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Abstract Uterine sarcomas are approximately 3% of athas can be divided into three groups: leiomyosarcomas,
malignant uterine corpus tumours. Of these, the tumoarslometrial stromal sarcomas (ESSs), and malignant
that originate solely in the stromal elements of the utenixed mesodermal tumours [24]. Approximately 26% of
ine wall are infrequent and have not been well charactall- uterine sarcomas are endometrial stromal sarcomas.
ized cytogenetically. We report two cases of endometridiese tumours are pure homologous sarcomas that can
stromal sarcomas (ESS), one low grade and one higghclassified into two distinct entities based primarily on
grade, diagnosed by conventional histology, immunoayitotic count: low-grade (LG-ESS) and high-grade tu-
tochemistry, electron microscopy and cytogenetics. Monours (HG-ESS) [1]. Histology, immunohistochemistry
phologically clear-cut differential structures were seenatd electron microscopy of these tumours are well docu-
optical, immunohistochemical, and electron microscopicented [1, 3, 7], but reports of cytogenetic findings in
levels, permitting a clear differential diagnosis. The lovendometrial stromal sarcomas are few, only 11 ESSs
grade ESS expressed hormonal receptors and vimertaying been reported (10 LG-ESSs and 1 HG-ESS) [4, 5,
whereas the high-grade ESS showed no hormone re®&pt0, 13-15, 21, 23]. Rearrangements of chromosomes
tors, high Ki-67 activity, and occasional cytokeratin-po$; 7 and 17 are the most consistent features. Transloca-
itive cells. Ultrastructurally, no malignant epithelial diftion between chromosomes 7 and 17 seems to be typical
ferentiation was seen in the tumour cells, but cilia weoé a group of low grade ESSs. We describe the morpho-
found in both cases. Cytogenetic study of the low-graldgical and cytogenetic studies in two new cases, one
ESS showed pseudodiploid karyotype with chrombG-ESS and one HG-ESS, correlating the immunohisto-
somes 6 and 20 rearranged. The high-grade ESS showlezical and electron microscopical findings with the
a complex karyotype with clonal numerical and structuchromosomal rearrangements.

al anomalies. The chromosomes involved in the structur-

al rearrangements were 1, 3, 6, 7, 13, 14, 15, 17, 19, and

21. Case report
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Cytogenetics - Chromosom:as Case 1

A 52-year-old woman without antecedents of interest presented
Introduction with abnormal bleeding and menstrual irregularities 3 years before
her admission. Ultrasound examination revealed an increase of the
. metrial line. Colposcopy and cytology were negative, and
Uterine sarcomas are uncommon neoplasms, accounﬁﬂbothe clinical diagngsis o%ndome%ial pgglyp, a cure%tage biop-
for 2-4% of all uterine malignant tumours. These sarcg-was performed, followed by hysterectomy ‘and bilateral ovariec-
tomy. There was no evidence of spread. Currently, the patient is

R. Gil-Benso []) - C. Lépez-Ginés - S. Navarro - C. Carda  2live and free of disease.
A. Llombart-Bosch

Clinic Hospital, Department of Pathology, Medical School,
University of Valencia, Av. Blasco lbafiez 17,

Valencia 46010 Spain

Case 2

A 71-year-old woman who had been menopausal from the age of

Mailing address 54 presented with spotting and metrorrhagia 10 days previously.
1 Department of Pathology, Medical School, Av. Blasco Ibafiez 1€plposcopy and cytology were negative, and with the diagnosis of
Valencia 46010 Spain postmenopausal metrorrhagia a curettage biopsy was performed.

Tel.: +34-96-386 41 46, Fax: +34-96-386 47 73 After diagnosis the patient underwent bilateral ovariectomy and
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Fig. 2 G-banded karyotype of case Hrrows indicate the tion, by optical microscopy, of representative fields of the tumour.
del(6)(g22) and add(20)(q13) Ultrathin sections were examined using a Jeol 100B microscope
(Tokyo).

Chromosome analysis was performed on tumour biopsies ob-
partial hysterectomy followed by radiotherapy (45, 6 Gy). Ortained from the primary tumours. For culture, fragments of sterile
month later, progression of disease and multiple lung metastasesour tissue were dissociated enzymatically using RPMI 1640
led to respiratory failure and the patient died. No autopsy was peedium containing 0.02% collagenase type Il and incubated at
formed. 37°C for approximately 20 min. Cell suspension was seeded into
25-cn? tissue culture Falcon flasks containing RPMI 1640 medi-
um and antibiotics supplemented with 20% fetal bovine serum and
Material d method were incubated at 37° C in a 5% ¢&mosphere. When cultures

aterials and methods entered exponential growth, they were harvested after Colcemid

] ) (0.02 pg/ml) treatment. Slides were prepared by the conventional

For light microscopy, material from curettage and surgical spegichnique. Air-dried slides were banded by trypsin-Giemsa. Stan-
mens was fixed in 10% formaldehyde and embedded in paraffiard International System of Human Cytogenetic Nomenclature
Slides 4 um thick were stained with haematoxylin and eosin. R{ECN) was used to describe chromosomal abnormalities [18].
immunohistochemistry, paraffin sections were analysed following
the ABC peroxidase method, with the following antibodies: vi-
mentin (Dako 1:50), smooth muscle actin (Biogenex 1:50), desmin
(Dako 1:100), myogenin (Santa Cruz Biotech 1/100), S-100 (DaR@sults
1:300), neuron-specific enolase (Biogenex 1:100), EMA (Dako
1:100), Ki 67 (Immnunogenetics 1:50), cytokeratin AE1-AE
(Concepta 1:50), oestrogen and progesterone receptors (Novocas-
tra prediluted). . .

For transmission electron microscopy, tissue was fixed in gléerossly, several white fragments were obtained by curet-
eraldehyde, postfixed in 1% osmium tetroxide, dehydrated tage. After diagnosis, hysterectomy revealed a polypoid
graded alcohols, and embedded in Epon. The samples were cuigss 3 cm in diameter filling the endometrial cavity and
to 1 um-thick sections and stained with toluidine blue for Se'eﬁpparently invading the inner third of the myometrium.

Microscopically, cells configurating the tumour re-
Fig. 1A-D Case 1A Histology of the LG-ESS showing cells arsembled normal proliferative endometrial stroma. They
ranged in fascicles. HE, x4B.Electron micrographs of represenwere arranged in fascicles or solid nests. The cells were
tative fields of the tumour. Round nuclei with dispersed chromatggiform in size, tightly packed, with a round or elongated

surrounded by cytoplasm containing few organelles. x13,0 : : : : :
C Presence of intracytoplasmic cilium and bundles of microfila- ntour configurating a spindle shape with oval nuclei

ments x32,000 Uterine gland structures showing cell-to-cell atcontaining dispersed chromatin and inconspicuous nucle-
tachments. x17,060 oli (Fig. 1A). Tumour necrosis was rare and no nuclear
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Fig. 4 G-banded karyotype of tumour cells of caseA2rows Ultrastructurally, the cells were closely packed, round

point to the structu[_ell anomalies of chromosomes 1, 3, 6, 7, é?yelongated with short cell projections and homogene-

14, 15,17, 19, and "1 ous appearance (Fig. 1B). Large cell contacts and tight
junctions were found linking neighboring cytoplasms.

atypia was seen. We counted less than 2 mitoses/10 HR¢casional cilia were observed (Fig. 1C). Nuclei were

There was a prominent vascular component consistiogind, oval, and large, filling most of the cell body but

mostly of capillaries. Isolated endometrial glands weserrounded by a cytoplasmic rim. A chromatin pattern

included within the tumour cells, with an atrophic confignith condensed nuclear bodies at the peripheral border
uration. No atypia or functional activity was seen. of the nuclear membrane was predominant. Nucleoli
At the immunohistochemical level, both oestrogemere scarce and small. Interstitial spaces were filled by
and progesterone receptors appeared strongly positivedpillaries and occasional collagen bundles. The epithe-
nearly 80% of the cell nuclei. Ki-67 was positive ifial component (non-transformed glandular structures)
about 5% of the cells. The cytoplasm showed intense wiere easily distinguished, based upon the presence of
mentin positivity, but epithelial markers (EMA, EAlpasal lamina, more abundant cytoplasm with secretory

EA3, CAM 5.2) were seen only in isolated glands egranules, microvilli and cell-to-cell attachments of com-

gulfed by the tumour cells. No neural or muscle cegllex type with numerous cell junctions (Fig. 1D). Kera-

markers were detected in the tumour (negativity for fa filaments were seen.

100, neurofilaments, actin, and desmin). Twenty-five metaphases were analysed. The tumour
cells were pseudodiploid and showed monoclonal abnor-
malities, resulting in the following Kkaryotype:

Fig. 3A-D Case 2A Histology of the HG-ESS tumour Showing46’xx’de|(6)(q22)’add(zo)(qle’) (Fig. 2).

spindle-shaped and pleomorphic multinucleated cells. HE, x40.

B Multinucleated giant cells and sarcomatous cells with oval nyi-

clei containing finely dispersed chromatin and large nucleollg-sgase 2

x14,000.C Tight junctions between two tumour cells XZS'OOR{'H . . .

D Cells appear to be of mesenchymal origin, with presence of cigcroscopically, a highly malignant mesenchymal neo-

extending through the plasma membrane. x1Z,000 plasm with a diffuse growth pattern was found in all the
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gether with apoptotic cells. Interstices were filled by col-
lagen bundles and focal membrane-like material was ad-
hering to the cell membrane. Tight junctions or small
5 desmosomes were found, as well as large areas of mem-
% ” brane adhesion (Fig. 3C). Occasionally we saw cilia
emerging from one such undifferentiated mesenchymat-
5 ==C ous element (Fig. 3D).
fv—3 Twenty-three metaphases were analysed. The chro-

4'0 &f - D mosomal number ranged from 49 to 78, with a mode of
' p % 54. The chromosome analysis revealed a complex karyo-
type:

3 S&E 53 55 X,X,del(1)(p32),+del(1)(p21), +der(1)t(1;3)

~ X (p32;p21),del(3)(p21),+der(3)t(3;15)(q10;q10),-5,+6,

B +der (6)add (6)(pl1l)add(6)(q27), add(7)(pll),+add(7)

4' (p21),+8,+8,-11,-13,der(13;21)(q10;q10),add(14)(p11),
der (15)t(6;15)(p21;p12),der(17)t(3;17)(p21;p13)x2,+18,

.# # -y +18,add(19)(q13),—20,der(21;21)(q10;q10),+mar1,

+mar2,+dmin (Fig. 4).

‘ .
ﬁ * , Some metaphases showed chromosomal breaks, dou-
& Q f - ble minutes, triradial figures and acentric fragments
#‘ (Fig. 5).

i Discussion

Uterine sarcomas are a heterogeneous group of neo-
plasms, representing 2-4% of all malignancies of the
uterus [24]. Those that consist exclusively of malignant
mesenchymal tissues are considered to be pure sarcomas,
material provided for microscopy (Fig. 3A). Most of thavhich are subdivided into two grades: LG-ESS and HG-
specimens were necrotic or haemorrhagic. No epitheEz8S. In the past, morphology and mitotic activity were
differentiation was observed, and the tumour cells infihe only variables that could distinguish between low-
trated the myometrium, separating normal muscle fasaird high-grade endometrial stromal sarcomas. The term
cles. The cells were predominantly spindle shaped, Blow-grade endometrial stromal sarcoma” is used for
numerous pleomorphic multinucleated cells were alseoplasms made up of cells that resemble stromal cells
found. Nuclear atypia was remarkable, and there wasfdhe proliferative-phase endometrium, whereas a “high-
high mitotic count (10-15 mitoses/10 HPF). Vessels wigiade endometrial stromal sarcoma” is made up of cells
dilated lumens and irregular contours were frequentlyat are more atypical but still resemble endometrial stro-
seen. No muscle or osteogenic cell differentiation wagl cells. In the HG-ESS presented here cytokeratin re-
detected. activity was expressed in isolated tumour cells, but not
At the immunohistochemical level, tumour cells dithe epithelial membrane antigen. A biphasic histological
not express oestrogen or progesterone receptors, butpttéern with apparent epithelial differentiation has been
Ki 67 staining was positive in nearly 50% of the nucledbserved in the various subtypes of endometrial stromal
Vimentin was strongly positive in all cell cytoplasms buteoplasm [7, 16]. While the cytokeratin reactivity may
no neural or muscle cell filaments were seen. Isolatgdnify epithelial differentiation in most instances, it is
cells (approximately 1-2 in 100) expressed cytokeratess well known that cytokeratin may be found in normal
(CAM 5.2, AE1, AE3) but not EMA. This positivity wassmooth muscle, myometrium and smooth muscle tu-
strong and limited exclusively to the cytoplasm. mours [20]. Indeed, three of six (50%) ESSs stained pos-
Ultrastructurally, this sarcoma was extremely pledtive for keratin in a review of 9 cases [2]. Moreover,
morphic with various cell types of mesenchymal appe&lectron microscopy provides further clues for the diag-
ance, mainly elongated, polyhedric or round in contomosis of these tumours, both of which displayed mesen-
Cell projections and cytoplasmic protrusions appear@thymal differentiation with abundant intermediate fila-
Nuclei, one or several per cell, were pleomorphic with iments of vimentin type. The ultrastructural features of
regular contours and finely dispersed chromatihe LG-ESS are similar to those of stromal cells in an
(Fig. 3B). The nucleoli were extremely prominent. Thearly to midproliferative phase, with an undifferentiated
cytoplasm showed an abundant RER component, nunegzpearance and few cytoplasmic organelles. The pleo-
ous mitochondria and bundles of filaments. Presencenudrphism and cytological atypia seen in HG-ESS (case
activated lysosomes and phagocytic bodies were seer2)oby light microscopy also was observed at the ultra-

Fig. 5 Partial metaphase of case/&rows indicate double min-
utes, breaks and acentric fragmeats
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Table 1 Summary of cytogenetic data on endometrial stromal sarcomas reported in the li-:zrature.

Case Histological  Karyotype Ref.
Type
1 LG-ESS 45,XX,-10,der(19)ins(10;19)(p11;p13913)/45,idem,del(1) (p21lor22) /45, [4]
idem,del(1)(p21.1p35)
2 LG-ESS 46,XX,t(7;13)(q11.1;p13),t(7;17)(p21;912),del(11)(q13g21) [23]
3 LG-ESS 46,XX,del(5)(q31.1),der(7)t(6;7)(p21;p22)/46,XX [9]
4 LG-ESS 46,XX,t(7;17)(p15-21;912-21) /46,idem,-7,+der(?)t(?;7)(?;911)/45,idem, [5]
-7,dic(15;22)(p11;p11),+der(?)t(?;7)(?;911)/46,XX
5 LG-ESS 49,XX,+7,+8,+9,der(14)t(14;22)(p13;q12) [15]
6 LG-ESS 46,XX,del(5)(q33),-7,+der(7)t(6;7)(p21;p21) [15]
7 HG-ESS 80,XX,i(1p),del(1)(p11),del(6)(q12),del(12)(p11),der(16)t(16;?)(q1l2;?),der(19) [15]
t(19;?)(q13;7?)
8 LG-ESS 46,XX,der(3)t(3;7)(p12;p12),der(6)t(3;6)(6;7)(p13;p21q13;p21),der(7)t(6;7)(7;6) [14]
g13;p13g21;p21),inv(17)/46,XX,inv(17)(p12g11)
9 ESS 47,XX,der(3)t(3;6)(q29;p21.1),der(6)t(3;6)(q21;927),+19 [10]
10 LG-ESS 46,XX,der(6)t(6;11)(p21;921),del(6)(q15),add(7)(p21),t(7;17)(p15-21;912-21),+9,-11 [21]
11 LG-ESS 46,XX,t(7;17)(p14~21;911.2~21),der(7)t(7;16)(p14~15;922)t(7;9)(q22;922),der(9) [13]
1(7;9)(q22;922),del(16)(q22)/47 ,idem,del(3) (p13p23),+mar/46,XX
12 LG-ESS 46,XX,del(6)(q22),add(20)(q13) [18] Present case 1
13 HG-ESS 53-55,X,-X,del(1)(p32),+del(1)(p21),+der(1)t(1;3)(p32;p21),del(3)(p21),+der(3) Present case 2

t(3;15)(q10;q10),-5,+6,+der(6)add(6)(p11)add(6)(q27),add(7)(p11),+add(7)(p21),
+8,+8,-11,-13,der(13;21)(q10;q10),add(14)(p11),der(15)t(6;15)(p21;p12),der(17)
t(3;17)(p21;p13)x2,+18,+18,add(19)(q13),-20,der(21;21)(q10g10),+marl,
+mar2,+dmin [23]

structural level. Immature appearing nuclei, which occa p11 and 27 bands, and a der(15)t(6;15)(p21;p12) in
sionally multiple or bizzarely shaped nuclei surroundegse 2. Deletions of chromosome 6 have been described
by cytoplasm, were present. The presence of cilia lesdifferent breakpoints [15, 21]. Rearrangements of
been reported in numerous mesenchymal tumours [3].chromosome 6 with different chromosomes affecting p21
Cytogenetic studies of ESSs are few, even includibgnd have also been seen in 5 cases of LG-ESS [9, 10,
the present two cases. Thirteen cytogenetically invedi#, 15, 21]. Moreover, an identical chromosome site was
gated ESS have been reported, 11 of which were Li@volved in the mesenchymal component of an endome-
ESS and 2 were HG-ESS (Table 1). Of the 11 cytogengial polyp [8].
ically studied LG-ESS, including case 1 of the presentin case 2, chromosomes 7 and 17 were involved with
study, 8 were pseudodiploid and 3 near-diploid, whiledlfferent structural rearrangements, but t(7;17) was not
of the HG-ESSs tumours was hypertriploid [15] and present. This translocation seems to be a primary specif-
hyperdiploid (case 2 of the present study). These residtgytogenetic abnormality in a group of LG-ESSs, but
are consistent with previous studies of ploidy in ES@#as not seen in HG-ESS.
low-grade sarcomas have shown DNA indices approxi- Two cases of HG-ESS were characterized cytogeneti-
mating a diploid DNA content, whereas higher grade saglly (case 7 of Table 1 and case 2 of the present study),
comas generally show an aneuploid population wighesenting deletion of 1p, add 19 at q13 and dmin as
DNA content between triploid and tetraploid [6, 19]. Isommon chromosomal anomalies. Del 1p was also seen
the HG-ESS presented here, the chromosomes that vilere case of LG-ESS [4] and is common in malignant
overrepresented were: 1q, 3p, 6, 7, 8, 15, 18, and @lxed mesodermal tumours (MMMT) of the uterus [11],
Losses of chromosomes X, 5, 11, 13, and 20 were ab-well as in many other tumour types [17], supporting
served. It is not clear what the significance of these chte hypothesis that a suppressor gene whose loss or inac-
mosomal losses is; they may be involved in ESS tivation could be a common event in the progression of
mourigenesis or may represent loss of tumour suppressany solid tumours may be located here [12]. Chromo-
genes, a fact that is difficult to determine owing to tfsme 19 at q13 band is often involved in MMMT of the
limited number of cases studied cytogenetically. uterus [11], arising mostly through the addition of mate-
All ESSs show clonal structural abnormalities. Reatial of unknown origin to 19q13. Aberrations of chromo-
rangements of chromosomes 6, 7 and 17 are the nswshe 19 have already been demonstrated in other LG-
consistent features. In our cases clonal abnormalitiese&S, even if the chromosomal change was different [4].
chromosome 6 were present in both, a deletion of chwhether there is any relationship between cytogenetic
mosome 6 at q22 band in case 1, and a rearranged chberrations in ESS and MMMT remains speculative.
mosome 6 with material of unknown origin transferreouble minutes were observed in both cases of HG-ESS,
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but have not been seen in LG-ESS. This finding may ir$- Fresia AE, Currie JL, Farrington JE, Laxman R, Griffin CA

i ificati i _(1992) Uterine stromal sarcoma cell line. A cytogenetic and
dicate oncogene amplifications, which are frequently as electron microscopic study. Cancer Genet Cytogenet 60:60—66

SOC'ateq with more aggressive forms of huma_n CanGer rijzesi L, Gunawan B, Braun S, Karl MC (1995) Endometrial

and which may contribute to tumour progression [22]. stromal sarcoma with clonal chromosomal aberrations and

The breaks, triradial figures and acentric fragments ob- mixed phenotype. Cancer Genet Cytogenet 84:85-88

served in this case of HG-ESS represent cytologiddt Gil-Benso R, Lopez-Ginés C, Carda-Batalla C, Monteagudo-

markers of genomic instability Castro C, Torres JV, Llombart-Bosch A (1997) Cytogenetic
’ . findings in malignant mixed mesodermal tumours of the uter-

Based upon these two cases of ESS we infer that the;s cancer Genet Cytogenet 99:121-125

low-grade stromal sarcomas have relatively simple. Heim S, Mitelman F (1995) Cancer Cytogenetics, 2nd edn.

karyotypes with rearrangements, generally of two or Wiley-Liss, New York

; ; ; Hennig Y, Caselitz J, Bartnitzke S, Bullerdiek J (1997) A third
three chromosomes, in contrast to the multiple numen&élCase of A low-grade endometrial stromal sarcoma with a

and structural aberrations seen in HG-ESS tumours. t(7:17)(p14~~21:q11.2~21). Cancer Genet Cytogenet 98:84—86
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