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'!'he rarity of occurrence, the peculiarities of the clinical course, and 

the fact that the true nature of the tumor is often concealed because of early 

surgical or medic~l interference makes the malignant endothelioma peculiarly 

difficult to recognize from its clinical characteristics. Because of the differ-

ence of opinion regarding the actual.existence of endotheliomata and because of 

the possibility of serious diagnostic error illustrated by our own experience, I 

run here undertaking to discuss the subject of malignant endothelial tumors in the 

light of three cases which clinically and histopathologic lly appear to allign 

themselves with this group. 

The variability of the endothelial cell in neoplasms and the ability of 

endothelium to undergo metaplasia, simulating the epithelial type at one point and 

the connective tissue type at another has given rise to some confusion in the 

differential diagnosis of endothelial tumors. There is controversy as to the 

actual existence and the criteria for the diagnosis of endothelial tunors , in 

because of the difficulty of obtaining material from the .rimary focus at a point 

where the structure still permits a demonstration that undoubted endothelial cells 

give rise to the tumor masses. Because of the relatively slow onset and low grade 

of malignancy of tumors from cells lining blood vessels, lymph vessels, lymph 

spaces and serous surfaces, the neoplastic change is usually well advanced before 

a diagnosis is even attempted. The size of the growth when then studied is such 

that it is practically ~npossible to trace the various cells through treir tran-

sition stages to the original proliferating endotrelium. This point among others 

is illustrated by my first case. 

Case I• (This case was presented for diagnosis by the Section of 

Dermatology and Syphilology before the joint meeting of the 1.linnesota, Ghicago 

and St. Louis Dermatological Societies at Rochester, Minnesota, August, 1921·) 

No• A355289. Mr· J. c., male, age 34, when first ex :ined April 10, 

1921, presented a large ulcer on the left forearm, (Figure I)• The ulceration 
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extended from three inches above the wrist to within two inches of the elbow. The 

borders were irregular, indurated, undennined, of a. reddish to purple color, and 

were 1ll8.rkedly hemorrhagic. Along the upper margin the border was slightly rolled 

and "pearly"• 'l'he arciform configuration suggested a luetic lesion. The ulna wa 

exposed, and although there was no evidence of a periostitis, there was necrosis 

of bone with partial destruction of the shaft. The extensors of the thumb and 

finger were destroyed . 'l'he elbow· and lower third of the arm were $Wollen . There 

was a mass in the axilla and cord-like lines of infiltration extending from the 

broken-down tissue to the elbow flexure . There was also a nodule higher up the 

brachial lymphatics, with some diffuse infiltr,tion of the surrounding skin . 

'rhere was tumid induration of the tissues above the lesion . 

The patient had enjoyed good general health except for tle lesion de­

scribed up to the time of his first examination in the Clinic• He stated that 

thirteen years previously he had been kicked on the fore rm b: a. mule . 'l'he arm 

was not fractured and very little swelling or soreness resulted • 11. few days late 

he noticed a small lump on the forearm about 5 mni. in diameter• 'l'his srsll nodul 

gradually increased to 1.5 cm. in dio.meter during the course of a year • He had 

experienced practically no pa.in . 

In 1914, five years ofter the onset of the lesion, the nodule vhich had 

grovrn to be about the size of a pigeon ' s egg w·i thout breaking down, ~" s surgicall 

removed. The mass recurred in situ , and a year later, April , 1915, a second oper 

a.tion vras performed . An infiltrated mass which e:~tonded from three inches above 

the wrist to within three inches of the elbow was removed leaving a large granu­

lating surface which healed a rtially . In October , 1915, the lesion ''fas age.in 

explored and cauterized . following this operation the round remained o en and 

gave off a continuous bloody discharge• At no time had there been EUch ain or 

tenderness , a remarkable fact in view· of the size and nature of the lesion . The 

use of the hand was somerrhat imp ired because of the destruction of the long 
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muscles, but the patient's general condition was still excellent . 

From 0 ctober, 1915, to the da. te of ad.mission to the t;linic the atient 

had received much local and systemic treatment vrith no benefit . This medication 

had consisted of six intravenous injections of a.rsphenamine; twelve intramuscular 

injections of mercury s a licyla.te; potassium iodide, by mouth; tvro exposures to 

radium of tvro hours ea.ch, the number of milligrams not knovrn; violet and x-ray 

exposures; various antiseptics includir1g Dakin 1 s solution; continuous TI"et dress­

ings; and continuous local baths. The patient gave no history of syphilis and 

t he blood Wassermann reaction had always been negative . 

· rn investigating the possibility of syphilis in the Clinic the patient 

was given seven blood assermann tests following a provocative injection of three 

decigrams of arsphenamine (arsenobenzol) with negative results. A biopsy and 

culture were also ta.ken . 'l'he provocative series was negp.tive; the biops;y deo.on­

strated subepithelial fibrosis with inflammatory changes; and the culture revealea 

an acid fast bacillus. On the hypothesis that the lesion might be an infectious 

granuloma allied to granuloma inguinale troi.iicum, the patient was given ten daily 

injections of from 3 to 10 cc • of a 10 per cent solution of tartar e~etic . Local 

wet dressings of potassium pcr:mangenate solution 1-4000 were used. rte also was 

given three exposures to Alpine sun lamp . 'l'he lesion became less hemorrhagic and 

there was less odor and sloughing . The edges of the ulcer were then painted 1ith 

a 5 per cent scarlet red ointment; the b se with a 10 per cent Balsum of Peru, and 

an aluminum acetate wet dressing used . 

During the following three weeks an abscess slowly develo~ed in the left 

a.xilla . Cultures from aspirated us shO\·Ted short chain streptococci . Three days 

after drainage a rofuse hemorrhage occurred from the a..xillan· wound requiring 

blood transfusion . The lesion on the forearm continued to improve very slowly 

under the local treatment and on July 30th a second bio sy was taken . The section 

revealed a very vascular inflammatory tissue , granuloma.tous , with mar~ed lasma 
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cell infiltration about the vessels , ~o giant cells, no bacteria, no epithelial 

change except a moder ate degree of aca.nthosis, inflammatory muscle tissue , and 

fibroblastic str ands and septa. The lesion was then reg rded as a granuloma of 

unknown type and anti-syphi litic treatment w~s again resorted to . The patient was 

given six intravenous injections of arsphenamine (arsenobcr zol) at weekly interval 

in conjunction with twenty intramuscular injections of mercu~r succini.mide (grains 

1/6) with no local improvement . Following this treatraent radiun was used on the 

nodules in the a.xilla and upper a.rm. rhe lesion in the forearm v-ras exposed to 

x- ray . 

On October 15th, six months after the patient was first seen in the 

Clinic , Dr • Stokes suggested the possibility of getting new light on the diagnosis 

by the removal of a small fresh nodule appearing near the older lesion (~'igure II) 

This material was examined microscopicall~r by Dr . A• C. l::!roders and diagnosed by 

him as an endothelioma . The importance of obtaining a s ,ecimen from an ec.rly 

nodule is here d~nstrated in that two previous bio sies taken fro:o the border 

the old ulcer revealed only a vascular structure with inflammatory change (granu-

loma) and disclosed no evidence of the true character of the original process . 

After the diagnosis of endothelioma was made the arm was amputated at the junction 

of the middle and lower third of the upper arm. A small nodule fror the inner 

side of the upper third of the arm w s excised . The sites of ossible metastases 

were then given repeated exposures to x- ray and radiw:i until the p tient was dis-

charged, apparently in good health. 

The histologic structure of the fresh nodule in this case is upon first 

examination rather unusual and complex • The most striking fe tures Y-hen vie\Ted 

with low power a.re an undifferentiated polymorphic- celled type of growth; a horle 

arrangement of the cells; the formation of elongated cellular strands and narrow 

trabeculae ; the close association of the tumor ith blood vessels and the forma­

tion of channels which may contain blood cells (Figure III) • 
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When s tudied with hi gher magnificat i on many of the cell strands or tra­

beculae appear to be essentially ingrowths from or roliferations of the endothe­

lial lining of the blood vessels and blood s aces . 'l'he cellular ingro'l'Tths by 

constant proliferation at first form the solid or whorled masses of cells . Vacuo­

lization of the individual cells in the clurn. s r>nd solid masses then occurs with 

the formation of loose trabecul ted areas and an attempt at differentiation into 

capillaries and blood spaces takes place . The individual tumor cells are in 

general larger than the normal endothelial cell but vary enonaously in size and 

shape and have no t;i,rpical form. Although the :majorit.- are spheroidal; oval , 

cuboidal, spherical , flattened and long columnar forms also occur . In certain 

areas s" ncytial or branching forms are seen which resemble the true vaso-fo?'I!:B.tivE 

type of cell . These cells are a suggestion or an indicGtion of the true nature 

of the growth . There are no characteristic tumor or foreign bod· giant cells see1 . 

One constant feature of the tumor is the occurrence of what a pear to be vacuoles 

in the cJto lasrr of ~rnctically all cells . These vacuole- like areas which do not 

take a stain and which ap arently contain neither fat , glycogen, h-a.lin or colloic 

:material are of great importance for it is by their confluence that the lurr.ina of 

the large characteristic sinuses and channels are fori::ed (Fi0 ure IV) • In the 

solid are s com.1:1osed of i:rhorJ.s of cells the vecuoles in the individual cells a.re 

snall but show evidence of coalescence with the rest.ltl nt fon:.ation of larger 

spaces (Figures V-VI) • In the less de~se portiuns of the neo1l sm the vacuoles 

displace a.lxr.ost the entire cytoplasmic content of the cells and by their conflu­

ence form much larger spaces . These parts of the tumor then re resent, apparentl: , 

an attempt at differentiation into vascular structures . rhis differentiation, 

horever, i s incomplete as these spaces at best represent onl· rudimentar: capil­

laries and blood spaces. I n the walls the tendency of the cells to exhibit their 

true natur e i s easily s een . The cel ls bordering upon these sp ces rrcnge them­

selves in rows , become elongated and form a rudimentary endothelial lining of the 

4-21 SM 



-6-

spaces • The cells are thicker than norr.:lB.l endotheliw:;, hovrovcr , and the lining 

usually consists of severel la~,rers, although in sore it rra, corisist of a sinf;le 

layer and again it ma~' be absent altogether (Figure VII). These lining cells a.ls 

express the character of the twnor by the formation of new vacuoles in the c to­

plasm. There is a suggestion of further proliferation of the lining with the 

formation of new cellular ingrowths into the ne>'r-formed spaces ther.~elves . 

The sinus-like spaces are occasion ll:; found to be filled ith red bloo 

cells which apparently are extravasated into them follo ing the rurture of true 

blood vessels in their vivinity (Figure vIII) . There is no evidence of circula­

t5on no r can connect ion be de~onstratod between the spaces and the true circula-

tion. 

The individual tumor cells have nuclei which re extre~cl· variable in 

sha e . The~ arc larger than the nuclei of normal endothelial cells. Occasional 

multi-nucleated cells can be found . Mitotic figures ere not found in this c se. 

delic<>te intercellulcr ceI!:.ent c·•n often be disting ished . In certain r gions 

free inf'il tra.tion into the n:.uscle tissue of the surrounding rt is der.mns 1 able 

nd isolated ~uscle fibres ca.11 be found surrounded by t· or cells . There is ood­

erste round cell infiltration. No involverent of the overlying e iderrnis i 

apparent . There is, ho ever , moder te acant.osis . Slight 1 SL. cell infiltr -

t ion about the vessels occurs even in the e~rly non- inf'lru:;:rratory nodule • 

Case II . No . A4340 l. C. r., fex:ale, age 24, :1t .. ulcer on t .c 

left heel . At seven years of age the ntient had furuncle or abscess over the 

left Tendo-Achilles, nd 1 ter an bscess on the s::ur.e leg ·ust belo the groin. 

Ten yea.rs before entering the Clinic (19CC) a nodule had develo ed on the inner 

side of the left heel . Six e rs later (l 06) the nodule ulcera e nd bega. o 

discharge • Four o erations had been pe fonr.ed ith no benefit . A contracturo of 

the Tendo-Achilles resulted . Since 19C8 the tient had been subject to severe 

he:r::orrhages fron the bo'l7els . 'rhese occurred at about si.:r.: :c.onth int rve.ls • U}!on 

ic examination the tive . 
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On entering the Clinic (1910) a biopsy was taken from the ulcer on the 

heel • A diagnosis of either sarcoma or endothelioma was made . The lesion was 

cauterized and packed, but a recurrence developed as evidenced by a second opera-

tion and specimen examined on November 30 , 1910 . The l esion had again recurred 

and was re- operated upon January 20 , 1911 . Microscopic exa.n:ination again reveale~ 

a malignant growth . A specinen re ved February 23, 1911 presented the athologi 

cal picture of an oval- celled sarcorra . 

On March 3 , 1911 a new nodule uhich had developed on the ankle, togethe· 

with the ulcer on the foot and the left inguinal glands were removed at the same 

o eration followed by cautery . Specimens from all r eas presented the same path-

ologica.l picture . The patient then went home and on ovember 14 , 1912, in reply 

to an inquiry she stated that she had recurrent lesions at the site of the former 

one and also five small tumors in various par ts of the body . uetermination of 

the exact character of these nodules was impossible , as she died fiay 4, 1913 , 

three years after examination in the Clinic and thirteen years a~er onset of the 

lesion , without having returned for further examination or treatment . 

siderably 

The histo- pathologic findings in the lesions fro this c se v ried con- , 

according to the ti.me and place of ren:.oval of the s ecimens . Here 

again we find a polymorphic celled , undifferentiated type of growth (Figure IX) • 

The cells at cert ~in points in the tur.:.or have a whorled arrru:genent and at other 

points are arranged in ropes or cords with the forno.tion of tr·beculae . There is 

no close association with blood vessels . lhen vie red with high power the cell 

strands and cell masses appear to have the characteristics of endothelium. The 

cells in genera 1 are , horrever , larger than ordinary endothelial cells . The~· vary 

from speroida.l to cuboidal in shape . No giant cells are de~onstrable . An occ -

siona.l dividing cell and mitotic figure is seen . ·rhe conspicuous and constar.t 

feature is the occurrence of vacuoles in the c;yto laslil of the cells . These vacu -

oles tend to coalesce with the formation of spaces and channels . The cells linin 
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these spaces a re flattened and take on the character of true endothelial cells 

(Figure X) · Red blood cells a re found in some of theses aces but as in the .f.re-

ceding case no evidence of their connection with the true circulation could be 

demonstrated . The vacuolization , however , a.nd the attempt a.t differentiation intc 

vascular structures a.re much less evident tha.n in the former case . The nuclei of 

the individual ce lls are large and extremely variable in size and shape . Only a 

delicate intercellul r substance is present . There is free infiltration into the 

surrounding tissues . Kxruuination of the overlying epidermis reveals no pathology 

The tumor merges into a surrounding highly vascular granulation tissue (Figure XI ). 

Specilrens from the heel , anl:le and groin all exhibit these same characteristics 

but in different degrees . 

Case III . 0 . W. C., ma.le, age 26. One year ago the pa.-

tient received a slight injury to the hand by era.eking a nut . small growth 

appeared . There was no pa.in or soreness . 'l'en months later a la.ndular enlarge-

ment developed on the right side of the neck rhich gre>r to the size of a sr:all 

hen ' s egg • Both nodules were surgically removed • .l!:xru:::.ination lso revealed a.n 

enlarged gland in the right axilla . 1ilicroscopic extmina.tion of both these tUI::ors 

revealed an almost identic l picture in the two specilllens • LX8.r.1in tion with low 

power shows a cavernous type of growth in par ts of VThich the cells show a whorled 

or solid a rrangement (Figure XII) · In the cavernous areas the cells a.re arr anged 

in strands with the formation of trabecula.e . ·rhe i1 dividual cellular elenents 

Va!J' a.gain considerably in shape and size, but a cormon feature is the occurrence 

of vacuoles in the cytoplasm• It can be cle rly de ·Onstrated that it is b· the 

co lescence of these vacuoles that the larger cavernous s~a.ces are fot'I!ied . e 

cells lining the lumins or spaces a re flRttened out with the fonr.n.tion of endothe 

liwn. The occurrence of the large spaces lined with flattened endotheli 1 cells 

represents a more advanced atter: t at differentiation L1to vascular structures on 

the part of the tumor than that present in either of the two preceding cases 

(Fie:ure XI II ) • 
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DI SCUSSION OF THE HI S10 - PATROID GIC AND CLI NICliL PICTURES IN THE OBSERVED CASES. 

It is i nteresting to note that in Case I an interval of six nonths 

(during which the patient was under observation in the Clinic) elapsed' before the 

true character of the tu.r;:or was determined . The distorted picture with which we 

had to contend upon first exarrination rr.ade it a l most im ossible to recognize the 

character of the growth either by inspection or microscopic study . The history 

of a tumor of thirteen years' duration without definite metastasis suggested a 

benign r athe r than a malignant growth. No evidence of the original character of 

the lesion remained in the large ulcer . Repeated biopsies taken from the border 

of the lesion .revealed no characteristics of a tumor of endothelial origin . ln 

its place was a granuloma , probably the product of chronic infection . An imper­

fectly arciform configuration suggested the possibility of syphilis r ther than 

malignancy. This diagnosis, however, was considered im robable because of the 

inability to confirm it serologically and the failure of the lesion to respond to 

treatr~nt for syphilis . The distorted clinic' 1 icture is ex lain ble on the 

ground that the lesion had been subjected to repeated surgical interference and 

that a large element of secondary p ogenic infection uas resent , as evidenced 

both by the purulent dischar e and the metastatic abscess in the axilla . A cul­

ture from the lesion revealed a gram neg tive bacillus, probably sa ro hytic . The 

response of the lesion and the im1rovernent in the general health of the e.tient 

under local medic tion is exrlained b the fact that the local infectious ! recess I 
was partially controlled . There was no effect, however, on the original neoplas­

tic element as evidenced by the occurrence of new nodules in the u er am. r:y 

first case is one then in which.the original tumor is al~ost completely replaced 

by a second ry condition . ln retrospect the hemorrha ic character of the tun:or; 

the relatively benign course of the lesion; the good generrl condition of the pa­

tient ; the long delayed metastasis which does not occur until the tumor has 

reached considerable size ; and the appearance of the original lesion at a site of 
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n trnui::a. are features of the case hich night have led one earlier to sus oct a 

malign nt tUI:J.or of endotheliol ch r cter . 

Cases II and I II also ,resented a clinical picture i man• waws si.n!il r 

in character to Gase I · COI!lll'~n fe tures of both ~ero the herr~rrhagic char cter 

the lesion; the onset following trauma; the rel tivel be ign course of t e gro 

the 1 te formation of met st ses and the good ener 1 he 1 h of the atients . is 

tologically the tumors in nll throe cases presented essentiall t o s e icture . 

e are dealing then with three cases of twr~r fonnntion hie b cause o 

their infiltrative and destructive gro th, and the forn.ation of m tnstas s , rrust 

be regarded as I:!B.lignant growths . ~hould they ho ever, be design ted as endothe­

lio:nata even though they reproduce the structure of the perplastic endotheli 1 

cell? 

The inabilit to obtain n early nodule sho in the actu 1 beginning 

rolifer tion of the endotheli 1 cells res it of cours , difficult to der::ot -

stra.te be ond cavil th·t cells of undoubted endothelial ori in iv ri" tot 

cell masses . However, the t ·r.:or cells it1 oner 1 exhibit so clu:.r ct ri 

of the endothelial cell t t i see s ·ustifi ble to desi te t ,om s s ch . 

undiffcrcnti tcd olyr.:orphic-celled t of ro h; th i hin t o 

cells of vacuoles wlich in turn coalesc to fo the r d · e1 ces; t 

s.ncyti 1 or brnnchin fon::s .hich rese ble the true v so-fon:: tiv t of c ls 

and the differentiation of t e cells linin t e n -for d f irl 

ty ical e,dotheliUl:l, are all const nt fc t res which su st endoth li ori in. 

In se II the differentiation into c illaries d 8 i t lenst corr.. let 

and t e tumor from its clinic 1 behavior n c se I h 

differentiation is ore advanced nd th rked . C se !II, how-

ever shows almost co~Plete differentiation into v scul r struct res and t·e J • • 

turr~r, to ·udge fro~ its clinic 1 behavior , is t e le st 

evident, then, th t the zr.alignanc' of the tw:.or de ends in 

li umt • It se s 

rt u on the de ree 
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may be quite regular or slightly wavy , nore often the;;' are serro.ted . 1'he quantity 

of intercellula.r cement substances bet1•reen endothelial cells is so small in a.mount 

and the cell boundary so indistinct that it is neces&ary to resort to s ecial 

staining methods to clearly bring out their outline· On the other hand in the 

connective tissues it is the intercellular subst nee and not the cells t ~t gives 

character to the tis sue, the cellular eleI:lents themselves forming the less consi,ic 
6 7 8 

uous ortion. (Prentiss , Boelun, vavidoff and Huber , Piersol , and others) . 

An endothelior..a then according to the inter reto.tion which is placed 

upon the morphology and histogenesis of the endothelial cell may be either a tur:o 

of mesoblastic or connective tissue orisin, histogenetically a sarcona, or it may 

be a tumor composed of cells resembling epitneliun and hence r....or holosic· 11- a 

carcinoma. The material of the cases here presented does not ermit of a decisio 

of this interesting question . The term endothelioma must then stand essentiall 

as a na.rr.e representing a compronise betneen t e histogenetic and the orphologic 

views of the classification of tumors. ·rhe endothelioma is histogenetically of 

mesoblastic or connective tissue origin but mor hologically its cellular unit oos~ 

closely resembles the e ithelial cell of ectoderFic or e~toden·ic ori in churncte 

istic of the carcinomas • 

DISCUSSION OF THE LITERATURE 

In the past there has been much doubt regarding the ctu 1 occurrence o 
9 

endotLeliomata or endothelial tumors . .:aurer, in 1879, described t:io c ses of 

malignant tumors of slow growth comfosed of ingro•rths froo the e. dothelial lining 

of blood vessels . 1he twnors exhibited an heKorrhn.gic tendency and also formed 

metastases . 1.~crosco ic exB.!"ination showed cell masses o.rra.r.god ir. horls and 

trabeculae which grerr by infiltration into and around nerves, ligan:.ents and m.uscl 

Many small round cells with large nuclei ere present . The C'to lo.sn shoi7ed 

tendency to disintegrate Yri th the formation of vacuoles • lj. the coalescence of 
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tlose v c•ol s dictinct d blood ro for d, o o hich con-

t ined red blood cellc . Bee ua of th to d nc tow rd c pill r 

tion h c lled the tUn?Ors t io-s rco t • 
10 

In 1890, r r l•e described t r th ize of 

d ·nu fo 

I Of fi 

~·e rs ' duration, consistin of tiasue con inin blood I lin d by 

lial cells in hich could b seen t e c lled 11 • lin d • o it 1 r • blin 

o.cuol s . Th t r s fo d in 

lining. H t orefore su ested t e n 
11 

s rcor.: • H rris in 18 3, cntionod 

t.elio of the le r • In 1895 Vol 

rizes t .. e~ s tUJX>rs origi tin fro 

1 s els d cc 1 d 

tho cuole-li e p ce is d to 

to the ide of hy lin d en r tion 

or s ce in e t or c 11 in th hr 

cont incd n th r lin nor l co n . 
13 

B rth in 18 6 , 

l fro it ot li l 

in th 

d b fo r it r • 

c hie I ob d 

d do li l 

s rccr.::: int t th rowt 11'i h th hi to 0 f ibr or r-

c ="' nnd th r o. ndoth li 1 ctur d cri d 

t t of t or c d of c lood ot li 

c lls r thic d co tion co n 

occurr r.co in t ro 

tion of t o e 11 0 l h 

L" Cll r I in 18 1, 

dist·. ct t t 0 

d lo .. fr he linin of blood SS 1 . r r s d 

that t rs of t.he testicl of ith li c r ct r d re nm:: 

seldoI:l have the lo." .ul.S ot; ncsis of i hol:. s icu 
. r t rs of o h r t 

• ll ' 
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epithelial origin usu lly develo in his o inion from lym hatic endotheliwn but 

occasionall. from connective tissue . lie stated that "tho origin of 1 h-ondo-

theliomata in the large lymph s aces has been definitel dc~~nstre.~ed to be from 

endothelium; of those developing from the lym h vessels the origin hns not been 

definitely roven to be from endothelium but everything suggests endothelial 

origin" . The term endothelioma characterized the tumor histogenetic 11 and 

angio-sarcoma morpho~ogicnlly . The statement that it is difficult to demonstrate 

that the tumors in blood and lym h vessels are directly of endothelial origin, 

although their structure strongly su 0 ests it is entirely in accord with rr:y 

observation . 
16 17 

Borrmann , in 18 8, and 1.'.ark>1ald in 1899, re!_' )rt cases of e .. dothe-

liomnta of the scrotun e.nd bone . The latter author does not state th_t he as 

able to den:onstrate their origin from endotheliUD e~ce t in that their str ctures 

suggested it . 

From 1900 to 1905 there wns considerable differenc in opinion ns to 

the occurrence of endotheliomo.t and opposition to the gra.,,ting of a definite 
18 

identity to this grou • We.rthin , in 1901, roportcd a cr·se of a tumor of the 

arotid hich consisted of an over rowth of the e1dotheli l ce ls of the 1 h 

s aces, lymph vessels n.nd en illaries . The s.indle s ed cells ere directly 
19 

I traceable to endotheliUD thro oh all their transition stabes 0 olters , in 190 

re~orted the case of a patient with nodules . having an endotheli 1 structure on 
20 

the chest . Goenen , in 1905, described the occ rrence of s· il~r lesions o the 
21 

scalp . C~lmers , in 1902, described a nodule in the .enis with ta.s sis in 

the lymph glands, lungs and ericardium. Histolo ically a roliferation fro t e 
22 

ood endothelial cells lining the cavernous spaces of the ,enis had occurred . , 

in 1905, re orted a case of an endothelial tumor of the testicle with ctast sis 

in the kidney, liver and the lung . He stated that endotheliomas are directly 

related to the s rcomas. 
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23 

Lazarus- Barlow , in 1903, in discussing the stetus of endotheliomat 

holds that the term includes a class of tumors which ontogenetioo.11, belongs to 

the class of sarcoma.ta and yet so f r as l·istologic 1 chnr cter is concerned bear 

a close resemblance to the carcinoma.ta . He states that these tumors are co osed 

of cells having the characteristics of endothelium and that they as result ust 
24 

originate in structures in which these eler.:ents are present . rlurkhardt , in 1 02 

declared that "histogenetically one cannot differentiate sarcoma from endothe-

lioma" • he suggested that the tenn endotl1elioma be dropped as confusing . If a 

tumor morphologically rese~bles an endotheliorna. it should in his o.inion be co.lle 

a sarcoma-endothelioma.. He says further that "tumors of the so.r.e histogencsis 

:i::ay have a different morphology and that the aor hology does ot deterr..ino the 

t· e of the ori inal cell" . Accordin to this writer s·rco ~s re derived from 

t .e various cells hich go to form connective tissue . In the urest v.nd le at 

modified tw e of se.rcoma, the spindle cell t e, there is a defi i te rticipa.tio 

of the endothelium of the lymJ:;h spaces . In such tumors the redo in ting ty e of 

cell and the endothelial cells respond to the s e stimulus but in different 

degree . 
25 

Zeit , in 1908, st ted that those tur.ors hich c nnot fro a .urc 

histogenic and morphologic 1 oint of view be classified as either e itheli 1 or 

conPective tissue tumors, should be called endothelial tumors . H expl ins their 

polyrr~rphous structure on the su osition t t t.e ~csode co e fro hath the 

ectode:n:;i and entoderm. Tw::ors of ~esode 1 ori in then 1 ht a.t t· es have an 

epithelial char~cter by reversion to their double o~b o nl nl~ en, or ain t 

other tin:es t:ight resemble connective tissue grorrths from ~esoder as such. Zeit 

described the clinic1l picture of endothelio s dif cring fro t of either 
26 

carcinoma or s£>rco:r:a. . Laz rus-B rl011 , in 1 G6 and 1 07, '•lso e_ • .:-ressed the 

belief that their su osed phrlogenetic ori in, co bine '1ith the ethod of 

arrangement of norrr~l endot:elium, sho ld led one to e.:ect that e.dotheliomat 
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"<vould show grcf"lt structurc.l V" ri tion ranging betrreen th. t resented by a typical 

spheroidal celled c11rcino:rr.a on the one hand to that of a. t·1 ical scrcor.o. on the 

other . He contended that the gr oup of endothelioma.ta in mun must be enlarged to 

include certain growths of the breast, cervix, etc . , which heretofore have been 

considered as carcinomata . He maintained fUrther that the variations in certain 

growths in the hwnan uterus and certain mouse tumors is eXi licable on the view 

that such growths are endotheliornata . 
27 

Ziegler (1908) believed that we should consider the endothelior.: as a 

special form of sarcoma and that endotheliomato in general often so closely re-

semble sarcor..as that they cwnot be distinguished from them. e remarks that "it 

is by no means determined th t endothelial cells of lymph s}aces and vessels do 
28 

not take :::.rt in the formation of s· rcomatc." · Delafield and Frudden , in l 14, 

state that the stroma. of an endothelioma r. 
29 

beco.e s rco:rnatous . 
30 31 

In l9C8, 19C.9, 1910, Hanse:r::an .inne and Lo1aro described tur..ors o 

endothelial origin occurring in the sl:in. These tun.ors presented r lign nt cha.r-
32 

acteristics and tho histology wts that of endothelioma . oerst , in 1 13, re-

ported_ similar tuners of the pleura, peritoneum, dur nd skin nd designated 

those occurring in the pleura and eritoneun as r-esotheliomat • 

I A gradual ch nge in the trend of o inion and a decline in tl e oppositio 
3 

to the conce t of endothelioma has occurred during the p rt five ·ears . • theny 

I 34 35 36 37 38 
.t<'razor , 

It Kren rernet and ottle reported tur.ors, the structure Schoppler 

of which characterized them as tur.:ors of endothelial ori;in° Car. n features of 

all were the olymor hous celled t e of growth; the whorled arrangc~ent of the 

cells with the fon:iation of elong ted cell strands and n rrow trabeculae; d the 

formation of vacuoles \7hich coalesce to form sinuses and channels which contain 

blood . These authors define endotheliomas as tl.lXlors of mesodo 1 origin, the 

cells of which tend to differentiite into flat e~dothelial cells such as form the 

intima of blood and lymph vessels , and the inner surface of certain c vities or 
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spaces such as the pleura, peritoneum, and the r achnoid and subdural lymph space 

They are chn rtacterized as hemangio-endotheliomat-. if the tumors arise from cells 

lining blood vessels nd lym h- <-_ngio- endotheliomata if from cells lining lymph or 

serous spaces. The tumors are also classified i nto erivascular, endo-va .. cular 

and peri-endovascular tumors depending upon whether the oriein 1 cells a.re in the 

peri thelium, the endothelium or both. 

CLihIC1'L sma y GF REH.RTED CLS~S 

The literature thus reviewed in con~unction dth ~71 series yie cis a 

total of twent;y - seven ca sos of endothelial tumors. 1. summa~r of the clinical 

characteristics of these cases is given in the following tables . 
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SEX n c IDBrCE 

Males---------------20 cases ---------------73 lus er cent. 
Females------------- 5 cases ---------------20 lus er cent . 
Sex not given------- 2 cases --------------- 7 plus rer cent. 

AGE I CIDEIWE 

1- 5 .:ee rs---------- 1 case --------------- 3. 7 per cent. 
5- 20 years---------- 0 cases ---------------

20-30 years---------- 3 cases ---------------11. lus er cent. 
30- 4C yea.rs---------- 5 c ses ---------------1£. ,. lus er cent . 
4C- 5C years----------11 cases ---------------.;,(,. lus per cer.t . 
50-60 years---------- 4 cases ---------------14. lus er cent. 

IDCATiuN OF IHITIAL LESI K 

Lo7er e.xtrernities-------------6 cases--------22 plus er cent. 
U per extremities-------------4 cascs--------14 .. lus er cent . 
Skin ( location not iven)---- 4 cascs--------14 lus er cent. 
Thorax (pleura)---------------3 c ses--------11 lus per cent . 
Chest-------------------------1 c e -------- 3 . 7 per cent 
Hea.d--------------------------J -------- 3. 7 er cent . 
Bone--------------------------1 case -------- 3 .7 per cent . 
LachryD".al glo.nd---------------1 case -------- cent . 3.7 per 
Th roid-----------------------1 c ~e -------- cent • • 7 per 
~enis----------------- ------- 1 case -------- cent. 3 . 7 er 
Testicle----------------------1 case-------- ce.t • 3 . 7 1er 
Scrotun-----------------------1 case -------- cent . 3 . 7 er 



AVERAGE DURATION UF LESION 

0- 1 year ---------1 case ---------- 3. 7 
1- 2 years---------4 cases----------14 . 
3- 4 years---------1 co.se --- - ------ ~ . 7 
4- 5 year s--- ------4 cases----------14 . 
5- 6 years---------2 cases------- --- 7. 
6- 7 years---------1 c se ---------- 3 . 7 
7- 8 years---------3 cases----------11 . 
8- 10 year s---- -----2 c ses---------- 7. 

10- 13 years--- ------2 cases----- - ---- - 7. 
13- 14 years---------1 case ---------- 3. 7 
15 years--- - -----1 case ---------- 3. 7 

OCCURRENCE OF METASTASIS . 

per c nt . 
plus 1er cent . 
per cent . 
plus per cent . 
plus per cent . 
per cent . 
plus per cent . 
plus per cent . 
plus per cent . 
per cent. 
per cent . 

- 18-

Metastases occurred in ti1enty- four or 89 lus per cent of the cases . 

HIS 'IORY GF -.!1 .SSOGIATED TP..r.ul '- 0' Th"B ORI.tr I .:.L SITL 01'' TE.r; TUJ'OR. 

A positive risto:rr of traurr.a. \"Tas re cr ted ir.. thirteen or 48 per cent of 

the cases . The clinical course in genera.I in the reported c ses is as in rr:y o n, 

thvt of a tumor of slovr growth, develo ing t the site of e. fon:.er tr wr.a . The 

lesions in gener al do not produce rretasta.sis until late when the tumor h s re che 

considera~le size . The turrors in all re .orted cases exhibit IW.rl:ed endonc · to 

bleed . L sil::ilar tendency w s very evident in~ series of ca.ses . The late 

metastasis is in marked contrast to thnt of carcino:r:a . The r sults of e rl • ex-

cision rri th thorough ren:oval are good and the outlook for cure a~ parentl:· is 1uch 

better than in either carc "norra or sarco~ . 

Various o.c-inions re offered in the literature as to the etiolo~· of 

endothelial tumors . trazor ex rcssed the belief thnt they are con enita.l in ori-

gin, supposedl y developing from 11 rests 11 in the early fonr.ation of the vasc\la.r 

S ' stcm. Thi s question , ho~evcr , is still s unsettled as in the case of tle eti-

ology of other :maligna.nt tumors . The development of the t' ors takes 1 ce b -

endothelio.l cell prol iferation with the fo r l:la.tion of embryonic blood vessels . 

Further deve lopment l!:B.~' vary in different tumors • 'they n:n' undergo arrest; again 

while retair>ing its c illary cho.racteristics the tunor rNay grow by infiltration 

4-21 SM 
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into and betvreen the surrounding tissues; it r.w: change frorr. ca ill r.J to a 

cavernous structure; nnd it may becorr~ corpact nnd solid . In the last mention d 

type the endothelial cells form :masses nnd whorls wi tho t c pill IJ forr.tl.tion . 

This ty1,e probably is the :malignant endothelial tUI:.Or ·rhich gives rise to metas­

tasis . 

Kettle has shown by cutting entire nodules in serial section t at there 

is no physiologic connection between the blood s aces of the t or and the vessel 

of the host . SF.all ca.pill ries of the stroma rupture as result of infil r tion 

of their walls by the tumor and hemorrhage occurs into the surrounding tissues 

forrr.ing cisterns as it were from hich oozing into the vacuoles lre dy re red 

in the tu.wart kes Fl ce . There is no true circul tion of the blood ir. tle growt 

As Kettle rer.iarks the condition is com ar~ble to t t s en in the e rl eeks of 

the development of the OVUill where as a result of ru ... turo of the tern 1 c il-

laries, blood is eztra.vas :ted into the cr.orio-dcci u 1 s aces nd so r ches t e 

vacuolated spaces of the tro hosphere . For this re son he rr e is coi:::r.on 

incident in the deveio~ment of these t ors . The blood-cont i ing s ces in he 

n:alignant er.dot eliomat· merely ro reser.t an attc t on the rt of t c t r co 

to perform their nonna.l £unction. Th s aces r 0 ult fro race s 

hich has its counter .. art in the ..... siolo ' of t 

quite uncontrolled in the li t cell. Th d r e of ~ 

liomv.s, as in carcinoma and s rcorr.11., de ends first, not on the 

o , or type of the original cell, but on then ber d bel vior of th 'ndivid• 

cells . The hi her the degree of differenti tion t.e 1 ss th i· nc • h 

richer i cells and the ore independent of int re llul r sub the or 

malignant is the tw;;or . The second f ctor is t e ocation of th lesion. T e 

liter ture be rs out the fact that if the tUirDr is situated inn hi hly v sc l.r 

ree or one rich in l~rm hatics~et st sis occurs r re dil • 

•-ZI IM 
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SUMWi.RY 

1 . Three cases are reported of tur.:ors whose cellultr elerr.ents present 

the histologic characteristics of endothelial cells. 

2 . The clinical course of the lesions in general is that of tumors of 

slow gro\·1th often developing at sites of trauma . ~eto.stases do not ppear until 

late, \Then tLe tumor has reached considerable size. The tumors in all cases ex­

hibit a marked hemorrhagic tendenc~,r · 

3. Clinically the lesions ~ust be differentiated from sy hilis, carci-

noma , sarcoma, sporotricnosis and the infectious granulomas • The herorrha~ic 

character of the tumor, the relatively benign co rse of t e l esion, the long de­

layed meta.stasis , and the good gener 1 condition of the atient are fe tures hie 

should lead one to suspect a malignant endothelial tUJ"".or . Final diai;nos is, how­

ever, is ractically im ossible without histop thologic study . 

4 . Because of the vari bility in rr go ent of the endot elial cell; 

the ability of the cells to undergo meta 1 sia; the distortion of t e original 

icture by secondary factors such as infection; and the difficult• of tracing the 

tumor cells through their transition stages to re-existing e dotheliurn, tle 

earliest lesions obtainable should be employed in the histo o.tl.ologic study . 

5. The histologic structure of the tun:ors is tl~t of a.~ undifferentiat 

pol:lilorphic-celled t- e of growth presenting a rhorled o.rr nt of the cells 

ith the forrr"8.tion of elongnted strands and narro trabecul e. Thero is definite 

evidence of n ottempt t differenti tion into v sculnr struct re • constant 

feature is t'e occurrence of vacuoles in tho cvto lasn of r ctic lly all ce ls. 

These vacuoles coalesce with the resultant fonw.tion of lar e -aces . The cell 

bordering on these sp ces arrange thenselves in ro s, beco elong ted nd form 

an endothelial lining of the s ace . There is a close ssoci ion of the tun:.or 

with blood vessels. Ca illa.~· and sinus - li ·e che.r..nels nr forn;.ed hich ma. contn 

blood but uhich have no ap a.rent connection with the circulation 0£ t e host. 

(-21 SM 
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6 . According to the interpretetion w ich is placed u on the or holo 

and histogenesis of the endothelial cell , the tumor may be regarded either as a 

structure of mesoblastic or connective tissue origin histogcnetic lly a s rco 

or it FJJ..Y be thought of as a tumor composed of cells resembling o ithelium and 

hence , mor hologically a carcinoltB. • 

7 . The term endothelioma as a ,t lied to my c ses nust st nd essentially 

as a name representing a compromise bet een the histogenetic nd t e ~or holo ic 

views of the classification of tun:ors • 

8 . Treatment consists of radical surgical reroval of the origi.al ro­

cess follo~ed by x- ray or radium applications to the sito of t.o origin 1 lesion 

and all probable areas of metastasis · 

9 . A gradual change in current opinion and a decline in the o position 

to the conception of endothelioma s ty e of neo 1 s has occurred during tle 

ast five years . The three cases hich I have describe hel to subst ntiat tho 

belief that a malignant endotheliomn is o.n ctual p tholo-ic entit • 
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Figure r. Fhotograph of forearm in Case I sho7ing the large ulcer . 

Figure II· Photogr aph of the unders rfnce of the foren in G se I 
she ing no nodules wrich de elo.ed and bro·e do'l7?1 hile 
the ntient as under observation . 
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Figure III· Low power photomicrograph of a s ecirlen fro a neTT 
nodule in Case I showing the two chn.r cteristic structur s 
of the tumor; (a) A solid area in which the calls e ibit 
whorled arr angement ; (b) Area of ore dva.nced differe tia­
tion into vascular structur es (n:agnifioation 50 diaoetcrs) . 

Figure iv• Photomicrograph (n.agnification 160 di eters) of the 
rca of more advonced differentiation in Gase I ill tratin 

the arrangemert of the cells into strands ith the formation 
of trabecule; the occurrence of vac olos in t .e c:·to 1 sn in 
the individual cells; and the coalesce1ce of these cuoles 
witt the resultant fornAtion of large s ces. 

-25-
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Figure v. Fhotomicro rah fro tho d nsor 
~ase I (n:agnific tion 16 dinr.otcrs) s o 
vacuole fon:iation . 

of the 
o r y st 

r in 
s ot 

Figure VI• 
fro:r.: the 
the cell 
plasm of 

(Case I) . rhotoi::icrogr }h di 
denser p rtion showing the v rious s a.es and t p s of 
elenents wit t ne occurr nee of v c oles in t he crto-
racticall~ all cells · 
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Figure VII· Fhotomicrograph (500 diru::e ters) fro t he more 
differentiated portion of the tw:ior in Case I showing the 
t endency of the cells bordering on the spaces to arrange 
themselves in rows, to beco~e elongated, nd to f orm an 
endothelial lining for the space. 

~,igure VIII• 
occurrence 
sinuses or 

Fhotor..icrograph (100 di::u:;eters) showing the 
of red blood cells in some of the newly forn:.ed 
spaces• (Case ) • 

-27 
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Figure IX· Fhotomicrograph t75 diameters) of as ecimen fro 
the tumor on the ankle in Case II exhibiting the ol or hic­
celled, undifferentiated ty ,e of rowth. J.n certain ares t he 
attem t at differentiation into sinuses nd s aces c n bo seen. 

Figure X• PhotoI!'..icro ro.ph ll50 diwr.et~rs) sho in v cuole 
formation in the cytoplasn: of pr ctic lly 11 cells lC se I)• 
The coalescence of these vacuoles with the forr:: tion of l r er 
spaces is also distinguishable • 

-26-
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Figure XI· rhotomicrograph t75 die.meters) sho ing the 
characteristic masses of tumor cells in Case II in close 
association with a surrounding highly vusc lar granulation 
type of tissue . 

Figure XII • Photomicrograph t50 diaPeters) showing the 
cavernous structure characteristic of the tunor in Case III· 

-29-
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Figure XIII· Fhotoffiicrouraph (75 dia.n;e~crs) of a s ecinen 
from the metastatic nodule in Case III showing the sane 
cavernous type of groirth as that in the arent tUI:10r . 
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