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Summary. We describe an ovar ian mucinous  cystadeno-  
carc inoma with several sarcoma-like mura l  nodules  
(SLMN).  The distinction between these lesions and foci 
o f  anaplastic ca rc inoma is impor tan t  because o f  the p o o r  
prognosis  o f  the latter. We have studied the potential  
value o f  immunohis tochemis t ry  in the differential diag- 
nosis o f  these two lesions. In contras t  to an anaplast ic 
carc inoma,  which was largely composed  of  keratin-posi-  
tive cells, S L M N  were negative or  only focally positive. 
Therefore,  in distinguishing S L M N  f rom foci o f  anaplas-  
tic carc inoma,  keratin stains m a y  be added to other  gross 
and microscopical  differential features, such as size, de- 
marca t ion ,  and presence or  lack o f  obvious  carc inoma-  
tous elements. 
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Introduction 

Mucinous  cystic tumours  o f  the ovary,  whether  benign, 
borderline or  mal ignant ,  m a y  be associated with sarco- 
ma-like mura l  nodules ( S L M N )  that  resemble gingival 
epulis or  giant  cell tumours  o f  bone (Prat  and Scully 
1979 b). A l though  the cl inico-pathological  features o f  the 
nodules  and the fol low-up of  several patients suggest 
that  these lesions are reactive rather  than neoplastic,  
their exact nature  remains controversial .  It is obvious,  
however,  tha t  their dist inction f rom true sa rcomatous  
mura l  nodules (Prat and Scully 1979 a) and foci o f  anap-  
lastic ca rc inoma (Prat  et al. 1982) - also described in 
associat ion with mucinous  ovar ian tumours  - is extreme- 
ly impor tant ,  since each o f  these lesions carries a differ- 
ent prognosis.  The un i fo rm sa rcomatous  appearance  o f  
the former  and the lack o f  circumscript ion and occasion- 
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al presence o f  vascular  invasion in the latter usually al- 
low us to separate them. However ,  difficulties in differ- 
ential diagnosis have been enhanced  by the existence 
o f  tumours  containing bo th  S L M N  and foci o f  anaplas-  
tic ca rc inoma (Fujii et al. 1985), as well as o f  nodules  
exhibiting morpholog ica l  features o f  bo th  lesions. Ken- 
ney et al. (1984) tried to classify tumours  with giant  cells 
in four  categories based on  whether  or  no t  the neoplasms 
were p redominan t ly  giant  cell t umours  (Groups  I and 
II) or  whether  there was another  associated neoplasm 
in the vicinity o f  the giant  cell t u m o u r  (groups I I I  and 
IV). The S L M N  found  in the wall o f  ovar ian  mucinous  
cystic tumours  belong to g roup  IV. 

We describe an ovar ian mucinous  cys tadenocarc ino-  
ma  with several S L M N .  The potent ial  value o f  immuno-  
his tochemistry in the differential diagnosis o f  these le- 
sions is discussed. 

Case report 

A 22-year-old woman complained of abdominal swelling of 3- 
4 months' duration. Pelvic examination revealed a left adnexal 
mass. At laparotomy, there was a 40-cm cystic ovarian tumour 
which ruptured during removal. A unilateral salpingo-oophorec- 
tomy and contralateral ovarian biopsy were performed. The tu- 
mour was a large multilocular cyst. Its outer surface was largely 
smooth with scattered haemorrhagic fibrous tags. Five reddish 
brown nodules, ranging from 0.5 to 1.5 cm in diameter, were found 
on the inner surface of the cyst wall. On microscopical examination, 
the cyst was partly lined by a single layer of mucinous epithelium 
with numerous goblet cells. In other areas, the epithelium showed 
stratification up to 3-4 layers and papillary infolding. The cells 
contained large hyperchromatic nuclei with one or two prominent 
nucleoli. There were also atypical glands in a back-to-back distribu- 
tion exhibiting a cribriform pattern. Numerous nests of luteinized 
stromal cells were found around the tumour glands. 

The mural nodules appeared well-circumscribed. They were 
composed of granulation tissue with abundant chronic inflammato- 
ry cells, such as lymphocytes, plasma cells and histiocytes. Haemo- 
siderin-laden and foamy macrophages were prominent in some ar- 
eas. Admixed with these elements were many epulis-like multinu- 
cleated giant cells as well as spindle-shaped and some pleomorphic 
"mono" and "multinucleated" cells (Fig. 1). The epulis-like cells 
were concentrated around areas of haemorrhage and contained 
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Fig. 1. Representative histology of a sarcoma-like mural nodule. 
It is composed of epulis-like multinucleated cells admixed with 
mononucleated cells, several of them atypical, as well as inflamma- 
tory cells. H&E, x 200 (Reduced to 85%) 

Fig. 2. The mucinous epithelium displays positive stain for antiker- 
atin CAM 5.2. The sarcoma-like mural nodule appears largely neg- 
ative. Notice a ruptured epithelial cyst within the nodule. ABC, 
x 100 (Reduced to 85%) 

Fig. 3. Sarcoma-like mural nodule. Only occasional mononucleated 
cells stained positively with anti-keratin CAM 5.2. ABC, x 400 
(Reduced to 85%) 

Fig. 4. Focus of anaplastic carcinoma in an ovarian mucinous tu- 
mour. The cells stained strongly positive for anti-keratin CAM 
5.2. ABC, x 400 (Reduced to 85%) 

several round to oval nuclei which appeared uniform. In contrast, 
some of the mononucleated cells were atypical and had hyperchro- 
matic nuclei which contained mitotic figures. Some of these cells 
also exhibited degenerative changes such as nuclear pyknosis and 
cytoplasmic eosinophilia. Some of the nodules appeared partly fi- 
brous and even hyalinized. One of the nodules contained remnants 
of a ruptured epithelial cyst. There was no evidence of capsular 
or vascular invasion in any of the mural nodules. 

Immunohistochemical techniques (ABC) demonstrated a posi- 
tive staining for wide spectrum keratin (WSK), CAM 5.2, epithelial 
membrane antigen (EMA), carcinoembryonic antigen (CEA) and 
CA 19.9 in the mucinous epithelial component of the tumour 
(Fig. 2). In three of the nodules, both the epulis-like giant cells 
and the pleomorphic cells were positive for vimentin, negative for 
WSK and CAM 5.2 and focally positive for CEA. The remaining 
two nodules, however, showed, in addition, a focal positive staining 
for WSK, CAM 5.2, CEA, CA 19.9 and EMA in some of the 
mononucleated cells (Fig. 3). These cells were negative for alcian 
blue stains. None of the pleomorphic or atypical cells were positive 
for keratin. A few of the giant epulis-like and pleomorphic cells 
were also positive for muramidase. 

The patient is alive without evidence of disease 3 years after 
surgery. 

We compared the pathological and immunohistochemical fea- 
tures of the SLMN with those of a previously reported ovarian 
mucinous tumour with mural foci of anaplastic carcinoma (Prat 
et al. 1982). The latter lesion contained a higher number of pleo- 
morphic cells, was poorly demarcated and had evidence of vascular 
invasion. The cells contained bizarre hyperchromatic nuclei and 
had abundant eosinophilic cytoplasm. No epulis-like giant cells 
were found. The pleomorphic cells were strongly positive for CAM 
5.2 (Fig. 4) and vimentin, focally positive for WSK and negative 
for EMA, desmin and CA 19.9. The surface epithelial component 
stained positively for WSK, CAM 5.2, EMA, CEA, and was nega- 
tive for vimentin, desmin and CA 19.9. 

Discussion 

M u c i n o u s  cyst ic  t u m o u r s  o f  the  o v a r y  are  o c c a s i o n a l l y  
a s s o c i a t e d  wi th  S L M N  (Pra t  a n d  Scul ly  1979b) .  These  
cons i s t  o f  a h e t e r o g e n e o u s  p o p u l a t i o n  o f  g ian t  m u l t i n u c -  
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leated cells of  the epulis type, oval to spindle-shaped 
mononucleated cells and inflammatory cells, and almost 
always contain foci of  haemorrhage and necrosis. The 
SLMN may exhibit three morphological patterns: pleo- 
morphic and epulis-like, pleomorphic and spindle-celled, 
and giant cell histiocytic. Each of  these patterns differs 
histologically from true ovarian sarcomas (Prat and 
Scully 1979a) and from foci of  anaplastic carcinomas 
(Prat et al. 1982) also found in the walls of  some ovarian 
mucinous tumours. Despite their marked cellular pleo- 
morphism and high mitotic rate, their gross circumscrip- 
tion and the survival of  all the patients with SLMN 
who have been followed (Prat and Scully 1979 b) suggest 
that the nodules represent a reactive rather than a neo- 
plastic lesion. We have found identical reactions to those 
of SLMN in various malignant (renal cell carcinoma, 
high-grade uterine sarcoma) as well as benign tumours. 
They probably represent inflammatory reactions to 
haemorrhage, mucin or tumour products and do not 
have, by themselves, any prognostic implication. 

The immunohistochemical findings in the five mural 
nodules of  the present case also support the reactive 
nature of  these lesions. In fact, the majority of  the cells 
of these nodules stained positively for vimentin and mur- 
amidase and negatively for keratin and other epithelial 
markers. However, focal positivity for WSK, CAM 5.2 
and CEA was encountered in a few mononucleated cells 
within two nodules. Furthermore, in one of  them, kera- 
tin-positive cells were present in the vicinity of  a rup- 
tured epithelial cyst, suggesting that they had spilled off  
the wall of  the cyst into the stroma. This finding, togeth- 
er with the focal positivity for CEA in the giant cells, 
supports the idea that SLMN result from an unusual 
reaction to intramural haemorrhage or to the mucinous 
content of  the cyst. 

Although the distinction between foci of  anaplastic 
carcinoma and true sarcomatous nodules may not prove 
to have prognostic significance, both types of  nodules 
should be separated from SLMN because of  the favour- 
able prognosis of  the latter (Prat and Scully 1979b). 
From a histological viewpoint, the small size and sharp 
demarcation of  the SLMN, the lack of  vascular invasion 
and the absence of obvious sarcomatous and carcinoma- 
tous elements are all features in favour of  a benign, reac- 
five lesion. 

Immunohistochemistry may be useful in distinguish- 
ing the different types of  nodules that may develop in 
the wall of  ovarian cystic tumours. However, only a few 
cases have been studied (Brujin et al. 1987; Clarke 1987) 
and most of them were foci of  anaplastic carcinoma, 
malignant mixed mullerian tumours or pure sarcoma- 
tous lesions. Puts et al. (1987) studied three ovarian mu- 
cinous cystadenocarcinomas containing mural nodules. 
Although two of the tumours probably belong to the 
malignant mixed mullerian category, the mural nodule 
of the third was composed of  spindle-shaped ceils ad- 
mixed with multinucleated giant cells; both spindle and 
giant cells were positive for vimentin. The authors con- 
tended that the features of this mural nodule were identi- 
cal to those of  the pleomorphic and spindle-celled vari- 
ant of SLMN. 

In distinguishing SLMN from foci of  anaplastic carci- 
noma, stains for intermediate filaments are useful but 
not conclusive. Whereas the cells of  the SLMN were 
positive for vimentin and only focally positive for kera- 
tin, the anaplastic foci of  a mucinous cystadenocarcino- 
ma were largely composed of  keratin-positive cells. 
Kessler et al. (1990) described the immunohistochemical 
features of  two sarcoma-like mural nodules with foci 
of  anaplastic carcinoma in an ovarian mucinous cysta- 
denocarcinoma. The nodules were composed of  spindle 
and polygonal cells admixed with inflammatory and 
multinucleated, epulis-like, giant cells. In some areas, 
obvious foci of  invasive carcinoma merged imperceptibly 
with the sarcoma-like tissue. The epithelial component  
of the tumour and some of  the atypical spindle and poly- 
gonal cells within the stroma stained positively for kera- 
tin. The spindle and multinucleated giant cells that 
lacked atypicality were negative for keratins and positive 
for vimentin. 

The focal keratin positivity observed in some of  the 
SLMN cells can have several explanations. First, since 
SLMN always arise in close association with mucinous 
epithelium, the positive stain can be attributed to en- 
trapped cells that possibly spilled from the ruptured epi- 
thelial surface. However, it may represent a focal inap- 
propriate expression or a cross-reaction with other type 
of intermediate filaments, such as actin, which share cer- 
tain epitopes with keratins. In fact, similar phenomena 
have been observed in other mesenchymal lesions such 
as smooth muscle tumours or the post-operative spindle 
cell nodules of  the urinary tract (Wick et al. 1988). 

In contrast to true sarcomatous nodules, SLMN usu- 
ally occur in young women and are characterized by 
small size, sharp demarcation, lack of  vascular invasion 
and heterogeneous cell population (Lange 1990). In 
some cases, however, distinction between the two lesions 
can be extremely difficult. Furthermore, true sarcomas 
can also contain inflammatory cells and occasionally 
giant cells of the epulis type. Immunohistochemistry 
does not help in the differential diagnosis, since both 
SLMN and true sarcomas are negative for keratins and 
positive for vimentin (de Nictolis et al. 1990). 

Thus, we conclude that, although SLMN may con- 
tain a few keratin positive cells, a strong and diffuse 
positivity for keratin should be interpreted as evidence 
of anaplastic carcinoma. Therefore, in distinguishing 
SLMN from foci of anaplastic carcinoma, keratin stains 
could be added to other gross and microscopical differ- 
ential features, such as size, demarcation, and presence 
or lack of obvious carcinomatous elements. 
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