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Summary. A case of alveolar soft-part sarcoma located
in the uterine corpus is reported. It was an incidental
finding in the hysterectomy specimen of a 40-year-old
woman. Light and electron microscopic examination re-
vealed periodic-acid-Schiff-positive, diastase-resistant,
membrane-bound cytoplasmic granules and crystalloids.
Tumour cells expressed immunoreactivity with vimentin,
desmin, cytokeratins, NK1/C3 and HMB-45 antibodies.
Four years postoperatively, the patient is still alive with-
out evidence of disease. Differential diagnoses, immuno-
cytochemistry and clinical management of uterine alveo-
lar soft-part sarcoma are discussed and the literature
reviewed.
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Introduction

First defined in 1952 by Christopherson et al., alveolar
soft-part sarcoma (ASPS) is a rare, distinctive, slowly
growing neoplasm that most often occurs in children
and young adults. Generally located in the deep soft
tissues of extremities and head and neck region, it repre-
sents between 0.5% and 1% of all soft tissue sarcomas
(Enzinger and Weiss 1988). To the best of our knowl-
edge, 15 cases of ASPS have already been described in
the female genitalia: 1 in the vulva (Shen et al. 1982),
5 in the vagina (Carinelli et al. 1990; Chapman et al.
1984; Kasai et al. 1980; O’Toole et al. 1985; Tobon et al.
1976), 7 in the uterine cervix (Abeler and Nesland 1989;
Flint et al. 1985; Foschini et al. 1989; Gray et al. 1986;
Kopolovic et al. 1987; Sahin et al. 1990), 1 in the endo-
metrium (Nolan and Gaffney 1990) and 1 in the myome-
trium (Gray et al. 1986). The latter was an incidental
finding in the hysterectomy specimen of a 43-year-old
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woman. The tumour presented as an intramural nodule
measuring 4 mm in diameter. The patient was still free
of disease 9 months after surgery.

The purpose of this paper is to describe the clinical
course, histology, immunocytochemistry and ultrastruc-
ture of another case of myometrial ASPS — the second
reported at this site.

Case report

A 40-year-old woman (gravida 3, para 3) was admitted because
of recurrent abdominal and pelvic pain, intermenstrual bleeding,
dysmenorrhoea and dyspareunia. Her past medical history was
not significant except for a uterine prolapse treated with a pessary.
On gynaecological examination, the uterus was retroverted, painful
when moved but not enlarged. The cervix was normal and there
were neither parametrial thickening nor abnormal pelvic masses.
Cervical smears showed non-specific chronic inflammation only
and a chest X-ray was unremarkable. A total abdominal hysterec-
tomy without adnexectomy was performed and uterine ASPS was
diagnosed incidentally on pathological examination. The postoper-
ative course was uneventful. Subsequent pelvic echography, ab-
dominal and pelvic CT scan failed to show any residual tumour
or enlarged lymph nodes. No further treatment was administered.
At last follow-up, 4 years postoperatively, there was no evidence
of recurrence or metastatic discase.

Materials and methods

Tissue for light microscopical examination was fixed in 10% phos-
phate buffered formalin and 4-pm paraffin-embedded sections were
stained with haematoxylin and eosin, periodic acid-Schiff (PAS)
with and without diastase predigestion, mucicarmine, Fontana-
Masson, Grimelius, Masson trichrome, Wilder reticulin and phos-
photungstic acid haematoxylin (PTAH).

Additional sections of formalin-fixed, paraffin-embedded mate-
rial were studied using different monoclonal antibodies: vimentin
(Bochringer Mannheim, Rotkreuz, Switzerland; 1 in 400 dilution),
desmin (Dakopatts, Copenhagen, Denmark; 1 in 150 dilution),
smooth muscle actin (Enzo Biochem., New York; 1 in 3000 dilu-
tion), smooth and skeletal muscle actin (Enzo Biochem., 1 in 5000
dilution), panepithelial marker Lu-5 (Von Overbeck et al. 1985)
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(Hoffmann-La-Roche, Basel, Swiizerland; 1 in 600 dilution), high-
molecular-weight cytokeratin, clone 34BE12 (Gown and Vogel
1984) (Enzo Biochem; 1 in 500 dilution), low-molecular weight
cytokeratin, clone 35pH11 (Gown and Vogel 1984) (Enzo Bio-
chem.; 1 in 500 dilution), chromogranin (Enzo Biochem.; 1 in
4000 dilution), HMB-45 (Gown et al. 1986) (Enzo Biochem.; 1
in 200 dilution) and NK.1/C3 (Gown et al. 1986) (Sanbio, Bioreba,
Basel, Switzerland; 1 in 80 dilution). Polyclonal antiserum raised
against S100 protein (Dakopatts; 1 in 300 dilution) was also tested.

Enzymatic digestion with protease 27 (Sigma, Basel, Switzer-
land; 1 mg/2 ml phosphate-buffered saline, 10 min at 37° C) was
carried out prior to incubation with antisera directed against kera-
tins and melanoma-associated antigens. The peroxidase-antiperoxi-
dase method was used (Sternberger et al. 1970). Appropriate posi-
tive control tissues were processed identically. Endometrium and
myometrium with vessels and nerves were also used as internal
controls. Negative controls were obtained by replacing the first-step
antiserum with normal rabbit or mouse serum or by suppressing
the second-step antiserum. Swine anti-rabbit IgG serum (1 in 30
dilution), rabbit anti-mouse IgG serum (1 in 60 dilution), rabbit
(1 in 60 dilution) and mouse (1 in 200 dilution) peroxidase-antiper-
oxidase complexes were obtained from Dakopatts. For electron
microscopy study, prefixed tumour tissue samples were washed,
post-fixed in buffered 1% osmium tetroxide, dehydrated in graded
alcohols and embedded in Epon-Araldite. Ultrathin sections,
stained with uranyl acetate and lead citrate, were examined with
a Philips 300 electron microscope.

Results

A 3x2.5%2.5 ¢cm, well-circumscribed firm nodule locat-
ed deep in the myometrium was found in a 183-g uterus
(Fig. 1). The cut surface of the nodule was homogen-
eously grey without evidence of necrosis or haemor-
rhage. By light microscopy, the nodule was not encapsu-
lated, had pushing borders and was clearly delineated
from the endometrium. A typical alveolar pattern char-
acterized by organoid cellular nests surrounded by deli-
cate fibrovascular stroma was present in about two-
thirds of the tumour (Fig. 2). Tumour cells were large
with abundant, slightly fibrillary eosinophilic cytoplasm.
Nuclei were large, eccentrically located and contained
a single prominent nucleolus. Chromatin was frequently
marginated against the nuclear membrane giving a cen-

Fig. 1. The tumour was well delineated and located deep inside
the myometrium

tral nuclear clearing aspect. Some cells were binucleated
or exhibited intranuclear inclusion. PAS-positive, dias-
tase-resistant cytoplasmic granules and crystals were
present in about two-thirds of the cells (Fig. 3, inset),
especially along the tumour margins. Average mitotic
rate was two mitoses/10 high power fields ( x 400). Peri-
tumour vascular invasion and a small focus of necrosis
were observed. In one-third of the tumour, the character-
istic alveolar pattern was replaced by a trabecular ar-
rangement (Fig. 3). In these areas the nuclear pleomor-
phism was more pronounced and the mitotic rate in-
creased to 4 mitoses/10 high power fields ( x 400). Silver
and PTAH stains failed to show any melanin pigment,
neuroendocrine granules or rhabdomyoblastic differenti-
ation. Mucicarmine stain was also negative. The sur-
rounding myometrium contained foci of adenomyosis
and the endometrium was at the secretory phase.

ASPS tumour cells showed uniform and marked cyto-
plasmic reactivity with NK1/C3, whereas only half
reacted with HMB-45. When tested with Lu-5 and low-
molecular weight cytokeratin, 10% of the cells showed
patchy dot-like cytoplasmic positivity and the surround-
ing myometrial and vascular wall smooth muscle cells
were decorated in the same manner. Most of the cells
were clearly positive with vimentin but only weakly posi-
tive with desmin. The other antibodies including muscle
actins tested yielded negative results.

On electron microscopy tumour cells appeared light
or dark depending of the number of intracytoplasmic
organelles. Nuclei were large with chromatin condensed
at the nuclear membrane and had prominent nucleoli.
The cytoplasm contained numerous altered mitochon-
dria, well-developed Golgi complex, abundant rough en-
doplasmic reticulum and numerous -electron-dense,
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Fig. 2. Tumour area showing typical alveolar pattern. H & E, x 335
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Fig. 3. Tumour area showing trabecular pattern. Cells have abun-
dant cytoplasm, large nuclei and prominent nucleoli. H & E, x 335.
Inset: PAS-positive, diastase-resistant intracytoplasmic crystals.
PAS, x 650

membrane-bound granules and crystals (Fig. 4 A). Gran-
ules with diameters ranging from 150 to 500 nm (average
300 nm) were found. Some of them showed partial cen-
tral crystallization of their content (Fig. 4B). Crystals
were also found lying free in the cytoplasm without any
surrounding membrane. They consisted of parallel, 5-nm
filamentous structures, each of them being separated by
a 3-nm clear space resulting in a 8-nm unidirectional
periodicity (Fig. 4C). Some tumour cells were partly sur-
rounded by basal lamina. No cytoplasmic myofilaments,
abortive Z bands, myelin figures, melanosomes or pre-
melanosomes were found.

Discussion

When located in unusual sites, ASPS generally prove
difficult to classify by light microscopy. In the myome-
trium, epithelioid leiomyosarcoma, alveolar rhabdomyo-
sarcoma, metastatic malignant melanoma or carcinoma
are the main differential diagnoses to consider. Epithe-
lioid leiomyosarcoma is often mixed with foci of the
more conventional fusiform leiomyosarcoma. Cells of
alveolar rhabdomyosarcoma have less abundant cyto-
plasm and nuclei are not generally vesicular but are hy-
perchromatic with numerous mitoses. The multinucleat-
ed giant cells typical of this neoplasm were not found
in the present case. Carcinomas and melanomas that
metastasize to the uterine corpus usually reflect disse-
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Fig. 4. A Crystals and membrane-bound granules are readily visible
in the cytoplasm of some tumour cells. Numerous altered mito-
chondria and abundant rough endoplasmic reticulum are also pres-
ent. x20750. B A granule with partial central crystallization.
x103750. C A membrane-bound crystal showing unidirectional
periodicity. x 78550

minated disease. Carcinomas from breast and gastroin-
testinal tract are the most common extragenital primar-
ies (Kumar and Hart 1982). Renal cell carcinoma, an
ASPS mimicker, metastasizes very rarely to the corpus
uteri (Kumar and Hart 1982) and there was no evidence
of renal pathology in the present case. In none of these
tumours have the PAS-positive, diastase-resistant intra-
cytoplasmic granules and crystals considered character-
istic of ASPS been described (Enzinger and Weiss 1988).
Other rare tumours which can mimic ASPS have been
described in the uterine corpus: malignant granular cell
tumour (Mark et al. 1968), paraganglioma (Tavassoli
1986, Young and Thrasher 1982) and rhabdoid tumour
{Cho et al. 1989).

With a negative PAS stain and lack of uitrastructural
study, the previously published example of malignant
granular cell tumour remains a debatable case. The para-
gangliomas reported in the myometrium by Tavassoli
(1986) contained melanotic pigment and were unlikely
to be confused with an ASPS.

Although histogenesis and immunocytochemical pro-
file of ASPS are not yet well defined, immunocytochem-
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istry may be helpful in differentiating such a lesion from
the more conventional uterine tumours. Leiomyosarco-
mas and rhabdomyosarcomas generally react strongly
with desmin and actin antisera, a finding which was not
observed in our case. Only rare cases of ASPS have
been reported to react with anticytokeratin antibodies
(Ben Rhomdhane et al. 1985). The dot-like positivity ob-
served in our tumour is quite similar to that previously
reported in smooth muscle neoplasms (Brown et al.
1987; Norton et al. 1987) but clearly different from the
one observed in the normal adjacent endometrium and
in carcinomas, which can therefore be excluded. The
results obtained with both NK1/C3 and HMB-45 (two
melanoma-associated antigens) were remarkable and
raised the question of a possible malignant melanoma,
although no melanosomes or premelanosomes were
found at the ultrastructural level. NK1/C3 is an anti-
body which has been proven to be highly sensitive but
non-specific for melanocytic cells; positive results have
also been reported in several neuroendocrine tumours
and in some breast and prostatic carcinomas (Mackie
etal. 1984; Van Duinen etal. 1984; Vennegoor et al.
1985). Recently, Miettinen and Ekfors (1990) studied
seven cases of ASPS and all of them showed strong and
uniform immunoreactivity with NK1/C3, as did our
case.

Subsequently, we have tested several cases of conven-
tional ASPS of the extremities with NK1/C3 and have
obtained the same results. We believe that NK1/C3, de-
spite its lack of specificity, may be of practical value
in the diagnosis of ASPS in conjunction with electron
microscopy. HMB-45, which was initially considered
highly specific for cells of the melanocytic lineage (Col-
ombari et al. 1988; Gown ct al. 1986), has recently been
reported as giving positive results in normal breast and
bronchial epithelium as well as in few breast carcinomas
and plasmocytomas (Bonetti et al. 1989; Leong and Mi-
lios 1989). Since none of the ASPS studied by Miettinen
and Ekfors (1990) were positive with HMB-45, the posi-
tivity observed in our uterine tumours could be related
to cross-reactivity.

In extra-genital sites, ASPS generally displays an in-
dolent clinical course and its prognosis is unpredictable.
Complete surgical excision is the treatment of choice.
The median survival rate is 7 years, metastases to lungs,
bone and brain being the main cause of death (Lieber-
man et al. 1989). Tumour size less than 5 cm in diameter
has also been reported to correlate with a more favour-
able outcome (Evans 1985). In the present case, referring
to previous clinicopathological studies on uterine sarco-
mas (Marchese et al. 1984; Salazar et al. 1978) the tu-
mour would be staged FIGO IA and best treated by
colpohysterectomy with bilateral adnexectomy, removal
of .pelvic and paraortic lymph nodes being unnecessay.
Despite theoretically incomplete therapy, our patient is
still alive, 4 years postoperatively without evidence of
disease at the last follow-up. However, owing to the pro-
tracted course of ASPS with the possibility of late recur-
rences and metastases, long-term follow-up is manda-
tory.
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