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Abstract Desmoplastic small round cell tumoUiutroduction
(DSRCT) is an extremely aggressive neoplasm belong-

ing to the family of “small round blue cell t“mours”Originally described by Gerald and Rosai in 1989 [9],

which includes primitive neuroectodermal tumo : th A : ;
L _ esmoplastic small cell tumour with divergent differenti-
(PNET), Wilms’ tumour and Ewing's sarcoma. DSRCliqn is an extremely aggressive neoplasm belonging to

is considered to be a neoplasm derived from a primitiyg, family of “small round blue cell tumours” [10, 18

cell. It is immunohistochemically reactive with epithezz, 23]. The tumour affects primarily children and young
lial, neuronal and mesenchymal cell markers, demofy,is presents with widespread intra-abdominal and
strating divergent differentiation along three cell line§gyic involvement. and has a male-to-female ratio of

Originally thought to arise from serosal surfaces, the &1 although most patients are found to have relatively
mour has recently been reported in the central nervgéjg.za

oo : e tumour masses and extensive serosal seeding on
system and ovary. The tumour in this case is a neoplagghrotomy, no consistent association with a particular
that meets the histological, immunohistochemical, cytog,

: S oL a-abdominal organ has been documented.
logical and cytogenetic criteria of DSRCT; it is not asso- Desmoplastic small round cell tumour (DSRCT) has

ciated with serosal membranes, and it has supraclavigdan described in the pleural cavity [2, 24], the tunica
lar and axillary lymph node deposits and multiple pulginalis testis [25] and, most recently, in the central

) a
monary and brain metastases. Tumour cells from ‘?‘r@?vous system [34]. This case report describes a meta-

case show cytogenetic similarities with Ewing’s sarcondgygic neoplasm of unknown origin that fulfils the mor-

and PNET. Electron microscopic findings suggest simjpqogical, molecular and immunohistochemical criteria
larities between DSRCT and Wilms’ tumour. Clonin rDSgRC1".

and sequencing of PCR products showed in-frame fusion
of EWS exon 7 to WT1 exon 8.

) Case report
Key words Desmoplastic round cell tumour -
DSRCT - EWS - WT1 - Cil'a In a 34-year old man, left supraclavicular lymphadenopathy was
found during a routine physical examination. Further questioning
revealed that the adenopathy had been present and enlarging slow-
ly for approximately 1 year and that it was occasionally painful. A

A. Backer - S.L. Mount[(])! - M.A. Zarka - C.E. Trask nonproductive cough and occasional night sweats had also been
E.F. Allen - D.L. Weaver present for approximately 1 year. The patient denied weight loss,
Departments of Pathology, fever, nausea, vomiting or bone pain. Physical examination re-
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identified. The abdomen, retroperitoneum and pelvis showed no
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1 Department of Pathology, axillary mass. Tissue from the biopsy specimen was submitted for
University of Vermont, Burlington, VT 05405, USA light microscopic, ultrastructural, and cytogenetic examination and

Tel.: (+1) 802 656-2210, Fax: (+1) 802 656-3:09 also for molecular analysis. After the diagnosis of DSRCT was es-
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tablished two cycles of ciemotheapy (cyclophosphamidedaxo- domen evealed ecurent pulmonay nodules consistent wither
rubicin and vincistine) were administeed Repea CT scan of the cumrent disease
chest, &#domen and pelvis demoratzd a paial responsewith
deceased tumour nodule siand no @dence of futher metastas
es. A thid ¢ycle of chemotheapy was administexd with dinical
improvement, it the ptéient complained of intenittent frontal
headabes. A head CT scarevealed thee lypodense lesions in
the bain, which were consistent with metastasis, amdligtion to Aspirate smeas were ethanoliked (95%) or air ded and stained
the bain was administexd A restajing CT of the bain revealed a by the Rpanicolaou or Mg-Grunwald-Giemsa teaniques, e-
pattial responseand the pient subsequentireceved four moe spectvely. A portion of the biopsy tissue ag peseved in 10%
cycles of altenating CAV and ifosfamide/etoposideRestging CT  neutial buffered formalin (mom tempesture for goproximately 6
of chest, &domen and pelvisevealed and almost completese  h, embeded in paaffin, sectioned &6 pm and stained with hae
lution of axillaly and mediastinayimphadenopy and egression matoxylin and eosin.
of the pulmonay nodules to linear opacities consistent with scar Immunohistotiemical eactions \ere perbrmed on an autonta
ring. The paient did well until 6 months leer, when he became ed anaser (ecmae 1000, ¥ntana, Tiscon, Aiz.) accoding to
symptomaic with coughing Reped CT scan of thelest and &= the mamifactuer's speciled pocedue. Hed-activated antign re-
trieval was emplged The pimary antibodies, their sooes and di
lutions ae presented in @le 1. An adlitional potion of the biopsy
__was fxed in half-stength Kanovsky's fixative (2.5% glutealde
| hyde 2.0% paaformaldelyde), postiked in osmium tetixide and
embedled in Spur's resin accating to corentional potocols.
An approximately cnm® portion of tissue vas pocured for ¢yto-
genetic anajsis. This was minced and ¢igted with collagenase dr
1 h. After disggregation, a potion of the sample as washed re-

Materials and methods

Table 1 Antibodies useddr immunohistotiemisty

Antibody Type Source* Dilution Reaction
Cytokeratin (AEL/AE3) M BM 1:150  +
Cytokeratin (CAM 5.2) M BD ned -
Chromaogranin M H 1:5000 -
Vimentin M Dako  1:200  +++
Synatoptysin M S ned +++
Desmin M B 1:40 +++
-‘ HMB45 M E 1:100 -
| HBA-71 (Ewing’s sacoma) M S 1:100 -
k A a BM Boehinger Mannheim, Indiar@olis, Ind, BD Becton
Dickenson, San ake Calif., H Hybritech, Westbook, Me,
Fig. 1 CT scan sheing bilateral intraparendiymal pulmonay Dako Dako, Santa Barbar Calif, S Signet, Malem, Pa.,
tumour nodule: B Biogen&, San Ramon, CalifE Enzo, New York, NY

Fig. 2 Papanicolaou-stained
smear fom FNA of lesion.
Note small stomal fragment
(arrowhead$ and osette br-
maion (arrow)




Fig. 3 A Shaply outlined
nests/tabeculae of smallaund
undifferentided cells sparated |
by myxomaous “desmoplastic”
stroma.B Higher manification §
(%x400) of tumourdemonstat-
ing “small ound Bue cells”
with frequent mitoticifyures
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suspended in cultarmedium and haested The emainder of the
sample vas plaed onto cwer slips and allwed to gow for 1
week. Kayotypes br the diect havest and 1-wek cultues were
obtained

RNA extraction flom frozen tissue reverse-tiansciptase PCR
(RT-PCR), isolgion, doning and sequencing of ami€l pioducts
were perbrmed as desived elsavher [4, 11].

Results

Smeas from the ine-needle aspition shaved a dis
persed loosel cohesie, populdion of epithelioid cells
with round oval nudei with diametes gproximately
1.5-2.0 times the diameter of adr Hood cells, sur
rounded l a scant to modate amount of delide,
wispy cytoplasm. Mag of the cells had a plasmgdoid
appeaance Intact single tumour cells and kamaled
nudei were pesent. he tumour cells oftenofmed
sheets, lustess, loosey cohesie rosettes, and arbes
cent stuctures with small essels (. 2). They had deh
cae, povderlike, evenly distibuted diroméin with oc

casional tiy, inconspicuous urleoli, better apreciaed

on the Rpanicolaou stain slides. Niear moulding and
mitotic figures were present, bit were not pominent ea

tures. The g/toplasm of the cells stained lightegn with
Papanicolaou and light rgy-blue with miciovacuoles
with May-Grunwald-Giemsa. In adition, mary of the

aggregates of tumour cells had a delieamagenta col

oured, reticulaed and cai-like, extracellular méix sur

rounding indvidual tumour cells andlesters of tumour
cells on the MGG-stained regial.

The ecisional biopsy specimen tek fom the left
axilla was composed of arnvoid lymph node measing
4.2 cm in its geaest dimension. fie cut surice was tan
to white, lobulated and mcoid; no aeas of neasis or
calcification were gossy appaent.

The tumour v&s composed of shay outlined nests,
clustess and tabeculae of smallaund to @al cells spa
rated by a myxomaous, desmoplastic stma (Fg. 3A,
B). The cells vere relaively uniform, with scant gto-
plasm and smallyperchromaic nudei with inconspicu
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Fig. 4 Electron photomicograph of tumour cell, sheing a solt
tary intragytoplasmic cilium. x5000:

ous rudeoli. Mitoses vere frequent, with odear gop-
tosis and miarscopic bci of necosis. Occasionalor
settes wre identifed. The desmoplastic sima was
composed of elorajed spindled cells withifroblastic
fedures. lymph node ahitectue was entiely effaced
Table 1 shavs the imnunohistotiemical eaction pofile.
Cytokeratin reactvity was pesent as aotal, peinudear
cytoplasmic dot.

RNA isolated from frozen tumour tissue as anafsed
by RT-PCR fr the pesence of ltimaeic transcipts cor
responding to either EWS-FLI1 or EWS-WTeérge fu
sions. he EWS-WT1 himaeic transcipt was detected
by RT-PCR using gmers for EWS &on 7 and WT1 e
on 10 (kg. 6). Cloning and sequencing of PCRgucts
in this case shwed in-frame fusion of EWS»®n 7 to
WT1 exon 8. No timaeic transcipts coresponding to
the EWS-FLI1 gne fusion wre detected

Discussion

Ultrastucturally, the tumour vas composed of cells
with smooth mdear contous and high ndearto-cyto- Desmoplastic smallound cell tumor (DSRCT) is moa
plasmic etios. The ciromain was &enly dispesed with  well-chamacteized neoplasm with distinet dinical, his
rare, inconspicuous udeoli. The gtoplasm contained tological and imnunohistotiemical fndings [9, 18, 22,
mitochondia of nomal mophology, well-developed 23, 28]. The \ast majoity of cases hea involved the in
Golg appartus and nmepous ibosomes. Desmosomegra-ebdominal peitoneum, although some ising from

and desmosome-kk junctions were present. Seeral
cells contained neasecetoly-like garules. Intemedk

ate flaments vere present andomy distibuted in the

cytoplasm. An intacytoplasmic cilium vas identifed in
one of the tumour cells (@ 4).
The direct havest yielded cells with the kgotype

the tunica wginalis [25], the plew [2, 24], the wary [36]
and the cenéd newous system he been eported [34].
This last case is thér$t reported tha does not ase from
a seosal suréce In our casgalthough maltiple intrapa
renchymal pulmonay and bain lesions wre documented
by CT scan, ther was no gidence of pleual involve-

47,XY,+8,-10, t(11;14)(g24;921),t(17;22)(p12;q12),+206nent; nor vas thee evzident disease in the pemeum of
(Fig. 5). Cells cultued for 1 week yielded cells with athe pelvis. Tie axillay tissue gcision shaved tumour e
nomal male kayotype 46,XY. placing ymph node with a im of residual ymph node



Fig. 5 G-banded kafotype

from a diect havest, :
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Fig. 6 RT-PCR analsis of tumour RM for EWS-WT1 dimelic

transcipts. The panelis a photgraph of the ethidium twmide-
stained garose @l on which products of the PCR &re electo-

phoresed The siz of DNA fragments in the méer ladler ae

shown to theleft of the panel.Lane 1negative contol (no adied
RNA), lane 2RNA from the pesent case as temdalanes 3 4

RNA from two different cases of desmoplastic smallind cell tu

mor as templg. The 270-bp fagment is the xpected sie of the
RT-PCR poduct coresponding to the most commgntietected
EWS-WTL1 dimeric RNA transcipt
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tissue Although a nalticentic origin of the tumour is
possilbe, because of nitiple lymph node iwolvement
and lung and lain lesions in a digtution sugestive of
metastidc spread we felt tha the neoplasm wuld be
best tassifed as of unknan piimary origin.

Cytologically, like other small gund bue cell tu
mours, the pesent caseevealed small tumour cells with
scant to modete eccenic cytoplasm and wndei with
delicae chromain patems and occasional inconspicu
ous rudei. Other caseeports have desdbed gtological
feaures sub as ound to @al hyperchromaic nudei [2],
occasional pgminent mdeoli and iregular and wariable
nucdear contous [2], feadures not pesent in this case
Loose psette-lile and arbascent wascular suctures
had not hitheo been desdred g/tologically in a tumour
of this kind In adlition, although “intecellular amor
phous megerial” has been desitred in DSRCTs [29], the
present case xehibited a pominent eticulaed thead
and cod-like extracellular mé#ix in the May-Grunwald-
Giemsa-stained nterial. Cytolagical desciptions of this
and pevious cases [2, 29] sggst tha variable nudear
and «tracellular pétems mg be pressed

Immunohistotiemicall, Ewings satoma, PNET
Wilms’ tumour and DSRCT werap, with all expressing
vimentin. Cytoleratin, although uncommon, has been r
ported in a subpoputen of cells in both Ewing saco-
ma [20] and PNET [13, 30]. Co¢pression of vimentin
and gtokeratin in the same tumour cell has been demon
strated most ecenty by immunoelecton micioscopy in
a case ofdrarenal (WIms’ tumor [21]).
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The ultastuctural feaures of desmoplastiound cell
tumout as desébed by Gerald etal. [10], ae not specif
ic. Tumouss with and without eleabn micloscopic &i-
dence of newendocine differentigion (neubsecetoly
grarules) hae been desilyed The finding of cilia in the
curent case is of intest; although wll descibed in
Wilms’ tumour, this ultastuctural feaure has not mvi-
ously been eported in desmoplasticound cell tumous.
The signifcance of solitay cilia in tumour cells is un
clear Eaty investigators poposed thathe istence of
cilia may indicae a eversion to a mog pimitive condi
tion, since cilia a& found moe commory in the ecre-
tory ducts of laver animals and in the biliarepithelial
cells of sgeral nonmammalian estebrates [12, 14, 17].
Other authas have pioposed thiathe stinulation of cen
triolar reproduction without subsequent mitosisyriaad
to production of a cilium [19]. Although solitarcilia
have been dund in neoplasms of rse ofgin [7], it is
intriguing tha cilia have nav been desded in two vari-
ants of smallound Bue cell tumour

The 22912 kwakpoint seen in the katype of this
case is a consisteninéling in seeral small ound Bue
cell tumous. Studies of Ewing’ saoma hae shevn a
characterstic transloc#éion t(11;22)(q24;912) [1, 32, 35].
This same tinslocéion is seen in PNET [31]. Molecular
studies hae shavn this tanslocéion results in the fu
sion of the EWS gne on bromosome 22 with the FLI-1
gene fom 1124 [5]. his same EWSene is parof a
fusion gene in the other éanslocéions tha have been
seen in cases of Ewirgy’'sacoma, sub as t(21;22)
(922;912), vhich produces an EWS-ERGege fusion [3,
32]. Another alteinate, Ewing’s sacoma tansloc#éon is
1(7;22)(p22;q12) [32], Wich fuses EWS to ETV1. Other
tumouss shaving involvement of the 22q12 bakpoint
include etra sleletal nyxoid chondiosacoma, t(9;22)
[33], malignant melanoma of soft paror soft tissue
clear cell satoma, t(12;22) [8], and undérentided sar
coma of inaingy, t(17;22) [15].

In other cases of DSRCT thé@romosome 11 lmak
point has been seem B1pl3, the site of the Ms’ tu-
mour suppessor gne [6, 26]. ie kayotype of this tu
mour did not she the same déred 11 or deved 22 as
seen in pavious cases of DSRCBoth the 11 sromo
somes ppear to hee nomal shot ams and the déred
22 is smaller than it muld be if the 11p13 to 11p tai-
nus was tanslocéed to the 22ql2 bandHowever, a
cryptic translocéion in a case of Ewing’sacoma, with

molecular gidence of the EWS-ERG fusion, has been

reported [16]. It is likely tha several adlitional rear
rangements hee talen place in our cases the loss of a
10 and the tsomies br chromosomes 8 and 20 indiea
changes dtributable to tumour pogression. Tiese ear
rangements hae maskd the gpected t(11;22)(p13;q12)
translocéion previously associted with DSRCT an
event tha may have occured because thehtnaeic
product of this fusion gne in DSRCT has been identi
fied by reverse tansciptase PCR. fie pesence of the
EWS-WT1 dimeiic transcipt is indicdive of a fune
tional EWS-WT1 gne fusion. In this casé has esult

ed from a complg chromosomal tanslocéon which has
not been identiéd by karyotype anajsis [27].

Our report descibes a DSRCT of unkwen origin
with metastases, and ther suppds the indings of T-
son efal. [34] shaving tha DSRCT can ase in anéomi-
cal locdions not assoctad with seosal surfices. Te
feaures of this neoplasm demoratér g/tological, im-
munohistolaical, ultrastuctural, o/togenetic and mole
cular damacterstics similar to those of DSRCTs associ
ated with seosal suréces.
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