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Abstract-In 1969 it was recognised that tumours with light microscopic appearances 
indistinguishable ,from Ewing ‘s sarcoma of bone may arise in extraskeletal sites (extraskeletal 
Ewing J sarcoma). Here, we review the available literature and report jîve neLy, cases. Al1 ,jïve 
rereived combined moda& therapy with combination chemotherapy and radiotherapy to the primary 
site followed by surgical excision in two. Al1 attained complete remission; after a median fellow-up 

of 26 months, three remain disease-free but two have relapsed and died. Our experience, in accord 
with previous series, suggests that extraskeletal Ewings sarcoma compared with its bony 
counterpart tends to occur in older subjects, has a similar incidence in males and females, usually 
presents with a painless mass and readib responds to combined modality therapy. CV’e detected no 
light or electron microscopic features to denote a histogenetic origin. However. a.‘e suspect 
extraskeletal Eroin,g ‘s sarcoma may occur more frequently than preuiou+ supposed. 

INTRODUCTION 
EWING'S sarcoma of bonc, fitst dcscribed in 1921 

[ll, accounts for about 30% of al1 pacdiatric 
primary malignant bonc tumours [2] and is sccond 
only to ostcosarcoma in incidcnce. Thc pcak inci- 
drncc occurs in subjccts younger than 20 yr [3, 41, 
but falls rapidly to a vcry low leve1 aftcr thc agc of 
25 [5]. Ewing’s sarcoma occurs rather morc frc- 
qucntly in malcs than fcmalcs [4-61, but there arc 
more distinct racial and gcographic variations: it is 
a discasc of Caucasians, bcing rare in Ncgroes [2, 
7, 81 and Chincsc [9]. The most common prcscnta- 
tion is a painful bony swelling, and the most 
frcqucnt primary sitcs arc the fcmur, pelvis, 
humcrus, fibula, rib and scapula [ 10, 111. 

Histologically, Ewing’s sarcoma of bonc is a 
highly ccllular tumour, traverscd by fibrous tissue 
scpta. Thc cclls arc smal1 and fairly uniform with 
sparsc cytoplasm and indistinct cytoplasmic bor- 
dors. In ccllular areas, rcticulin is scant and arcas 
of haemorrhagc and nccrosis arc common. Gly- 
cogcn is frcqucntly, but not always, idcntificd by 
special stains. Thc nuclcar chromatin pattern is 
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finely granular with inconspicuous nuclcoli. 
Mitoses, howcver, are rarcly frequent. A large cc11 
variant of Ewing’s sarcoma has been dcscribed in 
which thc nuclei are larger and less regular than 
those secn in thc typical examplc [ 121. 

By clcctron microscopy, thc principal cc11 of 
Ewing’s sarcoma of bom is generally round or 
polygonal [ 13-161 and may bc conncctcd to its 
neighbours by occasional junctions of rudimcntary 
appearancc. Thc nucleus is round or ovoid, but 
may be indented and chromatin is finely dispersed. 
The sparsc cytoplasm contains fcw organelles, 
which show no specialised features. Charactcristi- 
cally, glycogcn forms large focal deposits, variablc 
in amount and distribution. “Secondary cells” 
probably reprcsent degcncratc forms [ 14, 151 and 
are smaller and lcss regular in shapc than principal 
cclls and show condensation of thcir nuclcar and 
cytoplasmic componcnts. An atypical variant has 
coarscr nuclear chromatin and a grcatcr numbcr of 
cytoplasmic organelles including intermcdiatc fila- 
ments [ 14, 161. Wcll developed desmosomcs may 
also bc apparent in atypical tumours [ 141. 

Tumours to bc considered in the diffcrcntial 
diagnosis of Ewing’s sarcoma arc lymphoma, acute 
lcukaemia, neuroblastoma, alvcolar rhabdomy- 
osarcoma, hacmangiopericytoma and othcr soft 
tissue sarcomas, smal1 cc11 carcinoma and “malig- 
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nant smal1 cc11 tumours of thc thoracopulmonary 
rcgion in childhood” [ 171. Diffcrcntiation from 
other smal1 round cel1 tumours on light microsco- 
pic cxamination may bc difficult or cvcn impossi- 
blc, but dcfinitivc tumour typing may be achicvcd 
by ultrastructural cxamination [13, 16, 181. 

Tumours rcportcd in cxtraskelctal sitcs with 
large microscopic appearanccs indistinguishablc 
from thosc of Ewing’s sarcoma of bonc were first 
dcscribed in 1969 [ 191 and arc subsumcd undcr thc 
term “extraskcletal Ewing’s sarcoma”. NO histolo- 
gical charactcristics have been described that allow 
differcntiation of cxtraskelctal from skclctal Ew- 
ing’s sarcoma [20]. Although Wigger et al. [21] 
rcgarded the paucity of glycogen, “immaturity of 
tumour cclls” and absente of sccondary cclls as 
important points of distinction in thcir single case, 
most authors [16, 18, 22-251 have considercd 
extraskcletal Ewing’s sarcomas to be indistinguish- 
able ultrastructurally from their more common 
bony counterparts. The precise incidence of extras- 
keletal Ewing’s sarcoma is unknown, although one 
series noted 11 such tumours compared with 75 
primary Ewing’s sarcoma of bone seen during a 
5-yr pcriod [26]. 

Comparing cxtraskeletal Ewing’s sarcoma with 
Ewing’s sarcoma of bom, few clinical differences, 
apart from the primary site, have been noted. 
Howevcr, extraskeletal Ewing’s sarcoma tends to 
occur in older patients, has a similar incidence in 
females and males, and presents with pain less 
frequently than Ewing’s sarcoma of bone [20]. As 
for Ewing’s sarcoma of bom, extraskeletal Ewing’s 
sarcoma metastasises most frequently to lung and 
bonc [20, 26, 271. The prognosis for extraskeletal 
Ewing’s sarcoma is poor: the largest series [20] 
reported tumour related deaths in 22 of 35 patients, 
(12 within 1 yr of diagnosis) despite surgery. 
However, with combined modality therapy 50% of 
patients or more may be long term disease-free 
survivors [26, 281. 

The largest series of extraskeletal Ewing’s sarco- 
ma describcd 39 patients [20], but other smaller 
series exist [ 16, 18, 19,21-351. Combining the data 
from these reports provides information on a total 
of 149 patients: sex was recorded in 122 cases [ 16, 
18-27, 29-351; 67 (55%) were male and 55 (45%) 
female; age was stated in 101 patients [16, 18-27, 
29-351 and the median age at presentation was 20 
ycars (range newborn-83 yr). Mean agcs at prc- 
sentation were similar for males (25 yr) and 
females (26 yr). Race was rcportcd in only 30 
patients and al1 were Caucasian [18, 20, 22, 231. 
The sitc of thc primary tumour was dcscribcd in 
136 patients (Tablc 1); thc most frequent sitcs 
were: an extremity (44 patients, 32%), paravcrteb- 
ral or epidural (21 patients, 15%), head and ncck 
(15 patients, 11%) or chcst wal1 (15 patients, 
11%). 

Table 1. The pnmary site af extraskeletal Ewing’s sarcoma in 
136 patients 

Site No. oc 
patients 

Reference 

Extremity 
Paravertebral/Epidural 
Head and neck 
Chest Wal1 
Pelvis 
Retroperitoneum 
Buttock 
Axilla 
Shoulder 
Mediastinum 
ScrotumiPerineum 
Inguinal 
Hip 
Long 
Abdominal Wal1 

44 (32%) 18,20,24,26,27,28,30 
21 (15%) 19,20,22,26,27,31,33 
15 (11%) 20,23,26,28,30 
15 (11%) 20,24,26,27,30,35 
9 (7%) 20,21,27,28,31 
8 (6%) 16,20,26 
6 (4%) 16,20,29,30 
6 (4%) 18,20,26,27,30 
3 (2%) 27,29 
3 (2%) 16 
2 (1%) 27,34 
1 (1%) 18 
1 (1%) 20 
1 (1%) 25 
1 (1%) 27 

136 

MATERIALS AND METHODS 
Patients 

Between October 1979 and January 1984, five 
patients subsequently diagnosed as having extras- 
keletal Ewing’s sarcoma were referred to our adult 
oncology units for furthcr management (Table 2). 
Three were male and two fcmale. Mean agc at 
presentation was 33 yr (range 26-38). Three pa- 
tients presented with painless masses but two with 
leg pain. The sites of the primary lesion were: an 
extremity (two patients), the pelvis (one patient), 
the axilla (one patient) or the retroperitoncum. At 
presentation, two patients had disease restricted to 
the primary site but two patients had tumours 
locally invading bom. The remaining patient had 
an abnormal radioisotopic bone scan suggestive of 
bony metastases. However, in these three patients 
with tumours invading bone or abnormal bonc 
stans, none exhibited radiological features sugges- 
tive of a primary bone tumour, and each was 
classified as having a Ewing’s sarcoma of extras- 
kelctal origin. 

Morphological review 
Histopathological matcrial from each case was 

reviewed. Paraffin blocks were available from cach 
paticnt, but from patient 3 (Table 2) thc only 
material available prior to chemotherapy was de- 
rivcd from a finc necdle aspiratc. Sections were 
stained with: haematoxylin and eosin, silver stain, 
periodic acid Schiff and pcriodic acid Schiff with 
diastase. The fine nccdle aspiratc was staincd using 
a modified Papanicolou method. 

Four tumours had been examincd by clcctron 
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Table 2. Clinical features of,/ïve patients with extraskeletal Ewing S sarcoma 

Patienr 5, L <.x 4v Primary sitr Prrscnting 5lrtastasrs 
No. symptom 

I .Ilalc 37 (1,) ‘l‘hi,qh Painlrsï Swilling Bonc 
2 Femak 26 (R) Axilla Painkss Suilling Lorally invading bon< 
3 Malc 32 (R) ‘l‘high Painlcsï Swrlling Ahsrnt 
1 Fcmalc 31 Rrtroprritoncum Iq Pain ,4hscnr 
5 Slak 38 (1.) Pelvis Iq Pain Locally invadiq bonr 

microscopy (patirnts 1, 3, 4, 5, Tablc 2) and thc 
records of these examinations were rcvicwed. In 

three cases glutaraldehyde fixed biopsy samples 
were postosmicatcd, trcatcd en bloc with uranyl 

acetate, dchydrated and embcddcd in Spurr’s rc- 
sin. Ultrathin sections were contrast stained with 

uranyl acetatc followcd by lead citratc. Thc fine 
needlc aspiratc from paticnt 3 was processcd as 
describcd by Lazzaro 1361; the open biopsy follow- 
ing chemothcrapy was also prcpared for electron 
microscopy after fixation in phosphatc buffcrcd 
formalin. 

Treatment 
Details of trcatmcnt are summarised in Tablc 3. 

Al1 patients reccived combined modality treatment 
with systcmic chcmotherapy and radiotherapy to 
thc primary tumour. In threc patients (paticnts 1, 

2, 3) the chemothcrapy precceded the radiother- 
apy, but one (paticnt 4) rcccivcd radiotherapy 
prior to chemotherapy, whilc thc remaining patient 
recrived radiothcrapy and chemothcrapy concur- 
rcntly. Thc primary tumour was excised from two 
patients, prior to chcmotherapy in patient 2 but 
following chemothcrapy in patient 3. 

In thrcc patients, chemotherapy was adminis- 
tcrcd according to a protocol for Ewing’s sarcoma 
of bonc, dcveloped by the St. Judc Children’s 

Research Hospital, Tcnncssec. This protocol is 
described fully clsewhcrc [37], but bricfly, therapy 
consists of an induction phase comprising altcrnat- 
ing courses of cyclophosphamidc (orally, days 1-8) 
and doxorubicin (i.v. day 8). :\t weck 14, 
radiothcrapy is given to thc primary lesion and 
maintenance chemotherapy givcn with wcckly vin- 
cristinc and fortnightly actinomycin-D. Aftcr weck 
27, thc induction regimen of chcmothcrapy is 
reintroduced and continucd until week 43. Paticnts 
with localised diseasc ceasc thcrapy at this datc, 
while those with metastatic discasc continuc chc- 
mothcrapy with the maintenancc regimrn botwccn 
weeks 47 and 37. 

Two of the threc paticnts cntcrcd onto this 
protocol completed treatment but onc (paticnt 3) 
was withdrawn after completion of induction bc- 
causa only minor tumour rcgrrssion had been 
obtaincd. This latter paticnt subscqucntly rcceived 
intra-arterial cis-platinum and doxorubicin givcn 
o\.er 34 weeks, prior to radiothcrapy and surgical 
excision of the primary. 

The remaining two paticnts (paticnts 4 and 5) 
were trcated beforc the St. Jude protocol was 
adopted. Onc reccived vincristinr, doxorubicin, 
cyclophosphamidc and actinomycin-D givcn at 
3-wcekly intervals for 6 months, and thc othcr 
vincristinc, bleomycin and actinomycin-D at 

monthl>, interxrals for 6 months. 

Table 3. Treatnent and response in jve patients with extraskeletal Ezuing j_ jarcoma 

Patient Primary RT fO 
No. exciwd primary 

site 

Chemothcrap) Overall Relapsr Alivc Iiollow- 
Kr- “p 

sponsc (mcmths; 

I xo YeS St. .Judr Regiment CR NO Ycs 26 
2 Yes Yes St. Jude Regimen (:R No Yi, 18 
3 Yrs Yes Induction-St. ,Jude Regim- (:R NO NU I i 

en; Intra-arterial CI>I)P 
and DOX 

4 NO Yes VCR, DOX, CTX. AC’I‘-11 CR NO YfTb -I5 
5 -lo Yes VCR, BLEO, ACT-D CR YCS NO 86 

*Sec text; R’T = Radiotherapy; CDDP = cis-platinum; DOX = doxoruhicin: \‘CR = vincristinr: C’I‘X 
= cyclophosphamide; ACT-D = actinomycin-11; BLEO = hlcomycin: CR = cumplctc rcmission. 
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RESULTS 

Morphological review 
In thc four patients for whom paraffin hlocks 

prior to therapy wcrc availablc, thc histological 
appcaranccs wcrc consistent with thosc dcscribcd 
for Ewing’s sarcoma of bonc. Each spccimcn cxhi- 
bitcd a positivc rcaction for thc prcscncc of gly- 
cogcn, although thc number of positivc cclls varicd 
bctwccn thc diffcrcnt cases. Rcticulin was scant 
and tcndcd to surround aggrcgatcs of cclls rathcr 
than individual cclls, in a pattcrn similar to Ew- 
ing’s sarcoma of bonc. 

Definitivc tumour typing was not possiblc from 
the fine ncedlc aspiratc from patient 3. Howcvcr, 
review revcalcd a round cc11 malignant tumour, 
suggcstivc of a soft-tissue sarcoma and thc diagno- 
sis of Ewing’s sarcoma was favourcd. Examination 
of thc post chcmothcrapy paraffin blocks indicatcd 
considerablc necrosis and dcgcncration but rc- 
sidual viable tumour cclls similar to thosc from thc 
fine nccdle aspiratc were also sccn. 

Electron microscopy of the four tumours studicd 
rcvcaled a compact pattern of polygonal or round- 
cd smooth surfaced cclls in close apposition with 
thcir ncighbours (Fig. 1). Occasional short proccs- 
scs wcrc present. In two specimens rudimcntary 
intcrccllular junctions were sccn, appcaring as 
symmctrical focal thickenings of thr two plasma 
membrancs scparatcd by a uniform narrow gap 
(Fig. 2); these were “desmosome likc”, in that 
converging filaments and an intermediate lint were 
lacking. NO basal lamina was visiblc and thc sparsc 
cxtraccllular stroma consistcd of amorphous matc- 
rial of low electron opacity with a fcw collagen 
fibrils or glycogen particles. Thc cc11 nucleus was 
mostly ovoid and fairly smooth in contour (Fig. l), 
but in areas of onc spccimcn was much morc 
convoluted (Fig. 3). Nuclear chromatin was fine 
and dispcrscd, apart from a tcndency to margina- 
tion at thc nuclear membranc. Thcrc were onc or 
morc nuclcoli that, although small, appcarcd 
prominent becausc of thcir dcnsity or skcin-likc 
structure (Fig. 1). Occasional sphcrical fibrillary 
nuclear bodics were also sccn. 

Thc cytoplasm of most cclls containcd glycogcn 
(Figs. 1, 3, 4), variablc in amount and distribution, 
but in each specimen large glycogcn aggrcgatcs 
could bc found, oftcn with thc pcculiar “holc” 
notcd by Ghadially [ 131 (Fig. 4). Othcr cytoplas- 
mic organcllcs were sparsc (Figs. 1, 3), consisting 
mainly of frcc ribosomcs and polyribosomcs, 
togethcr with a fcw mitochrondria, occasional cis- 
tcrnac of rough and smooth surfaccd cndoplasmic 
reticulum, an inconspicuous Golgi zone and rare 
lipid droplets. A fcw cclls containcd lysosomcs. In 
one tumour intcrmediatc filaments wcrc arrangcd 
in short parallel bundlcs; this specimen was also 

distinguishcd by thc prcscncc of parallel microtu- 
bulcs or a fcw dcnsc corc ncurosccrctory-typc 
granulcs of 80-100 nm diamctcr (Fig. 5). Smaller, 
irrcgular, stcllatc cclls with thc nuclcar and cyto- 
plasmic dcnsity charactcristic of sccondary cel1 
wcrc present in two spccimcns. 

Much of thc biopsy spccimcn obtaincd from 
paticnt 3 following chcmothcrapy was dcgcncratc, 
but apparently viablc clcmcnts showcd much more 

irregularity of nuclcar contour than in thc previous 
sample, togcthcr with thc loss of glycogcn. Sccon- 
dary cells were also morc numcrous. 

Treatment 
Details of trcatment and overall rcsponsc to 

combincd modality thcrapy arc summariscd in 
Table 3. Of the two patients complcting thc St. 
Jude regimen, both achicvcd complctc rcmission 
and rcmain fret of discasc 18 and 26 months 
rcspcctivcly aftcr the start of thcrapy. Although thc 
third paticnt rccciving this rcgimcn achicvcd minor 
tumour regression (< 50%) with thc induction 
phasc, treatmcnt was changcd to intra-artcrial 
cis-platinum and doxorubicin which rcsulted in 
partial tumour regrcssion (> 50%). Following 
radiotherapy, thc primary tumour was cxciscd 
complctely. Howcvcr, shortly aftcr surgcry widc- 
spread mctastascs to lung and abdominal lymph 
nodes wcrc dctcctcd. Thc discasc failcd to rcspond 
to furthcr chemothcrapy with single agent VP16 
and the paticnt dicd 15 months aftcr thc start of 
trcatmcnt. 

Thc fourth paticnt achicved a complctc response 
to radiothcrapy to thc primary lesion followed by 
vincristinc, doxorubicin, cyclophosphamidc and 
actinomycin-D for 6 months and rcmains disease 
fret 45 months aftcr thc start of thcrapy. Thc 
remaining paticnt (paticnt 5) achicvcd a comp& 
response to combincd thcrapy with vincristinc, 
actinomycin-D, blcomycin and radiothcrapy, but 
relapsed at thc primary sitc 54 months later. 
Furthcr chemothcrapy with vincristinc and 
blcomycin and later, vincristinc, doxorubicin, acti- 
nomycin-D and cyclophosphamidc failcd to inducc 
response and dcath occurrcd 32 months aftcr rc- 
currencc. Thus, overall, al1 fivc paticnts achicvcd 
complctc remission with combincd modality thcr- 

. 
apy; threc rcmam discasc-frcc but two have re- 
lapscd and dicd dcspitc further chcmothcrapy. Thc 
mcdian duration of follow-up for thc group was 26 
months. 

DISCUSSION 
Thc information in thc litcraturc conccrning cx- 
traskcletal Ewing’s sarcoma comes largcly from 
smal1 scrics, rcflccting thc rarity of this tumour. 
Howevcr, extraskclctal Ewing’s sarcoma is a dis- 
tinct clinico-pathological cntity and thc diagnosis 
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Fig. 1. Survey electron micrograph of extraskeletal Ewing’s sarcoma. Tumour cells in close apposition and contain rounded or ovoid nuclei with smal1 nucleoli. 
Gbcogen is present in large aggregates in some cells but other cytoplasmic organelles are sparse. (Electron micrograph x 8000). 
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Fig. 2. Rudimentq intercellular junction between two tumour cells. (Electron micrograph X 70,000). 
Fig. 3. Tumour cells vary in size and several show marked irregularip of their nuclear contour. (Electron micrograph X 8000). 

Fig. 4. Detail showing &cogen with a “hole” in the tumour cel1 to the left. (Electron micrograph X 23,000): 
Fig. 5. Tumour cel1 process containing 80-100 nm dense core granules. (Electron micrograph X 38,000). 
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should bc considcrcd in two situations: fìrstlv. in 

thc diffcrcntial diagnosis of any soft tissuc round 

cc11 tumour and sccondly whcn Ewing’s sarcoma of 
bonc prcscnts with an cxtcnsi\.c soft tissue compo- 
nent. Clinical fcaturcs such as thc tcndcnc). of thc 
tumour to prcscnt with a painlcss mass (rrflccting 
its soft tissue origin), thc oldcr age of sub.jccts and 
thc similar incidcncc in malcs and fcmalrs arr 
usrful points of diff‘crcncc bctwccn skclrtal and 
extraskclctal Ewing’s sarcoma 1201 and thc fca- 
turcs of thc paticnts in our smal1 scrics rcinforcc 
thcsc diffìcrcnccs. 

Our morphological obscrvations confirm that 
cxtraskrlctal Ewing‘s sarcoma shows csscntiall) 
th(x samr appcarancc by light and clcctron micros- 
cop); as Ewing’s sarcoma arising in bonc. \Vc could 
not comc to any conclusions with rcgard to his- 

togcnesis and, likc othcrs faveur an undiffrrenti- 
atcd mrscnchymal cc11 as thc cc11 of origin. HOWC‘V- 
cr, a f?w ultrastructural findings arc worthy 01‘ 

commcnt. Thc microtuhulcs and dcnsc cor? gra- 
nulcs notcd in rare cc11 proccsscs in onc of our cases 
ha\,c also heen rcportcd in Ewing’s sarcoma of’ 
bonc [38] and wcrc rcgardcd as cvidcncc of. a 
broadcr ultrastructural morphology of such 
tumours than has been supposcd, rathcr than 
bcing uniquc to ncuroblastomas. Thc disappcar- 
ancc of glycogcn following thcrapy has als« been 
noted by othrrs 1391 and thc prcscncc of conspi- 
cuous srcondary ~11s against a background of 
tumour nccrosis in this spccimcn rcinforccs prior 
suggcstions that such ~11s arc dcgcryatc [ 14. la]. 

prcscnting with apparcntly localiscd discasc usual- 

ly devclop metastascs [40]. Howc\-cr, combincd 

modality thrrapy with combination chcmothcrapy 
and surgcry or radiotherapy appcars to have im- 
provcd disrasc-frcc sur\G,al [ 41 1. Thc largcst rc- 
portcd scrics of cxtraskclctal Ewing‘s sarcoma 
notcd that thc prognosis was poor also. as 22 of35 
paticnts dicd from thc discasc: al1 but onc of’ thc 
surviving paticnts wcrc trcatcd b) radiral surgcr!. 
[ 201. A morc rrccnt report, with a smaller numbcr 
of patiçnts notcd that combincd modalit!. trrat- 
ment may inducc lomg-term disrasc-fi-cc rcmissions 
and suggcstrd that with such trcatmcnt thc prox- 
nosis fi)r cxtraskclctal Ewing’s sarcoma appcarcd 
similar to that for skclctal Ewing’s tumours [Util. 
Our cxpcricncc, albeit with an (‘\.cn small(~r num- 
brr of patirnts, supports this \icw. althou~h thc 
mcdian duration of follo\v-up for our qroup is 

rclativcly short. 
Sincc 1977. 18 patients with Ewing’s sar- 

coma of‘ bonc and 5 with cxtraskïlctal Ewing’s 
sarcoma have brcn rcfcrrcd to our units. Our 
cxp~rirncc and that of othcrs [26] suggcst that 
cxtraskclctal Ewing’s sarcoma may occur morc 
frcqucntll. than prcviously assumcd. f1’c suggc~t, 

thcrcforta, that thc possibility of an cstraskclctal 
origin of Ewing’s sarcoma should br c~ntcrtaincd 

morc frcqucntl). 

Ewing’s sarcoma of bonc has been associatcd 
with a poor prognosis whcn trcatrd with cithcr 
local radiothcrapy or surgcry. sincc c~cn paticnts 
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