccatricial regresdon of the ledons, 8. Macro-

D and 4 Hi podetic: lympho-monocytic tvpe
ufeelh.Flnu—:cclh) and B Tbepmnbiﬂtyufalmﬂmmlc
and peoplastic development.

Although o solution of the etiology is far from settled, recent
advances in the general feld of carcinogenesis make it plau-
sible now to suspeet some systemic carcioogen acting on the
vascular tissues as o possible agent, sccording to McCarthy
and Pack (153) Such a hypothesis, they believe, would mare
logically explain the distinctive tendency of Eapes’s sarcoma
to involve the legs bilaterally and symmetrically and altimate
Iy manifest itself Lhmughnu!thcvluﬂn with multiple adjoining
tumors in the infl and sar
phase and resembling mu]dcentric focd rather than metas-
tages It t5 now possible to induce simlar anglosarcomas in
animals with Injections of chemical carcinogens.

Andervont (5) and White and Stewart (277) have induced




bemign and malignant angh tumeors, several
ofwhsdndndggsprhmrymmofundﬂmu{cuﬂgm,ﬁlh
thoadmlnlstmﬂmu{szowpmmdﬂmdhydmcarbomto
mh.mmddmmdmmfmubmm&r
mﬂmptibkmnmhuxducﬂmdmumhnﬂm,mddmn
1y crtablished the it o sax b by maskedl
reducieg {nductin with tion and pellet
implanta, Further evidence of & systemic factor in humans iy
ﬂmaﬂypmhfer-ﬂvndunguo&hpoﬂnmmamﬁm
Iher splen and tymph nodes which are far removed from
tho groes and obvious sarcomatous nodules in the skin, as
desnbed by Stats (246) and Tedeschd, e al. (257)

There are probably other etiological factors such as sex hor
mancy, since the lncidencs of hapoefs sarcoma i3 high in men.
Amoag 1,058 patients with hemangioma, reviesved by Wabon
snd \cCarthy (871) 65 per cent were women. They also
noted & definite growth stimulation of angiomas at the ouset
of pregnancy and the menarche. Many women with Keposd's
sarcomy huve manifested Jtr most bivarro forms, A fulmdnating
cuse desenbed by Symmens (253) was an Itaben woman
who suvived for only 34 days ofter the cutaneous lesions
appeared.

A B3 year old women who developed an allergle artertis
following sensitivity to pewielliin was described by McGinn,
ctal (181) She then a vasculsr (KaposTs) sar
coma. Cobum and Morgan (43) suggested that this condition
is primanly nnwpo}mmlid:, followed by multi-focal berdgn

angiomatosis. also suggested that the
similar to that which occwre b periartetty e 7 7

B. Morbid Anatoy

Lsen (130) states, “The cardinal changes that o
hpﬂdlummhhmbghny consist of new wad
amdadmplﬂarh.hmhngamdmmmﬁmgufm
tve tisue The vascular changes concen ly the
\mchandunhmnlmae\trm,m“)mph,“ L
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Pigmentation develops from hemorrhage, and resction proc
esses occur about vascular and connsctive issue, finally reach-
ing the stage of invalution and healing with ledons resembling
scar tissue. Nevertheless, the histalogic pictures are very differ
ent, depending on whether vasculor or fibrous changes pro-
dominate in the timue and whether crcumscribed or diffuse
cellular proliferation develops.”

This brief duction p the 1 foatures pres-
ent {p Kaposf's sercoma. It Is impartant when studying the
pathology that lesions of various ages be carefully cramined,
for ot only do lesions vary in different cases, but they also
vary in individual cases. Single sections may be angiomatoas,
granulomatous ar neoplastic, or they may show combinaticny
of any of thess histological festures.

The cutls is the sits of development of the ledons. The
epldermis plava no primary rolo fn the process and the epl
dermal changes such as thinndng, acanthosis, hyperkeratosis
or breaking down aro all secondary to the advancing process.
The first change consists of capillary dilatation and capillary
budding Dorffel (56) and Van Clave and Hellwig (265)
bowever stated that the Anst pathologic change iy the occur
rence of hemorrhage {n the cutls from one or many +exsels at
different depths fn the cutis. They believe the hemorrhage i
the {nitial, pathologic feature of the disease, togethér with tho
proliferation of tho vessel wall elementy and cellular infltra-
tion. The vessels in the vidnity thow cngorgement and some
dilatation, and there is already present a deposit of fron pig-
ment Clinicalls at this stage if the hemorrhage fs deep, noth-
ing is found gresly other than a faint hemorrhagic macule.
If the hamorrhage is mare superfictal, bocalized oreas of blood
extravasation in the skin, or even a diffuse purpura-like erup-
tion, may bo observed. This stage must be oue of short dura
tion because in most cases evidence of cellular infiltration i
already present at the time of examination. Dorffel (58) be-
lieves that nfiltration of the round cells occurs almost simalk
tancously with the hemorthage

On the otber hand, Sachs, cf al. (217a) believo that the
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hesrorrhage fs secondary rather than primary and is the result
of ervthrocytes wanderng into the surrounding tssuo from
imperfectly formed new vessels or through ruptired or dam-
aged vessels. The prohferation of thin walled vessels is thus
to be considered as the primary process and hemorrhage is
secondary The newly formed ectatic capiliaries nppear to be
angiomas and these vessels lie n a cellular stroma composed of
lymphocytes, plasma celly, wandering connective tissue cells,
angioblasts and mast cells. Betwreen the bundles of capillarics
there are delicate, spindle-like Rbroblasts. Depending on which
of the above features predominate, the soction may appenr to
be ang fibrous, ) infl y or high-
Iy malignant sarcoma.

Hansson (108) states that there is agreement that the main
distinctive features of both tumors and {nfiltrations is the new
growth and dilatation of capillares. Many of the nests are
to a large extent composed of such capilluriesr. Besides this
capillary proliferation, there also occurs, almost withoat c\
ception, hemorrhages and deposits of blood pigment in the
surrounding tissue. Philippson (197) Sellet (230) and Pick
(168} have also reported dilatation of the lymph capillarics.
Because of the increased vascularity the new pests somctimes

hle infl 3y granub tissse. In addition to the
newly formed capfilurics, there is often a fair amount of fuso-
cellular polvmorphism present, which gives fso to sarcoma
lile structures, especially in lesions of long standing.

Hemoerhages are probably respousible for nutritional dis
turbances which sometimes result in necrosls and deatriza-
tion of both tumors and Infiltrations. Spontuncous bealing of
the single nests mav take place o this manner a3 noted by
Hanoon (108) Sclerosts of tho nests occurs following radia-
thon therapy He examined tho tumors histalogically beforo
and after rediation in three cases, and in all tho sclerotic con
dition was very distinct

As the inflltrate decreases tho vessel wall cells reveal thelr
abulity to form now blood vessels, according to Dorflel (58)
However this inability has been {mpaired, as evidenced by
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the presence of incomplstely formed blood vessels. In theso
newy blood vessels there is also proliferation of the vessel wall
elements.

\acKpe eod Cipollaro (155h) clte Safenstein (230u) re-
garding tho thres pathologi inflam-
matory g'rnnulanuou: and nmpluﬂr; By this | ho meany that
the very early stuge resembles inflammation and may be %
classifled. Later stages may resembls chronfe hvperplastio
inflammation, granuloma or a new growth. Very often thess
pmeuxauvahpandlrodumnburdallmvormlm] plcture

When the {nf y process pred the cardinal
featurcs aro:

1 Dilatation of blood vessels and lymphatics

2. Perivascular infiltration of mixed cells~round cells, con-

nective tasuo cells and some plasma cells

3. Edemz, herporrhage and fran-containing pigment

When the granulomatous element Is accentuated, the pre
dominating featyres are

1 Proliferation of connective tsmue with young nucleated

inflltration of

cells pred g and perl
mixed cells
2 Edena, hemocrhage and fron plgment
When the lastic feature d es, the picture

varies with the elements fmolved:
Lwhmdmcbangesmp-lmnrﬂyvﬂmﬂn: thuplchua
may be that of angt or may gr
Hssue or granchoma
2 \When the lymphatics are involved, tho picture may
suggest lymphangioma or a mixture of angloma and
lymphangioma
3. \When the connective tissue proliferation predominates,
fitwoms, anglofibroma, angiosarcome, or spindle cell sar
coma mav be suggrsted.
The three stages of development of Kaposfs sarcoma ars
deseribed by Hamdl and Resat (106) In the fint stage, the




23 Newly formed ectatic capillariey,
24 Inflammatory stage of hapod's sarcoma,
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23 Inflammatory stage of Kapos('s sarcoma.
26. G aoulornatous stage of hapon s sarcoma.
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27 Gr Jomatws tag of hapost sircoms (higher magfication
of Frguwe 28)
28\ |1kt g of hapow sarcoma. Low power magnification,
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a2 Kaposi's Sarcoma

early growths are falatly vidhle to the naled eye andl barely
palpable. Microscopically the blood vessels of the skin are
surrounded by zones of cells rich in protoplasm resembling
epithelold cells, Often, these cells show a complete scries of
trangitional forms, indicating thetr transformation into con
mective tissue. Aany of the blood vessels break up fnto a fine
network of ramifying capillaries composcd solely of a wall of
endotheBum. The neoplasm in this stage s smiler to fibro-
angioms In the second stage, the growths are clinically prom-
fneat as elevated red o purple Intredermic tumors, Histolog
feally they are poorly delimited growths composed of aggre-
gates of fusiform cells with a perivascular distribution. The
blood vessels are numerous and vary in size. Many red blood
cells are to be found in the interstitial tisues. In the third
stage, the older growths axume a dark brown or bluith color
depending on the extent of hemoglobin destruction. In soms
of tho more advanced cases, the cellular aggregates are found
about the terminations of the peripheral nerves, the sweat
glands, the pllomotor muscles and hair roots, and even in the
wbcutaneous adipose tizsue. The fact that these cellular focd
rarcly fuse connotes an independent and spontaneous origin
for each of them, for a gencral sarcomatosis of this type fa
not produced by the emigration of cells.

Before any of the features show pronounced proliferation,
the findings are those described in the inflammatory stage,
according to Sachs, ef al. (217a) The blood vessels of the
upper and mid cutis are dilated, increased fn number fre-
quently Bled with blood clements and armanged in groups
or scattered diffuselv throughout the cutls. The cndothelial
cells are swollen and have large vesicular nuclel projecting
into the lumen. These nuclet may be round and somewhat

tic ruther than oval and vesicular Instesd of
being elongated, the cells may appear rectangular {cross-
section of the cndothelial cell) and resemblo somewhat the
embryonic plasma cell of the young granulation tissue The

Iymph vessels and spaces are prominent. The cellular iofl-
tration #s sparte, perivascular as well as diffuse and composcd
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ufmllmmdand\vmda—lngcmnecﬁwduunceﬂ;ang{o-
blasts and some spindls cells, Plasma and mast cells aro oc
ceddonally seen, There is no hyperplasia of connective Hisne
and 5o changes in the elastic tissue. Erythrocytes or intra-
celllar or extracelhular granules of hemosiderin, ndi
hemorthage. A the process develops (late stage: grannlomatous
or neoplastic) they continue different pictures are poted as
vascular counective tissne or cellular hyperplasia becomes
i With the proliferation of vessels, tha appesrance is
that of angjomas. Vascular and cellolar hyperplasia may mimic

way differed from glomus turgor  Where spindle cell prolifer
ation is the characteristic feature, the result is a spindle cell
sarcoma. Masses of cells extend in all directions, and at times
show mitotlc Agures; other cellular elements, as well ax vas
cular and connective tssus hyperplasia, are not prominent.
If the coanective timus, rather than cellular elements, i -
creased, the picture suggesty an angiofibroma. Tho growth of
fileous tissue is never extensive and frequently separates the
process into Jobules. Frequently areas characteristio of varl-

throughout the evolution of the discase except perhaps in the
development of spindle cell sarcoma, where the proliferation
of spindle cells overshadows all other features,

As the lestons become older according to Dorffel (36) the
lympboni told elements begin to play a lesser part and the
anglomatous features become more premivent. The hympho-
cvtodd cells, however may later go oo to form spindle-like
cells, to give the picture of sarcomaJike Jesdons, which he be-
Heves represents the final stage of the process. He has seen
such o transdtion even in the easlicat kesdon, since he stodied
the polvmorphism of the cells from the vessel to tho periphery
of the podule where they assume the spindle-like form and
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produce, in some places, thin collagen fibers. At times the
anginmatous features are so typical that & diagoods of cavern-
ous hemangioma would be justified. Again, in cases in which
the activity of tha retlculoendothelal system is more marked,
the anglomatous foatures are present along with sorcoma like
features with mitotic figures, and the diagnosis suggested
would be anglosarcoma, In such cases of increased activity
he found the previously described, but so fmportant, poly
morphism of the cellular infiltrate; the whale picture repre-
senting all stages of development of the process in the leson.

Dorffel (58) belleves that the relationship between the
presence or absence of gitterfasern and elastic fibers is of fo-
tercst. In the oarliest lesion, the elastic tisuo is infured, or
perhaps sven completely destroyed throughout the whale
cutls, even including parts of the cutls where the actual leston
s not present At this thne, gitterfasern are very prominent.
As the lesion develops and the anglomatous picture appeers,
the gitterfasern remain a stiking feature, while tho clustic
tissue, although completely destroyed within the tumor may
be found less severely infured in the adjacent tissue. In the
still later sarcoma-like stage there aro verv fow gitterfasern
to bo found, and still no clastic tissue iy present in the tumors.
There {1, however an almost normal elastica fu the tissues near
ths tumors.

The collagen fibers in the earliest lesions may bo tho site of
degencrntive changes of edema, bomogentzation and alight
vacuohization, in same places, according to Dodflel (58) With
the van Gictoo stain, bright pink, newly formed collagen fibers
make up the sttoma of the tumorous structure, while the
fibers {n the adfacent tissue scem normal. In the later sar
coms like stage with the cxtremely cellular make-up of the
tumor few collagen fibevs are found, whereas in tho swround
lngﬁmlhcconngmﬂbenxbowmgradmchmgu,whlch
Hin will be suppl. 1 by pew granul tissue. From
this description, ane must be strock by the great powers pos-
sessed by the reticuloendothelial cells to form new cclls other
than those that they produce under normal conditfone He
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belleves that cells, to have such power can be culy em-
bhryonal” in the sense that they are undifferentiated and re-
main s0 untl need for their differentiation arises, as men-
tioned by Herzog (116) Marchand (158) \Maximow (164a)
and others.

Large amounts of fron pigment are present in tho cuds
which may be intracellular as within vessel wall cells or in the
cells of the infiltrate, eccording to Dorffel (58) However
much of the pigment is extracellular giving the cutis o strong
Iy positive iron (bemosiderin) resction throughout. The in
HRltrate occuns in a diffuse form, with a tendency to bo peri-
vascular It consists mostly of plasma cells, flxed wandering
colls and celly of the lymphocytic group Endothelial cells, in
direct relation to blood vessels or entrely apart from them,
aro scen groupod in the fofiltrate, proliferntive changes being

Mast cells, Iymphohlasts and transitional cells aro
also found {n small numbers scattered throughout the infiltrate.
Elastic fibers are partly or completeh destroyed, the collagen
fbers are unnlly involved, but to only a slight degree and the
fat and nerve stnins show no pathological changes. Extension
of tho ledons is along the vessels and by peripheral ortenston
around the vessels.

\ackee and Clpollaro (155b) reported that pigment
granules coukl occadonally be seen in the celh. They did pot
observe melanin although this has been reported by Hamli
and Remt (106) Rottman (214) ‘Masson (162) and a few
others. Gans (83) and hren (1%) believe that in such in-
stances the dlagposis was crroncous, the discase being as-
sociated with leukemia or mycosls fungoldes, or that the
presence of the pigment was due to arsenic therapy  There Is
almost univertal absence of melanin {n hapod s sarcoma, et
cept in the epldermis.

Tho late changes are mare numerous and varied, according
to \achee and Cipolluro (155h) The infiltrate spreads and
forms masses of nodules, consisting of cells of varfous tvpos
small round cells, plasma cells, connective tissuo cells, spindle
cells and, occasionally meat cells and glant cells. Tho glant
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papules, but in loter stages are quits promounced. He de-
scribed those signs as: poordy stalning cells, vacuolization of
nuddqulamnrbaﬂn,nndwmcfmgmmmdonunddh-
integration of nuclel. Rarely small areas of m

generatfon could be found, Kaposl (132b) suggested that
fibrin appeared in the Lirge vessels and resulted i clotting of
red blood cells, thus causing fovolution of the older tumors,
and this was corroborated by Dorffel. Small amounts of fibrin
weTe pretent {n some vessels in early as well as in late tumors,
even when signs of involution were absent, but in such
minimal amounts that it was scarcely concefvable that this
could result in involution of the tumors. In conjunction with
these degenerative changes, fibrous transformation of parts of
the tumor with the app of chronic lation tissus,
was found. Perhaps this granulation tisuo is evidence of the
final function of the vessel wall cells that have been able to
retuin their normal! capacity to form regeneration tissoe in
the body Darffel conclodes.

There Is much difference of opinfon regarding the gencsis
of spindle cells. Some (Sequeira 233b) attribute their pres-
ence to poliferating endothelial cells,. However most fo-
vestigators, including Dalla Favera (52) believe they odginate
from cells of the connective tisue. Sternberg (248) constdenn
that theso cells arise from gnooth muscle fibers. Spindlo cells

parent cells, but may depend on proliferation of these cells
from other spindle cells, The numerous mitotic figures found
thess colls would substantiate this view Tho cytoplasm
spindle cells is scant and tho cell tapers to & point at
end the nucleus is narrow oval and vesteular with
arranged and Hghtly stained chromatin. The length
ad]h-ppmdmalelym-lcedutofthonudms Thev
that this cell plavs any role in the production of col
\any different types of cells, cven epithelial cells, may

liLB’
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have spindle shapes, such celly shoald be referred to, not as
spindle cells, but as spindle-shaped cells. They siats that tha
relatton of the fibroblast to tho spindle cell iy wnknown. Coo-
tnrytudnuﬂ.uiunofmmy they believe that the two cells
ars diff hology tn Function and, probebly in
derivation Thaﬂbroblnstbmud:hrguiunﬂdlmunﬁuumd
often hax fberllle projections extending fram the tapeting
paints. It has an oval vesieolar nuckeus which {5 larger and
greater in dlameter thep the nuclens of the spindle cell. Un-
lils the spindle cell, the fibroblast does form collagen. The

Bloom (162b) believed that the term angioblast should not
be used However while the term endotheliofd cell may be
acceptable, Sachs, ¢t al. prefer to retain the name engioblast
becamse these cells are safd to give rise to new vemscls and
because the mature cell usually does pot resemble an en-
dothetlal cell. The angioblest has a round mucleus &pproxd-
mately one and ane-half to two tmes the sizs of the nuclens
of o lymphocyte It stalns deeply but the clromatin does
not appesr as a solk! mas. As 4 rule, litte ar Do cytoplamn
is observed. However a fow of their sections showed the
angioblusts with coosiderable cytoplasm. This # pot uolike
the pohhedral, pavement bke appearance of endothelal
cells when the flat surface i3 examined.

In stgnmary h;lnf:mmbo{tendaﬂﬂvdu:'wx‘y
or Lite  and ay nf st
Such diviston {s not entrely acmnke forthopnlhologicp#&
ture does not always colncide with the duration of the process.
While such a classifieation #5 arbitrary it {3 cooventent and
often helps to correlate the pathological picturs with the
dinical pleture While imestigators disagree on the patbo-
genesty, there I almost complets accord as to the charac
todstic histological foatures. The histologioal structare conmists
of the toflltrate, numerow spindle shaped cells, hemorthage,
pigment and newlv formed capillarics and blood spaces.
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SYMPTOMS
A. Subjective Symptoms

Slm)lrn\‘s symptoms caused by the cutanecus manifesta-
tons of hapod’s sarcoma are usually slight or absent. Patients
having numerous Lirge lesions o the extremities, particularhy
those with marked cdema, may have local discomfort and
interference with, or even loss of function of these parts
Visceral involvement may csuse bemorrhage, diarrhea and
other constitutional symptems, including emaciation, There
s occadonally hemoithage from the cutancous orifices, par
ticularly the nose mouth and throat.

There may be itching and buming as described by VMeyers
and Jacobson (167) Two of Symmers (234a:cases 4 and 5)
patients had intense and persistent prudtus of the affected
areas and Dorffel (56) described pruritos and edema which
preceded the eruption. This intenso prurftus is very tmusual
in haposi's sarcoma and, as a rule, is not a major complaint,
Ad a result of the pruritus, trauma may cause bleeding of the
lest,

ons.
Occasionally there is complaint of pain. This is usually duc
to the localtzation of nodules on the fect, which causes pain
on walking This symptom was present in four patients re-
ported by Hansson (108) and wans desaribed by Feldman
(71b) and Skinner (240) Schiller ef af (221) presented
s 67 vear old man who complained of cold fect and legs,
and numerous small, skin colored and hemosrhagic growths oo
the dorsum of the feet. There had been some degree of shin
discolaration for about 10 years, and recently sharp pains had
occurred In the area of discoloration.

0
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B. Objective Symptooy

The initial manifestntions may be @ macule, noduls, plaque,
an area of infllration, or even purpura. The initlal lesion
nsually appears as a reddened, well demarcated macule. The
early macule progr and b 3 d, the color
darkens and bluish red nodules or plagues appear  Frequent
Iy both macules and nodules are present, but occastanally the
eruption consists of ane or the other alone, or one type may

1 Edema. This symptom was probably overlooked by
Kaposl, sinco it is not mentionod in his otherwise cxhaustivo
description of the disease. The explanation probably les in
the fact that his patients were cxnmined when the discaso was
far advanced, at which time it is exceptional to find & case
without multiple podules and infiltrations Philippson (167)
was the first to describe edema as a single manifestation.

Edema of the extremities is common in Kaposi's sarcoma.
1t may be the first manifestation of the disease and may pre-
cede anv other lesions by mooths or y ears, asin Stats (248 case
1) patient, and those reported by Dalla Favera (52)
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Mierzeckd (169) and Hangson (108) 1n other {ostances swell-
Ing may ocear late in the course of the diseasa. Several types
of edema may occur Shnmlmtbnitnn}uhd:;cfunnof
pitting edema, tn many ways superficdally similar to the edema
seen in other diseases such as coogestive heart fatlure, 1t Is

40. Plaque-lls lesions.

usmally symmetrical and s somewhat alleviated by elevation
of tho part There is sometimes an upumnal tendency to
terminate sharply below the hnee; the foot and leg being
several times larger than normal in size while the knee and
thigh aro of pormal proportions, as in two of his patients
{248 cases 1 and 3) At other times the thigh is ako invohed
in the process and & similar picture has abo been observed
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tumars do pot appear mtil a relatively late stage. This edema,
in assoclation with Kaposi's sarcoma, was fist described by
Pl (1981) lhmmspaﬁmﬁ.b:h“mhndcﬂdme
of lympl and one patient had leg
varicosities which had cansed discomfort for twenty years.
Little {s known regerding the course of this tvpe of diseass
and the dignosis is often dificult The following case (108)
{fustrates the difficulties encountered by both the clinican
and pathalogist. This patient, & 40 year old woman, hod, 17
years previously suddenly developed marled cdema of the
leg, pelvis and right labium majara In the course of a few davx.
This edema did pot subside and two years Later was dlagnosed
as elephantiasts, plastic surgery was performed with no im-
provement. Nipe yeurs later severs! small cutancous tumors
appenrcd on the Iower leg which were at first skin-colared and
later became reddish-blue. This condition was diagnoscd as
sercoms and amputation of the leg above the knee was per
farmed. Histologic evamination revealed vascular sarcomu,
\rhIChdJO hal, hell; Jm':.’ 1 ‘nﬂilkﬂmn‘
siderable cdema of the tssues. Eight years later several
pea sized, reddish blue cataneous tumors sppeared between
the toes of the left foot. The histological diagnosis of these
ledlom was Kaposis mrcoma. Treatment consisted of 15 mg
radium applied to the tumors for two hours. The leslons
dimtnished and paled in color and at the fnal examination, 22
ycnnaﬁeronsetoftbtd(um,xhawufmmdtobefrmnf
symptoms.

2 Hemorrhage Dilated blood vessels (telangicctasin) mas
uﬁ.mc-,beﬂsﬂ:lemthenodldnnndplumﬁnrlnnppmu)
pormal skin, according to \facKee and Clpollaro (153b)
Petochuae and purpure are occatlonally present The ocowr
rence of localtzed and widespread purpura with the de
velopment of nodules and plaques has been reported bt 2
number of obscrvers, among them, Philippson (187) Mendes
da Costa (185) haposi (132a) Dillard and Weidman (53)
Havas (1121 and Pelagatt (184)
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Ravaut and Cachera (205) described a 65 year old man with
Kaposf's sarcoma amociated with arteritis of the lower ex
tremities and a purpuric syndrome. The discaso was of 18
months duraticn. I {aation disclosed etensive
calciication of the arteries of the Jegr. Although he had no
extensive hemorrhages, numerous petechias wern present on
the legy, the bleeding time was prolonged and the blood clot

ouretractile.

Philippson (107) emphastzed that hemorrhage, infiltration
about tho blood vessels, praliferation of the vemel wall clo-
ments and formation of new blood vessels were manifestations
of the influence of a toxin which he believed was duoc to an
unknown microorgamism. His first patient had typleal nodules
of haposs surcoma for six months when a generalized,
bemorrhagic, purpuric Hke cruption suddenly appeared. Some
hemorrhagic spots receded entirely but others were replaced
by ncw typiceal nodules. Approximately six mooths elapsed
between the appcarance of the hemorrhagic spots and the
appoarance of fully developed nodules in the tamo area. Three
moaths later another hemorrhagic eruption, Hmited to the

lower extremities, appeared, later still, another generalized
eruption appeared. Each exacerbation of hemorrhagie ledons
wus followed by the development of some pew nodules. The
sceond patient had a similar eruption involving both kegs and
the Left forcarm which also gave rise to new podules. These

were an unfavorable sign, however since typical
nodules soon appeared n these areas.

The 78 year old man described by Mendes da Costa (165)
had catravasations of blood oa both lower extremities fol-
lowed by typlcal nodules of Kaposf's sarcoma {n these areas.
He concluded that extravasation of blood is the earliest sign of
the disease.

Dillard and Weidman (55) favored the conception that
hemorrhage was a primary factor tn the production of these
kestons. They believe that hemorrhage may be secondary to
such factors a3 exposure to cold, arteriosclerods, or ergotivm,
and, as the blood disintegrated the substance produced



43. Hemorrhages of the toe,
+ Hemorrhages of tho tocs and leg,
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might, in some cases, be irritating to the endothelial calls and
act @ stimull 1o thelr proliferadon.

However hapasi (128a) coustdered hematrhages o relative.
Iy luts symptom It 1 passthin that be obseaved this phe-
Boasenaa without attaching ¢ great des! of dgnifaares o i,
#ince he tioned the develop o nodules
fn areas of preceding cataneous hemorrbage in one case

The presence of pumerow xmall nodules within a large
hemoorhaga on the thigh was observed by Dalla Favera (52)
Others who have descdbed bemonhages are Havay (112)
Funk (B4) Koeboer (137s) Bembardt (18) Riebi (207}
Pelagatti (184) Pick (18%) Mariand (I680) Brnn and

3. Lymph e ke tumons ;(mmnyoﬂ—'nnu-wonuﬂm
M
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Seuffer (28) and Semenow (231) Hemomhages from the
nose, mouth, ntestinal tract and hmgs, have also been de-
scribed by Semenow (231) Paolinf (189) and Braun and
Scuffer (28) Changes analogous to those fn the hlood 1essels
are found Jess frequently in the lymphatic vessels (210c)
Such observations wero rocorded by Plck (195a) who de-
scribed largs lymphatie cysts on the extremities which became
slighthy hemorrhagic and later developed into typical Kapos
nodules  These lymphatic cysts did not abwayy become hemor
rhaglc sometimes typleal nodules developed directly from
clear cysts.

A hemorthagic tendency was described by \acKee apd
Cipallaro (155b) Dalla Favera (52) Andrews (6¢) and
Denzer and Leopold (54) The degree of edema fs occasion
ally affected, to some extent, by local hemorrhage, according
to Stats (246) This occurs in the form of large mubcutancous
bematomas, purpurs, or bleeding of a mucosal tumoe  Infre-
quenth  thero may be a generalized purpurio state The his-
tology of the Kaposi lesion exphins some of thete manifosta
Homs. Hemaorrhage is the usual microscople finding. It orig
inates in the telangiectases and, since It occurs in close prox
imity to nodules or plaques, some cutaneous bleeding can be
attributed to these lesions. In other cases, purpura appears ou
apparently normal skin. During this resorption of hematomas,
clusters of Kapod nodules may appear in an arca of fading
purpura, as mentioned by Dorffel (56) In the few cases n
which studies have been made, no abnarmalities of the bleed
ing or clotting mechanisn which would eccount for these
bizarre manifestations were found. Operathve wounds do not
bleed exceasively in these patients and the mucous membrane
bleeding is apparenth always due to hemorrhage from a
haposd nodule according to Stats.  Evcessive eplstands or
bleeding from the gums has not been noted. He (248 case 3)
described a 43 year old woman whose illness began 11 years
beforo vith edema of bath legs and o painless, colorless swell-
ing near the right ankle Elght vears later a similar but blutsh
swelling, appeared on the left ankle and namerous, painless,



48, Lymplungoma-lle hmn('(hmu} of Francewo Ronchae,
MD)
4 Ulcerated lenons of haposs surcoma
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bhuish nodules then appeared on the Jower eatremitics, ac
companied by widesprend spontancous ecchymotes and pro-
gressive wenknoss.

3. Modules. haposi (132a) desertbed the clussical lesloas
23 nodules “ranging fram the size of a pepper com to that of
a pea or a hazel nut, and brownish red or bluish red in
color appear in the skin without apparent cause, efther
local or general. They are smooth on the surface, elestic in
consistency and very often resembls blood blisters. They may
occur singly or in plaque-tke groups VWhen in patches, the
central portion of the Induration is degenerated and gives rso
to a discolored depression. The nodules geperally develop
first on the soles ar the dorsum of the foot, thereafter spread
ing rapidly to the hands. Mest of them appear on theso parts.
During the courte of the diseuse, single or multiple tumors
alto appear although in lesser numbers, on the legy, arms, face
and trunk. The nodules sometimes atrophy and may ulcerato
at a later stage  Finally stmilar tumors develop In the mucous
membranes of the mouth and in the mucous membrancs of
the ventricles and the intestines.

The lesions may be discrete coalescent, axd even conglom
erate, accorthing to \achee and Cipollaro (155b) Occasion-
ally they are closely crowded together forming large and
small masses or tumors. They are finm, often shiny and rarely
transhreent. The nodules rnge from pin-head to bean size
or larger and there may be only two or three lesions, or they
may be numerous. Tho nodules, round or oval in shape are
about 2 cms in diameter They are reised, flat, decply pig
mented, or of a brownish or purplish red color markedly
ndurated. The disease appears to cxtend deeph tto the
corlum. Babes (8) described one patient who had 130 lesions.

The lesions wsually occur In multiples, not Infrequently in
dozens, sometimes {n hundreds, and rurely W ones or twos,
according to Symmers (254a) Even i tho carlier stages of
evolution, the nodules are recognizable and when the discase
is well developed there are reddish or purpibh nodules,
plaques and plateaw-like formations. Usually the smaller
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podules are rounded, the plaques present a flat or podalated
arface, and the plateau ke growths aro trregular nodular
and undulating. The Individual nodules may vary from a few
mmg to £ ar 3 cme. fn diameter whils the plagues and
plateau-lke growths may reech enoarmous proportions, vary
g from 5 to 20 cms. or more. The nodules do not appesr to
coalesce; tho plagues and plitesus sppear to represent the
evpansion of multplo large and small nodules, closely apposed
to one am:-ther Another remnarkable clinical featurs of Kaposls
ding to 15 the freqn with which

mhlnoftbemuﬂanodululmcﬁ)elrmddhhu’?ﬂ?ﬂlh
appearance and become yellowish, faintly speclled by red or
sometimes by light green. They disappear gradually withoot
sxsfutance, Jeaving sippoth whitish or hrownish scare, to be
replsced in time by new nodales in the immediate vidnity
or at a distance from the old. As the diseass progresses, the
collagenous tsues in the vidnity of thase nodules become
thickened, lymph staxls occurs and the skin fs thrown fnto folds
mtbﬁthemumﬂ)p'mhmm:hdwmmolppmmncnu
that imvolved by the noaparssitic form of eleph Flnal
Iy tho growths may ulcerate, usually as @ result of trauma, aod
sometimes produce superfidal eacordatans and, at other Hmes,
open ledoes of formidable dimensians,

The patient prezented by Ormsby and Mitchel) (186a) had
a solid edema of tho legs and feet. \lany nodules, varying
from a pew to 2 amall coln (n size, were distributed over theto
weas. There were lexions on the buttocks and ono oo the
glans peois. Wile (278) commented on the large number
of gnall nodular keabons, which had not coalesced to form
plaques and which he belicved to be somewhat unusual

In rare Instances the discaso may appear fn the form of
tumers from the onset (the “dembles type) ay mentioned
by Buecellate (32)

4 Ulceration of Modules. Although not frequent, uloers
tion of nodules may ocvur As a role lesions on the upper
extremities do ot ulcerate while thote on the lower extrern-
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48 Ulcerated lesions of Kaposis xircoma.

itics ulcerate as a result of lymphedema and vascular obliter
aton,

Ulceration of the nodules was desenbed by Hanwon (108
case 4) in a patient with sovernl small, blush red, slighth
painful tumors on the dortal aspeets of the hunds and fect
These lesfons extended, increased in size and a tumor of the
Jeft foot began to ulcerate After roentgen ray themapy all
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the tumors disappeared. However recarrence of the lesoos
oa the dorsum of the foot pecestitated ampntation,

A 85 year old man who developed ledons on thoe backs of
tho hands ten years before, was presented by Wise (255¢)
Recently a grovp of dime-stzed plagues, which underwent
involution, had sppeared oo the palma. In tha discurdon of
this casa, Fox (80a) stated that ulceration was an unusual
feature, since Kaposis sarcoma iy charzcterized by lack of
nlceration, and the wnall size of the lestoax. In his optaion,
large tumary do not ecour as in mycosls fungoides.

Bemsteins (20) patient had a boardhke, blackish brown
infltmtfon of the right leg with ulcerutions, plgmented
nodules in the area, and many infikrated pigmented spots on
tho entire trunk, with some nfitrations on other parts of the
body Tho cutaneous changes had previowsly been regarded
as varicose vein stasls dermatitls, and the ulcerations vwero
aseribed to an {njury Bunch (31) commented on a 30 year
okl man who developed leslons on the right foot, followed by
ledors on the internal malleohus, and later on the Jeft foot

on the dorsum of the second and third toes of tho left foot.
A 58 your old man who developed a hard nodule on the back
of the hand wus reported by Ochs (183) Shartly after ex
clsion of this lesion, nodules appeared on the hands and feet,
and anc lesion on the bacl of the rght hand became ukcer
ated. Two patients having ulceration of the tumons were re-
ported by Ronchese and Kem (210b)

The patient presented by Meyers and Jacobson (167) was
an 82 ycar old American who developed prumtns and burning
along the medial sorface of the right leg. One month later
a small podule appearcd just below the Loee, grew rapidly
and was somctimes tender and pufnful  This lexon later ulcer
ated and bled ruther cash A patent who first developed
kesions on the left foot and leg 20 years prevowsly was re-
posted bv Dorffed (56 case 12)  Later leroms appeared oo
the left arm and hand which were ulecerating and fungating.
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Ulceration, in the carly stages of haposs sarcoma, may
closely resemble stusds ulcers, according to Farber cf al. (69)
One of their patients required emputation of the leg, and the
second patient obtained relief of pain and apparent resolu-
tion of the cutancous lestons following roentgen my therapy

8. Plaques and Infiltrations. The plaques are usualh fairh
well marginated and range 1n aize from a2 dime, or smaller
to an adult hand, or larger They may be round, oval or irreg
ular in shape. At fint there may be onhy slight infltration,
which becomes more pronounced as the lesions grow older
Not infrequently a combination of infiltrating plaques and
discrete nodules produce an cntensive hard rwelling of the

19 Plaqoes and mhhnlm”:d(‘,mm;\) of Francesco Roochese
Pou, o
%0 Cma:mpancnubmn(dm[cdmdkp:mmnblmg
Schamberg s disease
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hands, feet, arms or legs, which may attzin the proportions of
elephantiass,

The entiro cutaneons surface may become involved, accord
ing to Funk (84) The skin of the extremities, buttocks, and
abdomen, as well as the subcutancous e, becomes diffuse
ly mBltrated, of board ko consistency and immovable, with
an uncven surface which is nodular and af a dark violet brown
{plwn) colar Ho found that noasly all patients had plate-
like depressions in isalated nodules and in cntire groups of
podules a1 a result of centrnl resorption, whils occasionally
many nodules disappeared entirely

At times, the cutaneous ledons acquire a Jocally infilrative
charucter assuming the wspect of plaques, to produce a rough,
board-Hke swelling of ane or more extremities, and marked
enlugerment may result Thisus augmentation ascribed to
tumor infikration was reported by Mackee and Cipollaro
(185b) Acgerter and Poalo (2) and Ormiby and \oatgom

31 Cutancous pigmenitation of the toes resemblng Schamberyg s
discase
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ery (186b) There may also be blockage of lymph drinage,
either by local infiltration i the lymphatics or regional ob-
stroction at the trunk. Thickening of callagepous tissue areas
adjacent to the skin nodules may further impede Iymph drain-
age and accelerate the swolling  Goldschlag {90) and Diflerd
apd Weidmen (55) commented oo localized sclerodermic
changes in the extremities and trunk as a cause of swelling,
and a similar process was noted by Stats (246 case 3) There
may also be more or less widespread, red blue inflltrations in
the skin, according to Hansson (108) Like the tonars, they
are often Jocaltred on the extremities, ajthough in mare ad
vapnced stoges of tho diseaso, thoy may also appear on the
trunk, face and mucous membranes of the moath. He found
these infiltratons, as well as tumors, present o six of his
patients. A 42 yvear old man, presentod by Oppenheim (185)
had svinmetrical blulsh spots and infltrated plaques with @
smooth rurfuce {nvolving both soles, tho lLiteral aspects of
both feet and over the ankkos.

6 Unusual Manifestations,

Varicontics and Unusual Pigmentations \lany bizarre fea
tures may be proscnt in tho carly stages of kapos{'s sarcoma.
Not infrequently the onset of the discaso is manifested by a
pigmentary duturbance resembling Schambergs disease, end
tho presence of varicose veims, particulasly in voung adults

Vascular changes mav appear as varicosities with tomorx
distnbuted along the vessels and fixed to them, according to
Dorffel (50) In 1899 Funk (81) first noted the presence of
venous ectasia and coiled, enlarged velns near the tumons, The
same year hapost (13%) presented a typical case with dilated
veins of the lower extremitics. Distbution of Kaposi sarcoma
nodules along the venous system was alio poted by Scllet (230)
Philippson (167) Hulle (103) Selhorst and Polano (228)
\ariand (160} Dalla Favera (52) Ehrmann (61) Brwnn and
Scuffer (28) and by Hedgo (114)

Two patients who developed scaling, pruritic patelies around
tho ankles were descrfbed by Farber cf of (69) Both haid
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mﬂdvumouxmmﬁidmcyand,nllumu-llmdn,duvdnpod

ble Kaposfs sar
ma.Thanmseiﬂlminluhuwhpd‘lmmoma,lnm
carly stages, may dmulato stusis dermatitis and stads ubcers-
tion of the legs.

Pigmentation cxtending to tho plantar aspect of the foot and
domumn of tho tocs frequently develops. Stasls dermatitis
scldom, 1f ever produces pigmentation in these areas. Palpa
tion of the individual kesions n Kaposf's sarcoma roveals in-
duration. Stasis dermatitis and ulceration may bo assodated
with ralber marked scleross of the skin in the affected arca
and around the ankles, but indurated nodules are not present.

Perrin (195b) states that, not infrequently the diseass be-
gins with purple discoloration in diffuso patches, very often

on the hands and feet and begins more aften on
the flexor than on thoe extensor surfaces.

Burchhardt (33) reported o 43 year okl man who had red,
paieful and peuritic macuk>-papolar ledons on the sales of
the fect. A paticnt described by Skoblo (241) wos a 74 year
old man with septie thrombophlebitis of the right leg which
resohved readily with administration of penidilin, There was
an cruption, of at keast two years duration, on tho backs of
both wrists, the fect and legs. The lesions, maro or less sym-
metrical, were nodular and macular discrete, oval in shape,
and vaded between § to 2§ ems. in diameter thedr sudfaco
was smooth and shiny  This case {llustrates that well marked
cdema of the legs does not neeessarily occur only in the more
advanced stages of Kapos?'s sarcoma. In the majority of cascs
it is an earh symptom. In discussing this case, Lemberger
{149} described a paticnt whose only symptoms were hema
turln and hilateral, well marled cdema. Three or four small
Lluish spots were later noted on both legs and, within two
years time the conditbon developed to be Kaposi's sarcoma.
Tte brelived that cdema {s olmost invariably present and fs
often a ven promunent symptom of this disease

Patients having extensive thrombophichits have been re-
parted In Licherthal (151a, 151b) and others. On postmartem




52 haposi leson slmulating stasds ecooma.
53 Muculir hemorrhaghe duculoratwon of the foot.

ewmination, Saphier (219) found enlarged and ndurated
venous stems and nerve trunks.  Histologically along and
within the vessel walls and sheaths of nerve trunka, there was
tissue tvplcal of Raposfs sarcoma. Brann and Seuffer (23)
observed the development of such a tumor from ity orlgin
fram the wall of the veasel to 1ts attachment to the skin within
24 hours.

The patsent reported by Webster (274) displaved a prom-
inent venous networh on the palmar surfaces of the left hund
and enlarzed veins of the right forearm. He belioved it -
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comupon to find mmall, ocalized sress of telengiectasia on the
trunk, which lLter developed futo tyjReal Kapodl's sarcoma
Yesions. In oddition to the typical cotaneous lesions this pa
Hent bad deep-seated, bludsh-green, branching streaks on the
Jegs, which, in places, widened out ia the manner of varicass
veins and wore frm and palpable thraugh the atin. Histo-
logically tho wmallest of these streaks were found to be cav
evaous vemselt without gecompanying chaoges. However thase
of ¢ dlameter larger than 2 to 3 mms. showed aggregations of
spiodle cells clotely packed about many small blood paces,
with some pigment deposited in the region. When these ye-
gloos wers fcllowed in serial sectioon, it was found that the
blood spuses hecame confluent and terminated in o thin walled
veln, without spindle cell mantle, at the paint at which the
streak narrowed. In the light of such facx, Webster believes
ﬂntﬁw\mumwkmmcldkhndwamlmmal
there, at o later dste
cftw'p«lcxlcuwbimn.hnﬂtbcpcﬂmtﬁwd.

Lack of Pigmentetion. The patent described by \elf (287)
wits o 48 year old man who had an eruption of nine jears
duration oo the feet, legs, thighs, trunk and upper cvtremities.
There was diffuse hiutshr-red infiltration on the outer and inner
side of both feet, and severat bluish codulur lerions on the
back of the dght knce. There were dight elevttom which
were fird oo pelpation on the ik and upper etreaities,
Theze skin-eolared lesions gradaslly devcloped Into typicdd
blafsh-red nodudes, sceonding to Peck (183)  Pollitzer (195b)
commented that Kaposs oddginal name wos idiopathde mul
uple pigmented wrcoma, but pigmeatation was abeent in this
patient

Pautrver and Dise (191b) desoribed 4 patient whose leviom
began o1 small coloddasr, peinful, deep-acated nodules, da-
tocted only b palpation, which later assumed \be dharacter
wtie vialiccnus hue

Trophic Changes The 40y cor obd than, preseated by Castelin
{432) had a cutancouy evuption of seven \cars dumtion which
wat accompanied by edema of the left Wouer edremuty Tle
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also had leukonychia involving the distal two-thirds of the
finger and toe nalls. One of Symmers (2%¥1a case 8) patients
had cubbing of the fingers

Verucous Dillard and Weldman (55) end Peutrier and
Diss (161b) called attention to lesions of a verrucous char
acter In a discusdion of Schiller ¢f al (221) Finnerud (73b)
stated that an almost constant finding, and one not usually
poticed, {3 the warty character of the skin of the sides of the
darsum of the toes. Bloom (£5b) fn a ditcussion of Andresws
{6b) called attention to tho verrucous erupton on the dorsa
of the toes, which may appear before any tyvpical leslons of
Kaposf's sarcoma.

Wise s (285d) patient had & raised globular verrucous Jeston
the stxe of a small pes, on the left cheel which had been
present for three months and resembled o basal cell epitho-
lioma There were arciform, raised, smooth, purplich fnfll-
trated plaques and carly superficial lesdons on both palms and
fingers. Similar various sized, infiltrated plaques, raised and
superficial, were oa the outer and fnner borders of tho sole of
the left foot and an all the toes. There was 2 palm sized,
superficial, mfittrated plague on the outer surface of the right
hecl, with similar plagues on the inner aspects of the solo amd
on the first and second toes, and three isolated, pea stzed,
purpitsh lLestons on the anterfor aspects of the left Ieg. The
left foot and ankle were edamatous  Small mph nodes were
palpable i the anterar corvical and axillary regions.

Bullous Other unmsual cutancons featares consist of glisten-
ing. somewhat translucent podules which resemble thick-
walled vesicles, bullac and Iymphatic cvsts such as are seen
in hmphaogioma droumseriptum, according to MacKee and
Cipollaro (155b) These are the shae of @ pea or 3 chony and
may be pinkish, brownish or bhuish tn color  Such lesions have
becn described by Pick (168b) Ommsby (186b) Frost (83)
Dillard and Wetdman (55} and Wise and Eller (2850)

Rlabers (13%h) paticat bad extensive sheets of decp lilac
colored edematous inBMration, which was falrh
on both hands and feet. On the forcarms and legs were



Symptoms 2]

pumerous discrete round ar oval lestons, of similar character
On both anlles there were marledly edematous arcas which
wexo almost bulloas in character A few nodules had ap-
pesrcd ou tho right buttock within tha past few months,

bo pushad into the skin, well below its Jevel, and which grmd-
ually reappenr in the course of a few seconds, o resume thelr
puffy appcarance. This soft, almost cystic cansistency of the
lexioos it probably dne to hyoph stasls. This featore was also
noted by Roochese and Xen (2100) in two patients. A 73

ton 1ome flat, others poa sized Another pea dzed area of
inBltratica Invelved the right great tos and there were pur
plish red, fat, blotchlike infikrations on the middls of the
sole. Histologically the finger lesion confirmed the diagnosis
of Kapod's sarcoma. In the discusdon, Momow (173) called
attention to tho large vesicles™in tho webs of the fingers. He
believed these symptoms to be rare in Kaposl's sarcoma, al-
though they were characteristically present in this patient,
\Wise and Eller {25%¢) described bullous leslons in a 68
year old woman who developed reddish brown, violaccoos
patches on the neck, hands and feet, 15 yeurs previomly
These lesions ncreased slowly in stze and in tho depth of color
Four or five vears after ouset the discase was nearly gencral-
ized, including thoe face and, to a leater eatent, the sealp. On
the anteror and posterior surfaces of the right thigh, there
wero large arens of closehy grouped vestcles and bullae, both
tolated and fuscd These yvesiculobullous lesions arose in
infltrated and thickened arens of skin. The bullae ruptured
emsily and spootaneously cmitting o profuse nonfetid, clear
watens discharge which caused the afected area to be matst



54V errucows kon of the toe
55 Development of spindle cell sarcoma (n Jesions of hapos’s
sarcoma.
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and uncomfartahla, While the lesions were not typleal of true
ve:ldn:lndhu]lne,thcywcmnmhguultothﬁvaicuh:
of lymp tptum, so far as the
ﬂ.\ﬂ.dmnt:utwmmnntmed. They arose as @ result of lymph
stasis cansed by constricting bands of akin above the anlles
which gave rise to an intense lymphedems of the skin above
tho coustricted srea. This edema eventually caused the forma
ton of the lobullous lestons. Histological tnat]
revcaled a characteristic angiomatous sarcoma, the tixues ex
hibdting an unusual degro of lymphedema. These lymph cysts
in Kaposf's sarcoma have also been described by Dalla Favers

(52) and Pick (1854)

On the other hand, Trimble (281) stated that bullas do
not occor in Kaposl's sarcoma. Tho ledans are lymph vesicles,
rather than bullae, which are formed In conpection with the
lymph stasis. Akww, ef al (4) described a 53 year okd Greek
man who developed a bean szed vedcls which contatned
darl flid. Ope week later the ball of the foot becurno painful
and bluish discoloration appesred on the darsum of the foot.
Eleven year later the histologic diagnosis of Kupast's sarcoma
was made. Six years later blulsh papules appeared oo the
lower part of the left leg as well as on the handy

Rostenberg (212) presented a 58 year old man who had
developed leddans four years previously Om the sobe of the
left foot there were a number of isolated reddish to bluish
maculex, from 3 to 6 ans. i diameter which appearcd to be
walls of tho bullao on pressure. One of them containod a clear
flukd. There was a band Iko ares underncath all the toes,
aboot 8 ans. wide, which had the samo reddish appearance
as the smaller Jestons and also appesred to be the wall of a
lupr continucus bulla. On the domsal sarface thero was ooe
prominent leslon the size of a large pea, on the sccond toe,
which oo pressure alvo appeured to be bullous. The fint and
econd toes were considerably enlarged and the bony strue
tares wrere abo imolved

A 30 year old man, reported by Gougerot, et «f (82¢} had
pohmorphinn of the levicns assoclated with bullae  general-
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fred arthralgia and erythematous stomatitis He had de-
veloped succhssive and continuous crops of purpuric papules
on all four extremities during the preceding four months,
Thess lesions developed in two or three days time then dis-
appeared ar beeame pocrotic and encrusted. There were also
several bullae on the thighs and large thickened red plaques
on the backs of both wrists.

7 Ecolution of Eruption. Ax n rulo, the cruption evolves
slowly and the affection is progressive acrording to Machce
and Cipollaro (155b) OMd lesions often undergo spontancous
invohlution, leaving atrophy depressed scars and pigmentation.
At the same time, new nodules or plaques appear  Cccusion-
ally grouping of leslons, and especially the developmont of
nodules at the periphery of older legions, produce a configura
tion suggestive of syphilis. Tho tumors grow slowh and after
a variable period of timo sproad over the skin and involve
tho viscera, particularly the lungs and the Iymph podes.
Hemoerhages from tho cutancous kesions and viscera frequent
ly occur and there may be edema of the leg or the foot, and
clephantiosis-like changes Tbc rate of progresdon fs slow and
variable sp and jon of the lesjons
sometimes occurs, leaving pigmented atrophic sears. The dura
ton of llfe averages between five and 10 vears death being
due to {ntercurrent infection, cachede, viscernl involvement
or repeated hemorthages.

Androws (6b) reported a 50 year old man who developed
a purple plague on the medial stde of his left ankle scven
vears before. During the last threo vears purple plaques and
podules, varying from dime to silver dollar size developed on
each leg, and smilar indurated plaques appeared on the right
anlle The tocs assumed a frosthitten appearance which
had persisted. During the past two or threo vears the trunk
had become imolved, and {n the past year the upper cxtrem-
ities and the face

There are frequently varfations fn tho clasucal macule
nodule and plaque formation, accarding to McCarthy and Pack
(153) One tvpe evohes marked fibrous reaction and clinicalls
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sesemblet peurofibroma. In one of thelr cases tho disesse was
rather indolent and remained localized on the leg for 10 years.
OM lexdans will often regresa into a flat pigmentod scar fn the
peripbery of which new nodules may develop, Stll another
typohmmpuﬂoip(nkmmlucmtmduhdnﬁwm}ymlﬁ'
i in afl phaws of the
dlmm,and(henadamyum)mtwuminammhpmdh
cells. Ultimately the twnor may appear in the submucosa
of the entire gastrointestinal tract and lungs s friable, hemor
thaglc, polypold maswes. This development marks the trans-
tion Into a terminal phase when death from exsanguination
imminout. Not unconmmonly the tonsils, thorscic and shdom
{nal nodes ond booe are lavaded by the tumor Threo of
thety patients (153) had invohvement of the oral exvity four
had Jovolvement of the lungs, two had booe fovolvement
and one had imvelvement of the liver and spleen.
Deviations from the typical cutunesis cnuset huve been re-
ported and the tunorn may originate in practically any part
of the body However prior to Dorfel's (58) mooograph io
19%, it was generally belicved that all extracutameous Ieslons
were metatatie, Inasmuch a3 up to that Hmo few cases had
been deseribed ta which cntaneous Jeslons were absent or had
been preceded by visceral lesions. Since then several paticats
having tumors In the viscern, not assaclated with cutancous
manfestationy, bave been described. Primary Kaposi's sar
coma in the heart was desorfbed by Acgerter and Peale (2)
and Chorsser and Ranuey (40} in the Kidnevy, liver and intes-
tines by Tedeschl, ef ol {257) in the lvmph npodes and
foucous memhbrane of the pents by Barringer and Dean (13)
and w the evelid by Gruham (83)  This evidenow sumgyests
that Kapals wrcoma may be o systemie discase of multicen-
e origie and lang duration with Bide tendenev to nsetas-
tasm Scqueira and Bruln (233d) belived that Lo these
caws the prowth appran to undergo retrogressive changes
with formation of depigmented deprewtons,
The developaent of truc spindle cell wircoma fn a pationt
with haposs mrcoma was reported by Sequedra and Brain
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(233d) This man developed a purphish discoloration of tho
skin just above the left ankle at the age of 41 years. Tho con-
ditlon spread slowly and after six moaths time completely
covercd the dorsal surface of tho left foot. The following ycar
lesions appeared on the Hght foot and slowly fncreased in size
a year later similar lesions appeared on the dorsum of the left
hand and wrist. Theso latter lesions were pruritio and the feet
became painful and edematous. The dorsal surfaco of the Jeft
foot was red and swollen, with an area of raised purple infl!
trotion acraas the tmatep the dower lmit of which was an
almast straight Hoc between the malleoh. On tho inner side,
this line was made up of small discrete papules The toos
were almast immobilized by o sclerodermatous conditfon of
the skin covering tham. About 5 cms. above the internal
malleolus was a discrete, roughly square-shaped lesion, 1.5
cms across, consisting of o raised, purple flat topped nodule,
On cwamination 13 vears Later the skin of both feet, and cx
tending 2 inches above the onlles, was hard and thickened,
and produced some limitation of mottor There were numer
ous, scattered, purplish-red, soft, slightly raised nodules of
varying sizes over the upper pait of tho legs A fungating
mass, arinng from ono of the outlying vasculartzed nodulbes,
then appeared on the front of the shin amd the log was
amputated.

The patient descnbed by Forman (78¢) developed an uleer
atfon involving the inner aspect of the left ankle and foot 23
years after the onsct of huposs sarcoma. Histopathological
examinntion disclosed a peobable prickle cell epitheloma.
Gross (101b) reported an 81 vear old man who presented
several bluish red, somewhat infiltrated patches of irm con-
sistency on both ankles The surface of thete lesions was
slightly scaly and hypertrophfe. There was moderate cdema
aof both fect and slight verrucous hyperkeratosis oa the dorsal
surface of the tocs. There was & round, dark red Jobulated
tumner with a narrew base tho size of a farge marbke on the
outer aspect of the eft foot. The surface was partly denuded
and covered with a grevish bloody crudate The histological
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examination of the fungating tumor showed changes of low
grade spindle cell sarcoma. Satetstein (220b) stated that
many cases of Kaposis sarcoma frequently have funyﬁng
tumors. This was a comparatively common

resulting in a fungating Jeston.
C. Nemogram

In tho majority of cases tho hemogram 13 pormal. Anerda
13 present in many cases, according Dorffel (58) who reported
one patient with a bemoglobin of 33 per cent, others with
varying degrocs of anemia aud somo with normal hemoglobin
values. Similarly the red blood cells numbered from two and
ono-half millon per o mm to normal, VMacKes and Cipollaro
{155b) state that sccondar anemin is quite frequent and may
be severe The slin color of patients having marked anemia
was described o8 day or lemon colored by Bernhardt (19)
Do Amicis (53) Riehl (207) and others. The occurrence of
apcmia has also been reported by Stelner (247) Hartzell
(111) Funk (84) \larfani (160) Licberthal (151a) and
Dillard and Wekdman (55)

There {s no characteristic total white blood cell commt, as
revealed in o stindy of cases in the Uterature bv Dorllel (58)
although a few patlents had definfte leukocytosis There were
few abnormalities in the differenttal white blood cell count.
There way occasbonal disturbanre in the relative provortions
of pohymorphanuclenrs and ymphocy tes, but these were uml
v not significant The most strildng feature was the consider
ble degree of monocvtosds. Two patients with an inceaso of
reticuloenddothelial celly and monocy tes was reported by Ber
tnceind (21c) In thuse casey, and in two others, he found
concomitant deviations from the narmal hemogram of the
peripberal blood mainly a marked monocvtosls. Flarer (77)
descnbed 80 per cont abnonnal menocytes in the peripheral
blood with a marked shift toward cells of the h mpho-tono-
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cytic sener. \Weunds (276) reported 1212 per cent large
monocytes, Dalla Favera (52) 28.2 per cent large monocytes
and 8.8 per cent transitional cells, Grigorjow (83) 225 per
cent trunstional ceils and 6 per cent eosinophils, Rottman
(214) 55 per cent monocytes, Winternite (282) 8 per cent
manocytes and 8 per cent eosinophils, Paolini (169) 8 per cent
ytes, 3 per ceat eosinophils, 2 per cent Turcks cells,

Bechet (14) 8 per cent monocytes, 8 per cent eosinophils,
1 per cent transitional cells, and Vigne (366a) 8 per cent
monocytes and 55 per cent

Darffe! (56) found eostnophilin to be less frequent than
monocytosis. Hurlbut and Lincoln (124) alwo found that
cosinophilia is not a constant fidling, although 4 or 5 per cent
costnophuls tn @ normal total leukocyte count was not un-
common, and occasionally counts up to 17 per cent wero re-
corded. They did not observe monocytosis. Ellis (64) reported
48 per cent lymphocytes and Ausmnezow (142) 5% per cent
lymphocytes in the penpheral blood

Dupont (58b) reviewed the blood count changes {n kaposs
sarcoma, {n which the penpherul blood was compatible with
a Jeukemic syndrome and described threo additional cascs
Uncommon types of cells were found, which were clasified
according to two groups 1) an uncommon type of lympho-
cyte, and 2) maore or kess atypical large mononuclears. The
first type has a kidney shaped, bilobate nucles, either doublo
or having onc or two small bud shaped capansfons

Changes in the sternal booe marrow comparable to those
prescat in the spleen were occasionally observed by Tedeschi
ct al (257) Active hyperplastic bono marrow was found in
two cases by Stats (248) although thero was po change in
the peripheral blood picture The changes were due in part
to radiotherapy of the skin or splenic lesions  He belicves
alterations in the hemogram are rarely marked and never of
specific cature

Hemolvtic anemia has been Teported in amodintion with
Raposfs warcoma. This type of anemla is & fairly common
fnding in the lvmpbomas. The case described by Greppd and
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Betton (§7) {1 uniquae in that this patient had a microypherc-
cytic hemolytic anemia with an enormous eacretion of fecal
urobilinogen. In addition thero was marked granulocytopenia
and the patient died with oral sepsds. The cuse of Uncglio,
ct ol (284) myhavnbemdmlla: Amod(:rlle.lymm

ancmis aod ) were H d by
qﬂmedcmybmthcmwnsmdaﬁnimwidmaeofnbwm-
Iytic process. Two of Stats (246 cases 1 and 2) paticnts had
an active or hyperplastic sternal bone marrow with @ normal
differential count. Bertaccint (2lc) examined the bone mar
row of three patients with Kapos{s sarcoma, all of whom had
a considerable monocytesls in the peripheral blood. Two
patients thowed an increaso in reticuloendothelial and mopo-
cytic cells in the marrow Impreaion smears from haposTs
tumor podules revealed monocytold cells similar to those
found in the blood in certain cuses of sobacuto bacteral
endocarditis,

Martensson and Henrickson (161) deseribed the clinieal
course and pathological findings of | hemolytie anemia
in a @ year old man. He first developed what appoared to
be wiopathle ancmla, but one year later Kaposis sarcama was
diognosed at autopsy when anglosarcomatous changes were
found in the lymph nodes, stomach, entire intestinal tract and
veny wmall lestons in ope lung. There were no cutaneous mant
festation. Splencctomy had o cffeet on the hemolyte process
which d1d respond favorably to treatment with sterolds. These
compounds did not, hawever inhibit the growth of the lymph
nodes although they regresed readib with roeatgen ray frradt
tation, and o quiescent stage resulted, but soon other changes
occurred. They belleye that anemia of tmmuno-hemoly te type
mav occur In Kapotf's sarcoma as In other discases of the
reticuloendotheltial svstem, and this case shows that hemolvtic
ancmia mas appear at a veny carly stage of the discase with
minor pathalogic chunges. Thev belicve this to be the third
case of hemoly ic anemia 1 assoclation with haposfs sarcoma
tobe rrportel. The first case was deseribed by Greppl and
Betton! (9 {n a patient who bad superfcial changes of the
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gevitalia. The other patient, reported by Hogeman (120) was
a middle aged man who had typical haposl's sarcoma of the
skin, vmph nodes and internal organs in addition to a scvere
bemolytic anemia. The white blood eell and thrombocyte
counts were also low  The leukocytosis and thrambooytopenia
were controlled by splenectomy but the hemolyxls persisted.

The significance of these varlons splenic, bemic and bone
marrow deviations cannot be assessed, according to Stats
{246) There fs a vadahility of findings. Somo reports sup-
port the theon of marked reticuloendothelial system invalve
mept. He belleves the changes may be interpreted cither a5
a reaction of thiz tssue to the presence of the tumor or a direct
implication of this tissue in the process of neoplada. Dorfiel
{56) has conclseh, presented some of the evidence i support
of this thests.

D Internal Organ Involement

Although the skin is the primary organ iovolved {o hapasis
sarcoma, and manv cases show 00 spread beyond the cutuneous
site at autopsv it is pot to find de-
posits in the viscera. Involvement of nearhy cven organ of
the body has been recarded. Of more than 600 cases de
scribed from 1672 to 1948 \litchell and Feder (172) found
the common sites of involvement, evduding the shan, to be
the penis, gastrointestinal tract, upper and lower respiraton
tracts, and the superficial and deep hmph vodes. The un-
common sites were described as the serous membrancy, spleen,
Hver adrenal glands, myecard! ern daph
uripary bladder thvrod and brajn

In his series Dorffel (58) found the slin to be mest fre
quenthy invalved and the next most frequent site of iovohe
ment wos the gastrointestmal tract from the mouth to the
sectum. Next In frequency were the liver lungy, retroperd
toneal and mesenteric hroph nodes. Less frequenth {nvolved
were the splecn. pancreas, kidoeys, suprasenal glande, perd
taneum (including the omenturn) testes, epididvmis, trachea,
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bronchl, pleurn and heart muscles. Orguns rarely involved
wrere the central nervous system and the peripheral nerves.
Cholsser and Ramsey (40) listed the invelvement of visceral
letlons, recarded pefor to 1832, as occurring most frequentdy
in all portions of the gastrofatestinal tract, liver Iungs, lymph
nodes (retroperitonesl and mesenterio) frequently in the
epddidymis, traches, bronchi, spleen, pancreas, kdoneys. pexd
topeum, testes, and rarely i the nervous system, periphersl
perves, tongue, blodder muscles and pituitary gland. They
listed the brain, thyrold, ovary and utevus as never having
been ivolved. However cases of brain and thyrold fnvolve-
ment have been described by Neshint, et ol (178) and
Schirren and Burkhardt (234)

Xapods sarcoma not amoclited with cutuneous Jexiops was
first deseribed by Darffel (58) A patient described by Greppi
end Betioni (97) developed the pdmary ledion on the glans
pents, the inguinal lymph nodes became invelved and, at
autopsy there wis extension into the pscas muscle and nodulea
were found in the lung, Pearce and Valkers (183) patient
developed 2 nodule on his gum several monthy before the
skin becsme involved. Two patients with primary lesions
oo the glans penu wero noted by Barringer and Dean (13)
Cazes (o which the {nguinal hymph nodes were the primary
site of the disease wero reported by Van Cleve and Hellwig
(205) and Galdschlag (60) I.nﬁ:ehrt:rmn,thnc-—iy.m]
hymph node {nvol t was

inguinale hakbebelk\uilttabenn ungewohnlichem
vorstadium  of haposf's sarcoma o a case described by Stats
{248) about 14 months intervened betw cen the onset of the
ﬂlrrn,chnmmtrhcdbyr)mtdccdemaofbodjhwwﬁ

of

bed nodukes oo
bdhhv
It has been known for manv years that the viscera and
hmph nodes mav become imohed by a dmilar sarcomatous
process, a3 mentioned bn Dorfel {58) Chotsser and Ramsev
(40) Mochee and Clpollaro (155b) Dafla Favera (82) and
kren (139) Because of this, tho discase s of genenal sig
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ifl and must be idered in the differential disguosls
of a large group of systemic complainty and phyxical fladings
In the frst cases of this tvpe observed, the visceral Involve
meant followed the appearance of the cutancous disease. \oro
recently Stats (246) Maches and Cipollaro (155b) Aegerter
and Peale (2) Bilancien! (22) and Usseglio, et of (264)
have poted that involvement of the fternal organs may pre-
cede the appearance of kaposd's sarcoma of the skin, and some,
as Acgerter and Peale maintain that tho cutancous Jesions may
be locling altogether However Stats points out, many cases
of hapost's sarcoma of the skin progress slowly for many years
and have been examined at awtopsy witbout any indication of
spread bevond the dermal apparatus. \lany observers pow
Dbelleve that such focd are primary that there is no mctastasis.
Wiitle the first manifestntions of the affection are ordinardly in
the skin, thero is ovidence that other parts became involved
carly or simultancowsly and oven that tho disoase may begin
in the viscern.

The patient reported by Cholsser and Ramsey (40) lad no
cutancous involscment and the lesdons were primary in tho
auricke of the heart. This patent, a 28 vear old man, was
acutely il There was dyspoca, moderate cyanosis, and the
great vessels of the neck were distended. The heart was
marked!y enlarged but there was no evident pubation in the
precordinl or great vessel arcat. Soumls were distant and
without murmurs  The symptoms became rapldly more severe
and he died siv days later The anatomical diagnosis ws
hemorrhagic nooplasm of the heart, with secondary nodules in
the perfcardfum, mediastinum, pleura and Hver dght liemo-
thorax hemoethagic infarcts of the Mdneys amd advanced
passive congestion of the lver

Incidental involsement of the heart and pericardtal sac, gen
erally without clinfeal symptoms, i frequently  recorded
among the visceral localizations, and is described by Symniers
(254a) Dillard avd Weidman (55) and Stats (248) A pd
mary and unique cardiac localization fs mare unusal  Almost
dmuhancoush i two independent papers, Weller (275) and
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Cholsser and Ramsey (40) descdbed two cases of primary
kapodl's rarcoma of the right atrfum of the heart, clarsifiad ax
angforeticuloendotheome from the marphalogle standpaint.
However Stats suspects theso two reports to be the same
patient. Similar cases have been desimibed by Cubma ‘Motta
(50) and Aegerter and Feale {2) havo added another caso tn
which the cnly apparent Jocalization of the dissasa was in the
right atrium of the heart. The identification of theye cases as
Ingtances of Kaposis sarcoma was bated an the doss re-
semblance of the cardioe findings to those osually seen in
anoclation with the cutaneons manifestations of Kapos!'s sar
cama. \hether or not the cases deserve 10 be considercd as
such is a portinent point.

Paolinis (189) patent complained of {utestingl symptoms
befare tho appearance of cutancoas ledons. At death, the
ayual cutincons manifestations end nodules of Kspoels sar
com were found (o the large and snall iotestines and other
vicere. Involvement of organs such as the ntestines, lungs
and bladder may be indicated by hemarrhage, cough,
diarthea, etc but definite clinfcal indications of fnvohement
of other orgam nre Lkely to bo absent, ignored or misinter-
preted.

There 1§y often no certalnty of visceral partidpation untfl
nocropsy  Philippson (197) Dalla Favera (52) and Hansmon
{108} deserfbed the finding of muldple cutineous lesions
without visceral involvement at autopsy  There wers no traces
of visceral metastasts in Hanszon s patient, despite the fact thot
the disense bad been present for five vears,

Occadonalh an ante mortem disgnesis of virceral invalio-
ment poor to the appearance of cutancous lesions {s made.
The same dhinges occur 1 the viscera ax fn the skin, This
fact, togrther with simultancous im oh ement of tho slin and
\heera, paint to internal bessons as being of pemary and in-
dependent origin, and not truo metastasis, according to Becker
and Thatcher (15b) True metastasts does occur after ma-
Bgnant degeneration, but many case repests are indefinite oo
this point
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1 Lymph Noder. A mare or less generalized vmphaden-
opathy of limited extent or indefinite character may affect
both tbe superficial and deep hmph nodes before tho appear
ance of cutuneous lesions. This Iymphedenopathy might easih
be overlooled or misinterpreted, according to Tedeschd, ¢f of
(257) However lvinphadenopathy does not necessarily in
dicate that the hmph nodes are involved in the process. They
belicve that it is difficult, at present, to discuss the signiBcance
of these changes Ope possibility is that thev may represent
a noa specific inflammaton, reaction, the other that they may
represent early stages of development of the disease process.

Hyvperplasia of the reticutam cells was believed by Dorflel
{58) to account for this conditicn. He states that Raposis
origiml conception was that the lvinph node invohement oc
curred onh when the sarcomatous ledans were ulcerated or
sccondarth infected.  Subscquent obsemers held this same
opinjon. He described earh invoh cment of the hmph nodes
as characterized by swelling and proliferation of endothelial
cells in the blood vessels and in the supporting reticulocn-
dothelial tissues of the nodes.

In some cases there was no histological evidence of tumor
tissue Dalla Favera (52) was the Brst to call attention to the
fact that the enlarged nodes mayv pot show tvpical focal
changes. In his case the onlv detectable chunge was thicken-
ing of the fibrous connective tssue stroma of the lvinph podes.
Greppl and Bettoni (§7) described round cell hvperplasia
and Goldschlag (90) found a clironic nonspecific inflammatery
process. There was 4 sarcold like picture in the case desaribed
by Wize (255d) The cases reported b VMachee and Cipol
laro (155b} showed plasma cell infiltration. histiocy He phago-
¢ytes contatning iron pivment. and o moderate thickening of
the stroma of the hmph podes. Cascs without histologieal
evidence of tumor tisue were also deseribed by Stats
(246 case 1) and by Dillard and Weidman (33) Frequenth
the hymph nodes are palpable and the swelling mav be due
entirely to inflammation, as deseribed bn Hartzell (111) and
Stratton (252) At tmes, the carly lesions are swollen and
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there s proliferation of the endothelial colls fn the blood ves-
sels and spporting reticuloendothelial svxtem of the nodes
and soveral cases in which the lymph pode histology was
typical of Raposi’s sarcoma have bean described.
those describing theso features were Hartzell (111)
Krupnilow (140) Marland (160) Selled (230) Stratton (252)
and Wise (985b) Althongh it is pot possble, at present, to
amen these Andings, they may represent the early stagew of
lymphnodna}tmﬁu‘nbafumﬁmt\mlppanm'mlyrtp-
resent y infl v change, ding to Stats
(246)
On the other hond, Barringer and Dean (13) are of the
opinton that the lymphatic nodes are not mvolved in this
disense.

Stnh(.,wmm-l)obsaveddnt,mc‘xlylymphmdnln—
volvement, the tumor appeared fint in the

within the nodes. Often, such nodex wero enﬁmlymrrmmdod
by Kaposl tumor which did pot imvade tho capsule. Lymph
nods invalvement is frequently 20 marled as to ba out of all
proportion to other visceral invohement by tumor This may
bo coaxtrued as evidence favoring the general systemic nature
ofhpmfnwrmmnmdind]hrcgudmhtaﬁmdlmwwiﬂ:
“lymphobt dotbeliots, he belleves. Ths
dccpl}mpbnuduummomuﬂmmhrgcddnnthuwpa
ficdal coes 2 dtuation which makes clinfcal detection dificult.
The mesenteric and retroperitonenl nodes are usually fnvolved
although aoll or any groups of nodes may be affecicd. The
hmph pods involycment s not necessarily regional to an organ
imvolved with haposi's tumor and, therefore, this volvernent

Jymphadenoputin  Hhtologically the appearance of tho in-
volel hmph nodes may be identbenl with the cutaneous
tumars according to Stats.

Marled enlargement and matting of the hvpogastric, parnor
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te, trachcobronchial, paratrachesl, medlasting! ond mesen-
terlc lymph nodes were poted by Stats (246 case 2) On
section, the nodes were fieshy or hard ond grey to bluish
brown in calor and, histologically were paitially or completely
replaced by angiosarcomatous tssue. The cervical lymph
nodes enlarged progressively m another patient (caso 3) and
at the e of death there was tho aspect of & “bull neck
Another patent (244 case 4) hed marked enlargement of the
tracheobronchial, paratrachenl and paraortic Jymph nodes
which were matted and adherent to adfacent structures. Thero
was eatension of tumor tissue Into and arcund the suprrenal
glands (the left was largely replaced by tumor) pancress
and kidooys, while the same process could bo traced down the
{linc vessels. Tho mesenteric ymph nodes were cnlarged,
Heshy and bemorrhagic, but not fused The involvement was
maost severe toward the root of the mesentery

Inguinal ymph node involvement was reported by Gald
schlag (90) left submaullary lymph node involvement by
Arauz, et al (7) and by Greppd and Bettonl (96) Thero was
lymph node imvolvement in one case described by Mierzeck!
(189) and imvolvement of the mesenteric, ecrvicnd and gas-
tro-hepatic lymph nodes in the cave deseribed by Dillard
and Weidman (55) In Symmets (2542 cue 8) case there
were palpable nodes in the left aville, both groins and both
popliteal spaces Bechets (14) patient shoned marked in-
guinal, cervical and avillan Tymphadenopathy

2 Gastr inal Tract i gas al
tract {3 second to the skin as the most frequent visceral Jocall
zation  All portions of the tract, from the mouth to the anug,
may be involved  The oral arca, stomach and small intestines
are most often afieccted the large Intestine and appendix less
frequentls  The aral manifestations are described  under
ETIOLOGY (Sites of Predilection)

The gastrolntestinal svmptoms are usually not piominent
but paticats having diarthes, bemomrhage and hemorrhagic
elfusion Into o serous sac hmve been desenbed. Aegerter and
Peale (2) reported severe dlarrhes, abdominal pain and
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bemorrhage and Paolinf’s (158) patlent had severe diarrthea
and abdominal pain. smu( )nnathntlltemﬂyhlmdruil
of nodulos may be of the

pharynx bot no lymphadenopathy He also had numerous
tumors, some ulcerated, an the hands and fect. The histo-
logical diagnosis was Kaposis sarcoma. Tracheotom) was
performed and the hypopharyngeal growth removed. This
lesion was found to have tho same histologic structure as the
cutaneons lesions. Involvement of the pharynx was alwo re-
ported by Schirmunslaja and Tschotschia (223) and by Sym-
mers (254a) Apaﬁcukwﬁh]uﬂominthupharym,dmu—lbed
by Arunz, et al. (7) had a trach y and the
gc.ﬂlcdomwmtrutcdbyc}ectmunguhdun.

Stomach and I In the p of gas inal
imvoh t, the small intcstl 1s moro f Iy imolved
thnnlholtom.u:h. Stnu(d-iamc-l)dm'{bcd-paﬁcnlwho
had, throughout tho gastrointestinal tract, in the greater curva
ture and fundus of the stomach, doodenum, jejmum, Jeum,
appendiy, and colon, purplish, dreumscribed, submucosal
nodules, up to 15 cms. i diameter projecting from both the
mucasal and serosal surfaces. At the point where the csoph-
agnt pased through the diaphragm, there was a conden-
sation of tumar tisue which infltrated the wall to the mucosal
surface In another patient (246 case 2} there was a flat
nodule 3 mms. in dlameter o the submucesa of the greater
unature of the stomach. A few similar nodules were present
in the owsentery and in the small intestine at the attached
border  Shining through the serosa of the free portion of the
small fotestines and the large intestines were many pea stred
tumor nodukes. These were all situated in the mucosa and
submocoss and were cor ted with fatact epithellum.

In hwocrows (102) patient the stomach was dilated and
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on the mucous membrane along the greater curvature, wers
many groups of dark blue, superficlil, confloent nodules.
There were two similar nodules in the duodonal mucous mem-
brane. One nodule in the large intestine was located at the
place of attachment of the mesentery and the others nearby

Zalons (266b) patient had lesions oo the vermilion borders
of the lower lip and tongue, He (288c) reported the autopsy
findings three mooths later The entiro gastrointestinal tract,
eacepting the colon, was found to be studded with lesions of
Raposl’s sarcoma. In spite of tho fact that almost the entire
lumen was occloded, the patlent had never complained of
gastrolmtestinal 5y mptoms.

Barlmn studles of the gastrol 1 tract of Scagraves
{228) patient reveaked numerous intraluminal masses of vary
ing tizcs, closely chustered together in the small intestine.
There was evidence of low grade obstruction. Surgical ex
amination revealed the cntire small intestine to be involved.
Pathological mamination of 14 feet of the resected small in-
testine, showed large, blackish red, polypold masses, ranging
from 05 to 6.0 cms. in diameter projecting ioto the lumen
of the bowel There were +i gross lesions counted in this
specimen, 23 of which were concentrated within 18 inches of
bowel The lesions were trregular moderately soft, had a
fungating, appearunce and some wero undergoing {nvolution.
In addition to the polypold masses, thero were numerous
purple red nodules lying completeh beneath fntact mucosa
and ranging up to one cm. in dlameter

A 17 year old bov whao dicd of intoxamcrption caused by a
soltary Kaposd nodule 1o the ileum, wes recorded by Tedesch,
ct &l (257} Invol of the gasl | tract was de-
scribed by Acgerter and Peale (2.case 3) who state that the
most common cause of death In haposfs sarcoma fs fmobve-
ment of the Intestinal mucasa with ulceration causing hemor
thage and ewanguination. \ 69 veur okl man who had in
volvement of the jejunum with perforation and peritonitis, was
reported by Mitchell and Feder (172) e had cutancous
{vohement for many vears prior to the perforation of the
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secondary mass in the fefunum. Thaybuuuwthhtubatha
fnt report of perforation as a
pa‘ihlﬂmmdduthinhpm{!nrmm Involvement aof the
trect has also been descdbed by Cholsser and
Ramsey (40) and Weller (975) Dorffel (56 case 13) Van
Clove and Helhwig (265) and by Dillard and Weldman (55)

Liver Involvement of the liver has been reported by Van
Clovo and Hellwig (285) Dorflel (50 case 13) and by Aeger
ter and Peals (2.cass 3)

3. Raspiratory Troct. Nearly all portions of the respiratory
tract, with the exception of the namal cavity have been fn-
volved by tumor nodules of Kapod's sarcoma.

In one of Stats (248 case 4) patients, the pleural surfaces
of tho lungs wrers studded with k‘mg\zhrﬂ-ll.huna’xbagic
plagues which p d the p hyma In some
places. M\mm\:‘ulduuumnummduhmdmﬂght
upper and Jeft lower lobes. At the hifus of cach Jung there
w2 marked condensatton and incresse In Brm, hemorrhagio
tissro which lnvaded both lower lobes. The connecthve timoe
of the madi. and r ritoneal arens vras largely ro-
plmedl»bcmmﬂmg}cmmofduuewhkhbmnﬁthevm
structures to one another Tumor involvement, ax oxteusive
25 In this case, had not been previcutly recarded and despite
these widespread Stats states that symptoms related
to such humors aro not common. In almost all fnstances the
vodules remained small, well crcumscnbed and did not
ulcerate

A patient reparted by Becker and Thatcher (13b) presented
anglomatous plaques tn the paretal pleum, cousisting of
blood-fRed spaces, lined and bordered in places, by elongated
splaalle cellc Invohement of the pulmonan, purenchyma and
pleura were deseribed by Dalla Favera (52)  Lung valve
mcnt was abso desenbed by Dorflel 158 caso 13) and Greppd
and Bettond (97 Lesons of the ungs were found at autopsy
W Mierzety (109) patent Dafla Favers (X2) clo de
saribed Jeslons in e bronchs A 43 vear old man who had o
kedon at the unterror axd of the right ventricle of the larynx
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was presented by Rothman and Heoningsen (213)  Involve
ment of the Lirynx was also described by Symmens (254a)
Bil 23) and Schirmunskaja and Tschotscha (223)

The patient reported by husnezow (142) lod groups of
bluith nodules on the mucous membrane of the trachea, par
ticularly on the anterior surface, which were confluent and
protruded into the air passage. Dalln Favera (52) also de-
scribed involvement of the trachea.

Comel (45) described two men, aged 88 and 74 ycars,
respectively who had lesions of Kaposfs sarcoma for several
years. Both patients complained of cough and hoanscness and
both had small nodules in the laryny and trachea which had
the same histologic structure as the cutaneous nodules.

4 Splem Incol Pathalogical al m the
spleen, oc chinicel aberrations in {ts function, have not been
described frequently in the gencralized forms of haposd’s sar
coma. This may be due in part, to incomplete ohscrvation,
according to Stats (248) who believes that evtreme splo-
nomcgaly may be present in this disease. Tho organ may
eatend anywhero from the costal margin down to tho hypo-
gastjum, to the right of the midline and may occupy the
entiro left npper abdominal quadrant and considerable seg
ments of the left lower quadrant and epigastrium. There were
unquestionable changes in the splecn in three of Stats four
patients and possibly in the fourth. In two cases (coses 1
and 2) the spleen was nodular ond fixed to the posterior
parictes. In coc pationt (case 4) the argan was enlarged
several times the normal size but was freo of tumor The
\alpightan follicles were sharply delimited. Tho reticulum
cell hyperplatin in the pulp was siriling many of the cclls
were voeuolated or showed degenerative changes. In another
paticnt (case 2) the spleen weighed T00 gms., tumor nodules
were not recognized grossh but somo hemorrhage was present
\ficroscopically however spindle tumor cells were obsened
tn pooth cireumscribed fslands infiltrating the surrounding

tssue.
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Greppl and Bettond ( 9’7 reported moderute shrinkage of
the splern followmg the of epinephrine.
Hhtnlogicmn'dmﬁunofmatahlubtamedbysplmlcaspin-
tion revesled 7 per cent neutrophlic polymorpbonuciesr
Jeukocytes, 59 per cent mature lymphocytes, 8 per cent his-
docvtes and 48 per cent mowocytes, manty of which were fm
mature. However Stats (246 case 1) noted no significant
changg in tho size of the spleen and found an cntirely differ
ent histologie plcture with more Iymphocytss and few hiy
Hocy tes and mopocytes,

The pathological appearance of the spleen veries grently
in differant cases In Symmers (254a) case the spleen
weighed 100 gme. and the pulp was almost completely re
ploced by drcumsmbed tumor nodules Pachnt (169) de-
scribed @ case in which the spleen mensured 20 cama. in ity
longest diameter The noemal archrtecture was replaced by
many yoang tumar noduley dissorminated throughout the or
gan. There was also mytlold metoplasia and the demarcation
between the pulp and Mahpightan corpuscles was pot distinct.

In zome cases of haposl’s marcoma with splenomegnly dis-
anct tumor tissue coukd not be found in the spleen or if
prescut, was not responsdble for the enlargement. Greppl and
Bettoal (§7) found actertal hyperemia, typleal of the altera-
tons in hemohtic states. Dalla Favera (52 cass 3) found
the spleen to be moderate]ly enlarged but without evidence
of KaposTs sarcoma. In the case of Usteglin, et al. (284) the
spleen weighed 1340 gms and contamed many well droum-
seribed nodules consistng of large phagocytes filled with red
blood cells but no tumor tissue was found In \lierzeckfs
(168} paticnt, the spleen was deseribed 2s follicular  Tumor
vodules were foumd to be responsible for splenomegaly in the
case described by Van Cleae and Hellwig (285}

§ Urogenital Troct

Riducys In one of Stats (246 case 1) patients, tumor tisue
wvaded the Lidnevs at the hilus, accompanyving large vemels,
and a few flat plaques were apparent under the capeule In-
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vol\tmmtnftbﬂdnq1mxlbndumbcdb) \lierzecki
(1685) and Van Cleve and Hellwig (265)

Bladder Involvement of the urinary bladder was described
by Dillard and Weidman (55) A 76 your old man who had
Rapod’s sarcoma far 17 years before the development of
hematuria, was described by Smith and Samftx (243) Cysto-
scoplo H led two yellowish nodules on the left
bladder wall.

Scrotuni. The patient reported by Acgerter and Pealo (2)
showed {nvolvement of tho scrotum.

Penie. There was involvement of the glans penis in the casca
reported by Barringer and Dean (13) Greppl and Bettonl
{97} Pearce and Valker (182) Roger and Vigne (208) Blue-
farb and Webster (24¢) and Ronchese and Kern (210b)
(See Figs. 16, 17 and 18.)

6. Bone Incolcement Occamonally the bony system may be
involved. Any part of the bone, Inclikling the cpiphysis,
dinphysls, marrow and periosteun may bo affected. The most
frequent sites of bone Involvement are the hands and feet
where the phalanges may be camplotely destroved  Leosions
occurnng in the bone may be due to autochthonous orgin of
the Kapos{'s tumor or to dircet extension frem zoft tissue

Booe tnvolvement was first deseribed by Scholte (228) in
1689 Ho found considerable decaldficntion and much do-
struction of the skeleton of the foot in ono patient. The foot
was d and subsequent histologic examb peoved
that the bono was rkidled with sarcomatous tissue

Aegetter and Peale (2 caso 2) reported a 63 vear okl man
who had developed a small nodule on the outer aspeet of the
left foot three years previously A few months later a similar
nodule appeared posteriorly under the latera) malicolus which
grew rapidly and apparently fused with the fint mass. A
similar nodule appeared later under the dorsum of the prot
jmal phalanges of the thinl and fourth tocs. Rocnt
showed a soft tissue tumor invading the booe  Histologic
caamination revcaled Kaposf's sarcoma and the foot was am
putated.
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The patient, described by Felt {70) was a 53 ysar old
American man whosa bone fnvolvement was preceded by
lesions in the mouth. One year after onset a fewr nodules ap-
poared on the tustep of the rght foot, They were rather fion
warty and of a dark brown color A emall uleeration occurred
following swgical rcmoval of a lesion for histopathologic
study This cramination revealed Kaposfs sarcama. The
ather foot appeared warty and thickened. Cafaffa (34) pre-
sented a 20 yesr old woman who had cutanecus lesions of
Xaposl's sarcoma in addition to osteoatrophy of the bones of
one foot. A patlent who had cyst like areas of rarefaction in
the bones of the hand and foot was described by Ronches
and Kemn (210a) A 61 yoar old oun with visceral and cu-
taneous leslons of Kepost's sarcama wus described by Sherwin
and Gordimer (238) Roentgenograms of the right foot and
leg, which wero the sites of cutunsous tmmors, showed con-
sdderable demineratization of the bunes with what appeared
to be & destructive process of the o calcts. The leg was am-
putated and a Jongitudinal section disclosed o fungating
growth eatending from the skin, through the muscles, and into
the os cakds.

There I » report of a patient who developed Kapod's mar
coma at the age of five years who also had etseous changes
in the left puble booe left fium and bumerus (\lssledppd
Valley and Central States Dermatological Associations 37)
Nesbitt, ¢t al (178) reported a case of disserinated viscergl
lesions of Xapod's sarcomna witbout cutancous lesions. At
autopsy twmors were found in the thorecle and Jumbar verte-
bras. Histological caamination of the bone lesiors revesled a
grunolomatous  hemorrhagic sarcoma with a pleomorphic
spindle ccll as tho domimant structural unit. Roentgen ex
aminaon of Kuspezows (142) patlent showed deflnite
atrophy of the bane substance within the third to fifth krmbar
vertebrae  Laterally especiallv on the fourth lumbar verte-
bra, were periosteal nodes; in parts, mrcfaction in the third
lumber vertehra, narmwing of the intervertebral spece be-
tween the fowth and fifth Jombar vertebrae and an indls-



60. Cyst-like areas of rarclachion (Courtc v of Fruwewo
Roncheve AV A Arh Dormat & Spph 70 3L, 195L)
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tinctoess between the third and fourth lumber vertebrae.
Frolich (82) presented a 44 year old man who had skeletal
leslons which appesred as aress of raefaction on roent

groograms,

Destruction of the shull in thiy disease was described by
Kren (138) In this case, tho face had become monstrously
deformed by & conflaent tomor which was as hard as cartilage
and Jocalized in the greater part of the face and the left dde
of the lower faw  After 4,750 roentgen rediation, his face be-
came nearly normal in size, The skin was slightly atrophic,
with some cnlarged velns, and was faintly bluish The de-
fects of the skall largely filled out snd he felt well. Hamel
(203) described a typicel nodule at the base of the skufl asd
in the sulcus transversus.

Jacobsen (125) reported a 685 year okd Nocweglan woman
whoto lestans were localized oun the fuce. Roentgenograms
showed large defects in the frontal and nasal boner Bone
involvement has alwo been described by Mierzecd (169 case
7) Berhardt (19} end Pick (196b) Jetnselme, et af (138)
found bony calctfication n their patfent. Beek (16) descxibed
two cuses of hapods sarcoma with well developed elo-
phbantiasts and hymphectnsias and lymphocytic infikration of
the lymph follicles. The first paticnt had a large nlcerution
which necessitated amputation of the leg and the second de-
veloped localization of the bone

7 Heart Incolcenient There have been several puhlications
{n reernt years which suggest that Kaposis sarcoma may
eist as o primary tumor of the hoart withent cutaneoas mam-
festations. According to Stats (248) the tumors are detected
cither by thetr stze, hemorrhago or irritation of a serous mem-
brane loading to an cffusion into & serous suc (pleura ar
pericardium) os fn three of his caser The fuid is frequently
hemorrhagic and may be aanthachromic, There &5 a tend:
toward recurrence Axcites of significant degres have not been
described. In ooe cuse in Stats series, thore were several
nodules o the epicardium and myocardium of both vestricles
and In onother patent, who had extensive beslons, the heart
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was spared but several tumor plaques were preseat at the base
of the paretal pericardium. Autopsy in the latter caso re
vealed two firm bluish nodules, 3 mm. in dlameter ohservod
through the epicardiom noar the posterior descending bronch
of the left coronary artery &od a similar podule near the right
coronary attery on the anterior surface of the heart.
Although Weller (275) believes there have been no accounts
of primary beart involvement in kopesl's sarcoma “as such, it
is his opinian that it can occur \ththchiﬂnlog{mldmcrlp—
tion of 2 cardiac noopl is ized by sasc
tissue milltrated with severe hemorrhage, it is suggestive of
this type of involvenent. Ho reports two cases which were
diagnosed at autopsy The fint patient, 5 30 year old man,
Arst developed cough, yellowish sputum and night sweats, to-
gether with odema of the face and mild jaundice. Rocnt
of the chest led g vertical shadow in the right
auntcular reglon. Autopsy revealed ncarly complete occlusion
of the right auricle by o large mass which was frmly attached
to the wall. Tho initial symptoms in the second cisc, a 28
year old man, were weakness and cough. At autopsy the right
auricle revealed a bemorrhagic neoplastic mass. The char
acteristic physical xign in both coses, according to Weller
way the peculiar edema of the face and peck which, despite
the apparently normal testure, appeared wax lhe amd
hed over an | d amount of suk tissuo
Jn threo paticnts described by Cholser and Ramsey (40)
the process originated in the skin and one patient died as a
result of bemorrhage from o visceral lesion. They belleve the
plasm to be o ¥ tative of vascular tumors
and should be designated nngiusamouu while tho cutaneous
subvariety should be called haposis sarcoma. They found
sections from the Cabot casc (38) to be ilentical with their
own and, therefore believe that primarv Raposis sarcoma
of the heart i pot rare and attribute previous diagnostic dif
Sculty to lack of proper {dentification.
Stmilar cases have been described by Aegerter and Pralo
(2) and Cuhns \lotta (50) although none of these patients
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exhibited a distnbution of lestons stmilar to that af classical
Kapox's sarcoma with visceral involvement. In these cases,
diagnods {3 determined by the histological resemblance of
the cardiae tumors with the common cutaneous tumors. Ac
cording to Herlton-Paterson and Castleden (107) a so-called
peeudomyzoma  of the beart may have a similar structure.
Stats (248) belisves that cardiac involvement fn Eaposls
wls with tovol differs greatly from
these cases. He states that neoplastic involverpent of the beart
in Kaporfs sarcoma s incidental and does not give riss to
sympioms.
A 43 yesr old woman, described by Raw (206) had chest

right chest and hepatomegaly At autopsy the inferior vena
cava, at the entrance to the right auricle, was found to be
torn and a hard, 3 by 3 fnch, smrcomatous tumor tnvalved the
right auricke and atended down the counse af the fnferor
veng cava, terminating on the under surface of the liver as a
dustinet, hard, nodular mass. Nortons (181) patient, a 29
year old man, developed cough and bloody sputum. He had
moderate cyanosls and po cardlac abnamalities on phyxical
exsmination. Autopsy revealed a tumor which filled tho entire
left auricle extending down into the mitral orifico which was,
histologically Kapos's sarcoma.

Cardiac jnvolvement tn a 33 year old woman who had at
tacks of substernal oppression and breathlermess for 17
months and cough, fever and chest pains for seven months
wat reported (Cabot Case 22481 38) Thsbh.lln!.edmlnin
the right anricular region, d
[ruuﬂtnhci.:podxurmonhﬁnbgimlmmmﬂm
Cayes of this tvpe have abo been descdbed by Clerc, et al.
(42) Binder (23) and Flrenberg (60)

Cardlac imvolsement with formation of an auricular throm-
baa was deseribed by Neshitt, et of (176) Tumar nodules in
the epcardium were reported by Symmers (234a) and a
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small vodule was present i the subepleardium of the lelt
ventricle tn a patlent reparted by Ditlard and Weidman {53)
The lesions were limited to the pericardium i Van Cleve and
Hellwigs (265) case.

Cardiac neoplasms were also deseribed by Bacalogln, cf af
(9) Crillo (¥8) Hewer and kemp (117) Muller (175)
Shelburne (235) Smith (242) and Willius (251)

8. Rare Incolcement.

Vuscles Muscular lesions appear to be rare and the smooth
and strinted musculature appear to be resistant to the process.
Denzer and Leopold (54) have described fnvolvement of the
Qaphragm and Intercostal muscles amd involvement of the
proas muscle was reported by Greppd and Bettoal (87)

There are no reports of uterine involvement Howover Stats
(248) desemibed two patients with tovolvement of the bread
ligament near the uterus who had two frm tumor podules,
3 mms o dlameter and several doular podules in the
diaphragm

Central Mcrious System Brain ketions havo becn reported
by Neshutt, et al (176) and Schtrren apd Burkhardt (234)
Invohvemnent of the dura was suppascdly present in Denzer
and Leopolds (54) case Thero has been no report of spinal
cord involvement  While fairly typécal, Saphicrs (219) patient
shoved extension along the nerve trunk and blood vessels and
imolvement of the nerve sheath, wiich was riddled with
pumerous blood spaces, and cxtensive infiltration of the con
pective tissue with spindle and plasma cells. The only other
report of this form of etension in hoposis sarcoma was by
Semenow (231)

Eye Incoliement Ocular invol ement is rare in haposus
sarcomn. An 84 year old man, presented by Stlver (238) de-
veloped & red hemorthagic evst of the right lower conjunctival
sac which was, histologically reported to he anglosarcoma,

In addition to the clissical cutancous changrs of hapols
sarcoma, Notos (152) patient had invaliement of both evex
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Thern were vascular lesions of laconar type oo the bulbar

tva and marked pigm: y deposity, with a soft out
Tne, an the surface of the Iris, crossed by severnl small, dilated
vessels.

Adrenal Incolvement A distinet, diffuse typs of hyperplasia
of lipatd-poar cortex wus deseribed by Becker and Thatchar
(15b) There wers many dark brown erodons which tended
to follow the mucousl folds in the gastrointestinal tract. How
ever no tumors were detected histologically Adrenal cortex
involvement was alyo described by Stats (246)

E Asmocisted with Otber Disoasos

Lymph [¢ ry tend to include
hpxllu:mnindm'lymlimbhncl:nn group of discases.
Tho increasing number of reports of Kaposfs sarcoma as
soclatod with members of this g1oup are cvidence In mipport
of the relationshtp of this diseass to the reticuloendothelial
system.  \Willis (280) ruggatnd that Kaposfs sa.ru)ma may
be a vuriant of the “lymp! with p ar
tnncmulcdomrehtrdtnthmonf!{odgjdnldhemmd
mveosls fungpides.

Myeonis Fungvlda. Histologically confirmed Kspod's sar
coma which ocourred late In the couno of mycosls fungoldes
was reported by Lane and Groenwood (143) The mycosls
fungoides, of four years durmtion, had evolved through the
prefungokd stage to the typleal tumor stage. Numerous small,
round, dome shaped. nonpigmented tumors appeared on the
feet and grodually extended up the leg. The previous his-
tologle diapnosds was mveosls fungoides bat these tumons
showed histological changes typical of Kaposis sarcoma, with
considerably less pigmentstion than usual Post mortem sec
tioms revealed Kapos's sarcoma and typical mveosls fungoides
in the same section. Lapowshd (146) repocted a cuse (o which
the lesions on thoe toes were Kaposfs sarcoma while those on
the trunk were mveosls fungokles. Winer (28%cose 4) re-
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ported a 76 year old woman who had mycosts fungoides and
Kapoxfs sarcoma.

lIodgldn:Dl.nca:c ASS)m.ronmwhohn.dlwpatosplo-

galy Iy fever weight loss and

xﬂght!cuh)qtndsfnrfwr)‘cnn, wudaa-lbedbycokhchhg
(90) The diag was
Pigmented rafsed nodules appesred on the lower ottremities
am] right side of the thorax three and one-half years after tho
onset of symptoms. The gross and microscople characteristics
of these nodules indfcated hapasfs sarcoma, Goldschlag pro-
sumed that the oceurrence of two lymphatic system discases
in the same patient was the resnlt of the same stimolus. Tal
bott (2568) desaibed o 56 )mr old woman with Hudgﬂnl
diseaso in whom superfl by was 1
by nidmwofhpcﬂsmmmnofdmskm The chronological
assodation of the two discascs was fairy closo but the ctio-
logle association is difficult to esmblish

A 54 year old man who developed Hodgkins disease nino
months before the appesrance of cutaneous lesions of kaposis
sarcoma, fs reported by Greenstedn and Conston (96) Tho
pathologic dlagnoses at autopsy were 1) Hodgkin x sarcoma of
the spleen, hmph nodes and bone marronwv with pu]muury
and renal infil and 2) Cuyt ango-end,
(Kapod's sarcoma with lymph pode and pulmonary metas-
tases) It is their belief that tho two conditfons present in this
padent are hivtogenctically related and that possible other
coincident occurrences of these two leslons have pot been
fully apprediated and recorded.

Osborne et @l (187 case 7) reported the asociation of
Kaposis sarcoma and Hodghins discase fn a 67 vear old
woman. This assodation has also been observed by McCarthy
and Pack (153) Esf (68) and Wolf (258)

Lymphosarcoma A paticnt haviog Kaposf's sarcoma which
dereloped into hmphosarcoms was reposted by Bellond (18}
\(cCarthy and Pack (153) deseribed two cases of haposls
sarcoma, one of which was assodated with Bnil Ssmmers
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diseaso and the other with lymphosarcoma. Higgins (118) re-
ported Kaposf's sarcrma of the skin and lymphosareama of
the lymph nodes He beloves this does not represent a xep-
arate disesa entrty but rather anotber of the veried mani
festations of Kaposls sarcoms.
Bluefarb and Webster (260) reported Kapost's sarcoma as-
wdlmdwid:}ymphum:ma(mFig,Z.)Thhﬁ)wuld
Negro bad been bospitalized on several slony bocause of
lymphommofthelymphmda. Following roeatgen ray
therapy to the cervical, sternal and abdominal arcas, ths lymph
podes gradunlly deczeasod in size, and bis geperal health fm-
proved. Seven months later be developed swelling of, snd &
fow nodules at tho base of the penis. Several months later
o muall "bump appeared oo the rght thigh. There were
numerous reddish-beown to bhie nodules varying from 1 mm.
to & cms. m dlameter Sowe were slightly indurated and this
1nduration extended to the right ingninal area and fused with
tiroxﬂghdycnhrgbdl.nguim] lymph nodes The akin was
lved area. Thers waa
nd:ﬁlmrwelhu,zo{ﬁnpmhwithnfcwrmﬂllm‘lmned
popules at the base and hyperpigmentation of the overlylng
skin. Two hyperpigmented patches, with central crusting,
were prescut ahove the left knes, anteriarly A moderately
enlarged hmph node was present in the right ailla
Lymphatie Leukemis Cole and Crump (44) described a
63 yesr old man who had numeroas, irregularly shaped sreas
of brownish red and bhutsh red pigmentation scattered over
the entire body and most marled on the extremides. This

(123) was a 75 year old man
nodules asociated with the vascolor lesons of Xaposd's
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sarcoma.  Histologic evidence of haposf's sarcoma and lym
phatic leukemia in the same lesion {s described by Sachs and
Cray (217b) An erupton, consisting of irregulardy shaped
violaceous plagues, ! to 4 cms. in diamcter had been present
on the left sole, instep and inner aspect of the becl for seven
months. Histologic oxamination revealed Kapoxl's sarcoma in
the middle and upper layers of the cutls and lvmphatic leu
Lemia in the deep cutls. The clinical features of Kaposi's sar
coma and the h Jogical picture of leulemia were peesent
in all three of these patients and all three died of leukamia
rather than of haposi s sarcoma.

681 hapasis sarcoma ossoclated with hmphabe leahemba,
62 haposls sarcoma assoctated with hmphatie leuhembs

The simultaneous occurrcoce of Kapos!'s surcoma, lrmphatic
leukemia and diabetes fs described by Fischer and Cohen
(73) The patient, a 74 ycar old man, had haposi's sarcoma
for 25 years while the leukemia developed Iater

Ve have obsenved a patient having Raposis wrcoma and
Iymphatic lkeukemia who had invelvement of the fngers and
toes. This man dicd of hmphatic keukemua rather than of
Kaposfs sarcoma.

Myelold Leukemia The association of mvelokl keukemia
and hapost’s sarcoma was reported by Tedeschl, ef of (257)
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This patient, 2 65 year okl woman, had numerous parpurdo
arezs scattered over the tronl and arms, The Kapod's sar
coma consdsted of a medlastingl mass composed mainly of
endothelial-lined sinascs and of mpervious or canalized endo-
thellal sprouts. Thess structures were embedded in a firo-
cellular stroma which displayed widespread proliferation of
retionlum cells end fibers, fibroblasts and immature hepatic
cells. There wers concomitent red blood cell sdiravesations,
and blood pigment was poted in places

Cuilleret and Gallet (51) repocted a caso of KeposTs sar
coma with myelold lenkemia in & 74 yesr old Ialan man
The peripberal blood count showed 45 per cent polymorpho-
nuclear Jenkocytes, 22 per cent metamyelocytes and 8 par cent
myelocytes. The sternal bone marrow emmination revealed
575 per cent neutrophils consisting of 135 per cent paly-
morphonoclesrs, 20 per cent metamyelocytes 155 per cent
myclocytes and 8 per cent promyelocyte,

Carcinoma A 67 year old woman, described by Stats (248)
}mdnodulaofhpmﬁmcmnanﬁccﬁ.ugbothbwerm
ftles. At antopsy a firm,
wus found in the dgmoid colon Ebertme'Lmkn(m)pm-
sented a 70 year old man who had Kaposfs sarcoma involving
the toes and dora of the fect In addition to carcinoma of the
rectosigmold region of the colon. The 73 year okl man, re-
ported by Binder (24) had an adenocarcinama of the stom-
ach, which was removed surgically and approsimately six
manths later developed Kopos{s sarcoma of the rght ankle,
Dallerd and W eldmam (53) descnbed Kaposd's surcoma asock-
ated with un hypemephroma. Andrews (6a) and Carpino
and Secchd {35) have reported Kapesls sarcoms amsocigted
with fbrosarcoma. Abramowitz (1) described a 60 year old
man who had Kaposl's sarcoma and asteogenic sarcoms of the
tibla, Phillppeon s (197) patient had Kapos(s suaxxmuwd»
ated with widepread cardboma which was primary In
tyer The patient reported by Sltver (238) had Knpod'l
sarcoms, Qlabetes and cplthelloma of the face.

Wo observed a 3 vear old Itallan woman who had Kaposls
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sarcoma and adenocarcinoma. The letions on tho right leg,
which had been present for three yoars, were pigmented and
there was one crusted, purplish nodale the size of a chery
The uterus had been removed surglenlly four years previously
becauss of adenocarcinoma of the cervix.

63. hopoals sarcoma {n a patient with carcinoma of the cervix.

Other Diseases. Kapos! s sarcoma assoctated with voa Reck
lnghausens discase of the skeletal and nenvous system was
described by Roger and Vigne (208)

A patient having haposis sarcoma of the legs and lupus
vulgaris involving the nose was reported by Eller and khest
(63) A casc of hapou 1 sarcoma assoclated wath hidradenits

tva was [ d by Bl thal, ef al (27)

Dlabdu Mellitus, An incidence of 48 per cent dinbetes
mellitey, or siv of 13 paticnts baving hapoifs sarcoms, was
noted by Hurlbut and Lincoln (124) Two of these patients
were knawa to be diabetic prior to the diagnosis of haposis
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sarcoma apd the other four showed evidenco of diabetes fol-
lowing the appearance of the cutancous lesions. They believe
that patients with Kaposi's sarcoma shoald be studied for
possiblo diabetes. The reason for the coexistence of the two
disexses was not apparent, and they found the administration
of arsenic did not appeer to affect the cutaneous lesions. The
pomibility of an epdocrine imbalance is suggerted in e
instance (124.case 2) and although a disgoosis of dighetes
was not mads in this cass, the results of the ghicose tolerance
test and the patients ohlization of high doses of Insulin sug
gested the presence of an abnormal ant insulin factor Definite
cinical tmpr followed the cnset of “s fem-
intring changes. Since this disease occurs much less frequent

t, should be dooe.
Fischer and Cohens (74) patlent, & 73 yeuar old man with
Kapoxl's sarcoma of the catremities of 24 year durstion, sub-
sequently developed lymphatic leukemia and diabetes mellitu.

The patient described by Silver (238) had Kaposf's sarcoma
and diabctes,



VI

DIAGNOSIS AND DIFFERENTIAL
DIAGNOSIS

Tu.:: cLnecar diagnostic features of Kaposf's sarcoma, as out
lined by Roncheso and Kemn (210b) are 1) Tho discass
occurs most commonly I men, £) The greatest incidence is
in the sirth and soventh decades of life, 3) The catromities
are predominantly tovolved, 4) Tho distribution is usually
smmetrical, 5) Tho leslons consst of blulh, blulah red or
reddish brown nodules and plaques, 8) The leslons are pain
less and ulceration Js uncommon, 7) Edema of an extremity
1s common, 8) The resdual atrophy and pigmentation of the
lesions {nvolute spontancously 9) The course of the discase
is slow and 10) There is no change in the patients general
condition uptil late In the discase.

The numerous discases to be constdered in the differential
diagnosis depend upon the characteristic feature, or features,
which are present. Although the clinjeal picture is very tvp-
tcal in this d it bas tonally been mistaken for
Boccl s sarcold, acroderma pigmentosum, acanthosis nigricans,
lichen plaous, gnnuloma pyogenfcum, glomus turnor syphilis,
leprosy angl my cosls fungoides and mecta
static leslom.

Svmmers (234a) belfeved the telanglectatic purpurie hem
arrhagic and simple inflammatory processes should be differ
entlated in the carh phase of haposfs sarcoma, before the
occurrener of extemive hvperpluisie  Telanglectasia, he con-
tinues, is not related to hvperplada of blood and hmph veswhs
\ew iessels, particularly capillaries, are preseat in Inper

whike there are dilated, tortuous vessels in telungiee
tasta, Hemorrhage is not a differential point in the carh cour
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of Kaposs sarcomn unless combined with other features of
the disease. A concentration of cytology- plasma cells, anglo-
blasts and spindle cells 1s important sinco these cells together
with vasculpr hyperplasia and hemorrhage, do not oceur In
a simpls inflammatory process,

According to Macheo and Cipollaro (15%b) the clinical
diagnosis can usually be quickly and easily established, evcept
in varfous stages of evolution when the disease may simulste

68 Louons blin, um.

and k m
(Courtesy of Francesco Raochae, M D)

lichen planus, mycosis fungoides, svphills, arcoidosis, or lep-
rosy Lichen plunus, particularly the hypertrophic type, closcly
simulates the lesions of hapos’s sarcoma. Leslons ocowring
in the prefungold stage of mycosis fungoides resemble variouws
scah and cvudative dermatases but the leslons have no pro-
dilection for the catremities. Syphills is diferentiated by the
history distnbution of kesfors, raw ham color respome to
therapy and scrology  Although sarcoidosis may simulate
haposi’s sarcoma for a tune, this condition presents no Infll
trated plaques, sasculur clements visceral lesions or definite
predileetion The brown colored lestoms present in lepeosy
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bave a slower evolution and a loog {ncubation period. The
anesthesia present in leprosy is never encountered in Kaposfs
sroxma,

With definits hyperplasia of the vascular connective tisroe
or ather cellular elements, some of the granulomss and neo-
plasms must be excinded, sccording to Sach, ¢ al. (217a)
Tuberculosls may be excluded by the absence of epitheloid
and giant cells and tnbercles, Syphilis can be elfminated by
the presence of angiobloasts and spindle cells and the absance
of vascolar changes and plasms cell collarets. Thers is a
difference in the development and evalution of granulation
tissue wiich terminates {n complets fibroas and there are cells
which are not present in Kaposds sarcoma. Thers i usually
an abundance of fibroblasts and plamna cells, while anglo-
blasts are scarce and there are no spindle cells. They belicve
the most frequent and fmportaot neoplasms to be considered
are angioma, sogiosarcoms, spindle cell sarcoma, glomus
tomor  graoul b and o bed

gloma. The typécal caose littls di. i
diffculty unless there are cellular elements soch as angioblaste.
Thay believe this type of engloma is frequently referred to
a3 cndothchoma or perithelioms, although they are

egreement with those who tiom the term perithels
and believe them to be d with angiohl,
The differential di of these angk Is extublithed

the absence of homorrhage and spindle cells. A positive Perls
reaction, plazma calls gnd increased hymphatic vessels and
spaces does not ocour {n anglosarcoma. Lacking these features,
Kapos{'s sarcoma i differcatiated from anglosarcoms only by
proper diagnosis of the {nitial lesion. There is Httle difference
bet“cenqimllecrllurmmndc\rhqingfrmnhpod‘sm
coma or from an The proper d!

muy occasionally be established by the pr of by
and plasma cells. Coroborating evidenco of Raposi’s tarcoma,
such as the clinical picture and histary may establish ths

dlagnosis.
Histolomeally glomus tumars shaw the capillarics, evcn in
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tho form of anglomata, to have a surrounding, intensa, uni
torm focal infltration of angioblasts, Other types of celly are
not found. The perticipation of nerve ond muscle tssoo In
this process is not stressed, eccarding to Sachs et al. (217a)
They state that typical arces of glomus tumar are found histo-
pathologically in clinical and microscopically proved cases of
haposts sarcomd Proper dlagnosis can be established anly
by carcful study of the cntiro section. A positive Perls re-
action generally occurs in haposi's sarcoma. Although it should
be presumed that hemosiderin would also be present in glomus
tumon and grapuloma pyogenicum, they were ablo to demon-
strate its presence in only a small percentage of cases.

The patient descrtbed by Kliber (13%a) appeared to bave
sonie chnscal features of acrodermatitts chronica atrophicans
or of anctoderma erythematodes of Jadamsohn although the
absence of definito elastic atiaphy did not favor a diagnosis
of either of these rolated conditivns. This paticnt, a 58 year
old man, had developed erythema and edema of the back of
the hands six vears previously There were several circum-
senberd, sealy cdematous arens lnvolving the darsum of both
fect and lower legs. There was an intense erythematous edema
of the hacks of the hands and fluger and similar although
smaller discrete lesions an the fevor aspect of the wrish and
fareanms,

Gllchrist (87a) observed a man having a typical rosacea
of the nose which proved to be Aapost's sarcoma on histolog
ical cxamination Leslons appeared on the etremites o fow
vears liter umdd the case became onc of classical Kaposls
sarcoau

A 62 vear old man, described by Nules (178) had developed
a flat, purphsh red arca on the lower leg 20 months previously
This lesion gradually enlarged, became hard, elevated and
warty dmulating hy pertrophic lichen planus  Bancrofts (11)
patient was a 89 vear old man whose tnitial leslons ocaurred
on the left ankc and later involved both legy. The ledom
appeared lidd mord and simulated lchen planus. A similar
caso simulating hy pertraphic lichen planus was presented by
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Combleet (46) Zelsler (290) stated that this resemsblance 1s
sometimes striking and he hed obsarved two patients having
typical Rapasf's sarcoma who were being treated for Hchen

p'uuﬂumtamptmwcondnﬂly infected lexions, and there are
no spindle cells. Thero s Httls tendency toward fibrosis in
granulomn pyogenicum  Wiglsy (278) described a 43 yenr old
woman who developed a painful, red, semi-solid “angiom-
atous tumor an the “ball” of the foot. This leslon, of flbert
nut stze, was flush with the skin surface and simmlated granu
Joma pyogenicom. Tbawvmxuldman,rrp«tndb) Backnr
aod Obermeyer (15a} had eryth

tumory oo tha chin for four oc five years Despite cauterba-
tion, the lesions recurred. Sema of the lesions wwere pedincn
lated and appeared to be typicnl of granaloma progenicom.
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PROGNOSIS

Smrs lnvestigators, {nduding Kapod (1323) believe this
disense to be fatal in two to three years while othery are of
the opinfou that the duration may be cight to ten years, and
rire cascs may survive for 20 ar more years.

Severe, rapidly progressive cases, baving o sudden fatal
outcome bave been deseribed, particularhy by Itallan ob-
servers. From the reports it would appear that this discase
has o more violent course among Southern Europenns. Hans
son (108) believes the tumors are more malignant in younger
than in older peroos, although his cvidence was not con
clusive

The prognogs should be guarded, accarding to McCarthy
and Pack (153) since long remislons are quite deceptive to
both patient and phvsician. It is diffcult to evoluate tho ag
gressiveness of the tumor for many months and deceptive re-
missions and bizarre varlations may occur in women They
also mentfon uonsual rocdal influences the fulminating tvpo
being extremely rare (n Scandinavians and frequent in Itallans
and Jews. Generally the prognois is not favorable when there
1s rapid tumor {nvolvement of both extremities, asodated with
edema, or when pnmany ar secondary Iymph node or visceral
imvoh ement occurs They formd no relation of the age of the
patlent to the clinfeal acthvity of the discase and death usually
resulted from progressive cacheda, intercurrent infection, or
hemorrhages from friable bulky tumors In the gastrolntestinal
tract or lungs  Scpticemia and gangreme follow ing radinne
crosds, may ako be the chief cause of death.

Among 38 patients studied by \McCarthy and Pack (153)
26 were Iving and onlv seven were free of the discase  Thseo

138



Prognosds 37

bad been well far five, six and nine years, respectively- 2 defin-
Ite cure” rate of 18 per cent of patients treated more than five
years previously Four of the group of 28 living patients,
however hsd survived 10, 11, 12 and 25 years with active
direase. All had recedved radiation therapy In the sedes of
patients who died of the disease, thres had survived five to
ten years, and two had lived for 15 to 20 years. Ono of theso
patients dicd of prostatic cancer six years after the tnitlation
of therapy for Kaposl s sarcoma. The average survival interval,
vwith treatment, was approximately eight years.

The varlatioo fn duration appesred to be dependent an the
age of the patient in the cases studied by Dorffel (36) The

tion and found the duration to be from eight months, as de-
scribed by Mardani (160) to 25 yesns, a3 reported by Pro-
Yopeuk and Cutalova (200) He alw found that the raco of
the paticnt had no bearing on the progoodds. Most patients
died a3 @ result of prolonged progressive wasting and emaca-
tion, although some died of intercmrent disease,

The coarse is ardinarily slow and steadily or intermittently
progressive, according to MacKes and Cipollaro (155) who
give the duration as one to 25 years, with a five year averuge.
Chalsser and Ramsey (40) found the durution to be six
months to two years in the 13 fatal csses recarded fn a seven
vear period. Death may ocour from inflltration of the lungs,
liver or spleen, but imohement of the intestinel mocosa with
ulceration causing hemorrhage and exsanguination is much
more freqocnt, according to Argerter and Peale (2) When
the tumar {s primary in tha visecra, cutaneous tumors usually
are not present.

The disease ran an extremely rapld course in a 63 year ald
woman described by Svmmers (252a) Kaposi’s sarcoma fo-
rvohved the greater poetion of the upper evtremities and ap-
pearcd os scattered nodules oo ather bodv srfaces, fneludmg
the face and scalp. Deuth, resulting from fntercurrent causes,
occurred one month after the appearance of cutancoas nod
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ules, Although Symmers had never known haposfs sarcoma
to occur in a patient with jaundice, he suggests that hemor
rhage fato the nodules may have been encouraged or inftiated
by bilo salts.

haposl (132a) described patients who died after two to six,
ar eght yvars, who exhibited secondary depasits in the internal
orgams, particularly the large intestines. However many cases
having a similar onset have been reported which were ob-
senved for long perfods and did not prove fatal. In ooo such
case, described by Brayton (29) the patfent had been well
for 25 yean and \lachenzes (156) patient was well 15 yeary
after onset of the dixease, although the local severity of tho
disease had pecessitated amputation of one leg. A 70 yeur ol
man, reported by Silvers (239a) had the discaso for 15 vears.
Estrins (67) patient, 3 68 year ald man, had edema of the leg
for 35 years but the condition had been painful onh for the
fist 10 vears Two vears befare ewmnination, nodules do-
veloped on the left foot and spread slowly to imohe the
cotire leg  Estrin docs not believe this 35 year duration to
be unusual in Kapos's sarcoma. Sulzherger (253) reported
a case of 18 to 20 vears duration and Zakons (25%) patient
bad the disease for 25 years. A 53 vear old man, deseribed by
Highman (120a) had lesions of Kapod's sarcoma for 23 years.
The 53 year old Greck man, reported by Akwa, ¢t al (4) had
Kapod’s sarcoma for 13 vears and two of Hanssons (103)
patients, who developed the discate before they were 50 vears
of age had been symptom free for 10 and 24 vears respec
tively

Raposl (132a) beliesed spontuncous healing of the tumors
was due to hemorrhage and fibrin deposits with subsequent

tion and contraction  However Philippson (197) and

Dalla Favera (52) believe that hemarthages are not direetly
related to involution of the tumors and fibrin deposits rarcly
occur Guchrist and hetron (87b) suggest that the involu
tion is dus to gradual blocking of the small arteries, supply
ing the keslons with sclerotic processes. They beline the
mg\rpd.xu\rthemw!h,dmmnlnudwmntinmd
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roquired, As the blood supply is decreased, the tisus grad
ually reverty to the moro resistant fibrous type with complets
{nvolution occurring later in some cases. In ceses having a
narrowed source of blood supply as in pedunculated fumors,

by Hadaway (108a) Tbe patient had multiple cutanecus
tymore for ten years which were histologically alveolar sar
comats. The general health was not affected. A later report
(109b) states that the patient was in good health 15 or 18
years after onset of the disesse and the sarcomatous thane
had undergono involution resulting tn a npearly atrophlc con-
dition of the skin  Tha patient reported by Miller (170) bad
doveloped many ledoms of Kaposi's sarcoma of the feet, hands
and cars aboat 10 yeans previcutly Three years later a sovers
c infection of the upper arm developed, with fever
of 108 to 107 deg. P for & considerabls period of ime. Two
montha later the kapasi s sarcoma lesions began to dlseppear
and within flve months were entirely gone. Six years later
there was Do recurrence. Formans (76e) patent, who had
the discaso for 28 years, thowed a marked tendency to spon-
tancous cure
The prognosts of Kapod's sarcoma appears to be onfavor
able despite tho fact that spontinscus cures, especally chn-
ical cures following therapy have been Spontancoos
healing was poted by Bernhardt (19) Brayton (29) Dalla
Favera (53) Gfichrist and Ketron (87b) Hapssom {108)

Helmann (115) Kaposi (132a) Machee (15%2) Philippeon
(197) Sellei (230) Wise (256a) and othery.
Despits the reports of di of the lesions,

without recurrence, MacKee and Cipollarn (15%) belleve
that eventual recurrence i3 the rule. The treated eruption
muy underpo involution but there is Hitle or no influence on
the caute of the discaso and it does not prevent the develop-
ment of new leslons on other arcas of the body Althoagh
irradistion muy occasanally appear to result in & scemingly
permuncnt regression, Kulchar (141) believes there are usnal

b recurrences.
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TREATMENT

Radluﬂon Therapy There is general agreement that rocnt
gen ray therapy {s the method of choice In the treatment of
Raposl’s sarcoma since tho lesions are relatively radio-sensitive
This therapy s particularly effective if the leslons are multiple
or if the process is diffusely extensive.

The carly mare vascular macules and nodules are far moce
radiosensitive than the older infilrated plaques, according to
McCarthy and Pack (153) These carh leddons will usually
regress completely when treated with unfiltered Jow voltage
rocntgen rays (ove to two threshokd skin erythemas) For
larger superficial arcas, unfiltered low voltage doses (100 Liko-
voltg, 20 to 30 cm target skin distance and small portals) for
an average of 400 to 600 roentgen individual doses, In sug
gested  They found that larger doses, with some fltration,
were required for bulky skin plaques. High voltage rocntgen
rays were administered to deep tumors which invelved Ivmph
nodes medinstinum, lungs, abdominal viscern and bone In
two paticnts having the discase in the os calels and tbla, the
tumors regressed and pain disappearcd following 200 hilovolts
of rocotgen ravs. However with the exception of one «dra
matic regression in the treatment of spleoomegaly,  they foimd
high voltage roentgen ruv therapy only moderately successful.
They strongh emphasize that radiation therapy should be
administered in consenative doscs if the sircoma {« extensne
or cdema fs present, since the blood supph s wsually impatred
Orertreatment mas couse nectonsds, infection and gangrene
Intenstitla! radiation and “blanket radfation™ with Lirge portals
are hazardous for the same reason.

The cutancous leslons of haposi s sarcoma are occasfonafly

140
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recaleitrant but vrally respand favorably to doses of roontgen
rays which cin bo administerod with safety according to
Mackhee and Cipollare (155b) Large doses shouold pot be
scdministored oves lavge aress, especially to young or middle
agod patients, mtll more conservative measures have been
tried. The production of erythems should be aveided. They
suggest treatment of the cutunoowr lealons with 75 r once
woekly to all areas fnvolved in the process, Fowr to 12, or

tomlly 18 may be required and this amount
:hmldna#,mdimrﬂ) produce erythema S lexdans,
mtmnw,mnmwwm:mmxmk&hwlummm

Jiath In cases of Oy resistant eruptions, radiution
should be discontiouad and arenic given for several mouths,
after which & single erytbems dose (300 1) or & larger dose,
may be admumnistered to wmall kesdons. Larger doses moy be
used for auall lesons since the area may be owised in the
ﬂntuﬂn}urytudﬁwcﬁcﬁhlmtbnntnlngumwh«u

y and d radiation must be ton
sidered, m:ﬂecthnp;xmlmnn}yﬁpetmtmwfm
a four square inch arca than for an area of oo square inch,
according to MacKes and Cipollaro. Thercfore it may be safe
to give o so-culled erythema dase, or even & much larger dose,
0 a pea stze nodule brt urwise to administer this swcant
to a huge arca. Some pigmentation may persist for manmy
mwonths following reolution of the croption o there mm be
atropln, snd possibly telangiectases. Thev suggest the we
of fiitercd radlation, ususlly 3 mm of al, with no change
the dosage schewe for the trestment of thick Jesionr. They
beheve that {eradistion in Kaposf's warcna acts in much the
same monter a1 {0 miveoss fungoldes, o condition which
eventually ceases to be bevofited by frradiation. This fact
has e been observed in haposf’s sarcoma,

Guarid (103) deseribed 30 cases of Kaposls sarcoma
weated with roentgen rava and he conddered the results to be
\mp:nd. [lumon (108) treated 23 patients solely with

He gen Tavy to lage widesyread
lesfons and inﬁltnthmuxlradiumh\ implantation or ap-
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plication method to single tumors. Twelve patients were
treated with rocntgen rays varving between 1000 and 4000 -
tho smaller doses given to a larger fleld. Treatment was ad
ministered daily in doses of 300 to 500 r each. Five patients
were given fAltered radiation (1 mm., al, 100 kv., distanco 23
to 50 cm.) In the other cases, 4 mm. AL or onc half mm. Cu.
and 1 mm Al were used as fltery, 150 to 180 kv 23 to 50
cms. distance. The amperes veried from 4 to 8 millamperes.
Some more resstant cascs were given a second stmilur series
of treatments two or three months later Theie was a dny
although never desquamative, epidermitis In a fow cases. All
the tumars treated by this method disappearcd with the &
ception of two cascs, having insufficient follow up ebservation,
although they showed definite signs of receding.

Kulbchar (141) belicves small doscs, of about 75 r showld
be given at weelly intervals, although larger amounts of
filtered radiation mav be required for mare deeply infiltrated
lesions. Fox (80b) atuted that bc had better results with
fltered, than with unflltered, A ling to hren
(139) tho best therapy Is rocntgen frradistion, gfven alone
or in combination with arsenotherapy

McCarthy and Pack (153) found that one to two threshokd
shin crythemas of unfiltered low voltage roentgen mys pro-
duced a similar response to that obtained with one to two
threshold crvthema doses with radium plaques ot 1 an

Small lesions will respond to beta and gamma rayy of
radium just as they do to rocntgen rays according to \lachee
and Cipolliro (155b) Beto rays are scldom used cxcept for
vers superficl leslons with never Jess than 01 mm AL
Lightly filtered (1 mm. brass, 1 mm. ol ) gamma rays are
satisfactony for most amall lesions wath the applicater In con-
tact with the surface or at a distance They belicve however
that radium andl radon therapy are not generally satisfactory
for Kaposis sarcoma because of the numerous lestons and

farge arcas to be treated
Five of Hanssons (108) patients were treated by implanta
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thon or surfacs opphication of radium. For implatation, be
used neediey with 10 mg, of radiyum element, with about 1 em.
sctive length and & 5 co. distance between the nesdles The
fufiltration way equivalent to 1 mm. of lead and the doso
varied between 10 to 40 mg, radium stement for tvo and ono-
half to four homr. For surfoce spplicedion, the dose swaa 150
mg radium elemeot for Yoo bows, distapee 12 mm, e
Shetion equivalont to 3 mm. of lead. AR tumocs treated dis-
sppearcd.  He bolioves that if the tumors and infltraticns
are multiple and the sros of involiement lirgo, roentgen ray
therapy is preferad, but single nodulm may be trested by
tmplantation or surface application of radium. His fnvestigs-
tions revented oo factors which might prove one method more
cfBeacious than the othee However ho males one reservation
n regard to radiun lmplantation in tunces of the legr and
feet, since one patient developed necosia following @ modey
Ate dose,

Har, et al (110} emploved high epergy cathode rayr for
troatment of cutanecus lympbomas and Raposls sarcotma
They believe the clinks! advantages of this fype of therapy
to be the passibllity of selecting the dexired electron penetra
tion by control of the valtage the complete absence of damage
to tasucs bevond the well deined election runge and the
n‘:)‘:rdho\o@ccﬁodm%wmh)mdmd}omﬁw
»

Ultractolet Light Therapy  Jacobsen (125) behoves that
treatroent with Flsen light and quarts light, have given en-
touraging results.

Surgical Therapy. There has been Hitde reference to, or ex
penence with, the vorgial treviment of Kaposis sarcoma,
McCarthy and Pack (153) had gratifying vesults with wide
sargheal eneldon of carh solitan, lesions.  Amoog wcn poe
tients who were froe of the discase fve had ctelsion of the
lesion at the coset of the discase. One patient was well after
nine vears and two patients whose primany macule of the
penis had been treated by amputation, were well for B1a and



G"a Cutancous lesons of the foot before catbode oy therapy
(Courtesy of Francesco Roochoe M.D)

67h. Cutancous kessons of the foot follow mg cathode ray therapy
{Courtess of Francesco Roochese M D))
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six years, respectively Surgery is contruindicated in casos
having extenslve multiple tumors or if thers is an agsociated
odema. Suth edama waally indicates decp vessel imvolve-

Small lestons may be removed with ths scalpel or with the
mnﬁngamcm_urthcymybodmoyodwid]damodcdc

tion, electrocoagulati
nmdlngmblﬂmnndﬂpoﬂam(lmb) Nelther encitlan
noc electrocoagulation pevents recurrence or spread, accord
ing to Jacobsen (125) although surgical intervention may be
] d in cases of supp gangr ar sive de-
stroction of the bope.

Chemical Therapy Nitrogen mustard has proved disap-
pointing in tho few paticats treatsd thns far as mentioosd by
Onborne, et al. (187) Seagruve (228) «nd Wintrobs and
Hugpley (284)

Michelson (168) reported faflure with urethane therapy for
Kaposi's sarcoma.

Although penicillin has bern reparted of valoo in the trest
ment of hapo's sarcomma by Grinspan (100) and others, we
have had no success with the administration of penidllin, or
any other antibiotic, in the treatment of this disease,

Bloom (25b) reported that two patients treated with aotire-
teular cytotode serum of Bogomolets failed to respond to
therapy Treatment with Chiloroquin and sterolds has recently
been advocated but the results do not appear to be favarable.

Arsenical Therapy., Arsenic in the form of solution of potes-
stum arsenite or tho intramuscular fnjection of solution of
sodinm arsenate is occasionally effective and should be used
= an adfu to trrodintk ding to hulchar (141)
Jacobsen (125) abo believes arsendc, in the form of necers-

often appoars to be noticoably effective in causing
the cutancous lestons to disappear and fn preventing local

recurTence.
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Although many believe arsemic therapy to be of value, somo
consider it to be of questionabls value. This treatment was
used more frequently in tho past then today and \ackeo and
Cipallaro (135b) found no statistics, bascd on a reasonably
large number of cuses, with an adequate obscrvation perfod,
which showed impressive rosults. However many patlents in
the past were undoubtodly benefited by this tr This
drugxhouldbouwd,thzybcﬁcve.m@ﬂlcrw‘iﬂlrnenlgm
ray therapy or in the event the latter fafls Arsenic s usually
administered orally elther as Fowlers solutfon or Aslatic
palls, and aleo by subcutnnecus, intramuscular and foim
venous injection. Results are appraaimately the same with
the varfous methods of administration. Best results aro ob-
tained by intensivo treatment, they believe, amd they prefer tho
subcutaneous injection of 2 per cent sodium arzenate, daily if
posuble, beginning with one drop and Incrensing one drop at
each infection until a dose of 20 or more drops is reached. A
rest Interval of at lcast ope month fs then given. This treat
ment {s given in courses in accordance with indientions and
the patient is carcfully observed for cvidence of intolerance
Cootraindications and warning signs are albumipuria, jaun-
dice diarrhea and other gastraintestinal symptoms, cacheva,
marked anemnia, congestion of the cyes and any oew cutancous
eruption not attributable to Knposi's sarcoma.

In summary nearly all modalitics of therapy including ex
ciston with scalpel and cautery mdium pack, estermal and
internal radon, contect roentgen rays and 100 200 and 210
Lilovolt roentgen rays, ultraviolet rayx, arsenic, antiblotics
and steroids, have been tried without marked success, In the
treatment of hapos’s sarcoma.
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