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Summary. Metastases of  cutaneous malignant  melano- 
ma (MM) of  ordinary type can resemble various types 
of  soft tissue sarcoma light microscopically to a degree 
which has not been previously recognized. Twenty-one 
cases are described, in which the tumours were originally 
diagnosed as a soft tissue sarcoma. Seven turnouts were 
predominant ly of  blue and spindle-cell, fascicular type, 
resembling malignant peripheral nerve sheath tumour  
and at times monophasic  synovial sarcoma. Ten tumours  
which were of  fascicular and predominantly storiform 
type, and included uni- and multi-nuleated pleomorphic 
cells resembled malignant fibrous histiocytoma. Due to 
the presence of multivacuolated lipoblast-like tumour  
cells, 2 of  these 10 tumours  resembled pleomorphic lipo- 
sarcoma. One had a predominantly myxoid and hypocel- 
lular appearance and 5 additional tumours  included such 
areas. The diagnoses were revised after ultrastructural 
examination with the demonstrat ion of  melanosomes in 
13 of 16 studied cases and the immunohistochemical  
demonstrat ion of  positivity using anti-S-100 protein an- 
tibodies and the ant i -melanoma ant ibody NKI / C3  in 
all cases. The ant i -melanoma antibody H M B  45 gave 
a positivity in 9 of  21 cases. Light microscopically, sparse 
amounts  of  melanin were noted in 7 tumours  using the 
Whart in-Starry technique. Eleven tumours  occurred at 
sites close to major  lymph node groups and in 9 of  these 
cases, lymphoid tissue was associated with the turnouts, 
suggesting that they represented lymph node metastases. 
Following a review of  the patients '  clinical histories and 
renewed clinical examination, pr imary cutaneous M M  
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was demonstrated in 10 of  21 patients and in 1 case 
an M M  in regression was detected. The origin of  the 
10 tumours  without a detected pr imary is discussed, in- 
cluding the possibility of  an overlooked primary,  sponta- 
neous regression of  a pr imary and a de novo origin f rom 
lymph nodes and soft tissues. 
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Introduction 

Primary and metastatic malignant  melanoma may as- 
sume a histological pat tern which makes the light-micro- 
scopic identification of  the tumours  difficult, or even 
impossible, especially when they are amelanotic. An ex- 
ample of  the divergent histological appearance of  pr ima- 
ry cutaneous malignant  melanoma is the so-called des- 
moplastic type of  malignant  melanoma (Conley et al. 
1971; Egbert  et al. 1988; Jain and Allen 1989), which 
is dominated histologically by a normally amelanotic 
spindle-shaped tumour  cell populat ion located deep in 
the dermis, within a sometimes strongly desmoplastic 
stroma. At times desmoplastic malignant  melanoma has 
been confused with a f ibromatosis  or f ibrosarcoma 
(Conley et al. 1971; Jain and Allen 1989). Metastases 
f rom a pr imary cutaneous malignant  me lanoma of  the 
classical type may also present a divergent histological 
appearance. In such instances, the identification of  the 
melanocytic nature of  the tumour  may  be difficult, par-  
ticularly in cases where the pr imary remains unknown,  
something which occurs in about  5% of  all cases of  
malignant  melanoma (Das Gup ta  et al. 1963; Milton 
et al. 1967; Baab and MacBride 1975; Guiliano e ta l .  
1980; Chang and Knapper  1982; Panagopoulos  and 
Murray 1983). Metastases of  malignant  me lanoma with 
a neurosarcomatous  appearance (Nyong 'o  et al. 1986) 
and myxoid variants, which may  simulate soft tissue sar- 
coma (Bhuta et al. 1986) have previously been described. 
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The  wide spect rum of histological  appearances  which 
metasta t ic  ma l i gnan t  m e l a n o m a  can assume, inc luding  
soft tissue sarcoma-l ike  pat terns ,  has no t  received a great 
deal of  a t t en t ion  in the l i terature.  Wi th  the increasing 
use of  immunoh i s tochemis t ry  and  electron microscopy 
as complements  to conven t iona l  light microscopy in the 
diagnosis  of  soft tissue tumours ,  we have become in- 
creasingly aware of  the fact tha t  metastases of  ma l i gna n t  
m e l a n o m a  have an  abil i ty to s imulate  var ious  types of 
soft tissue sa rcoma to an  extent  which seems not  to be 
recognized. The present  repor t  is an  invest igat ion of  a 
series of  21 cases which at ini t ial  light microscopy had 
been diagnosed as var ious types of  tissue sarcoma,  bu t  
where the complemen ta ry  e lectron-microscopic  a n d / o r  
immunoh i s tochemica l  invest igat ions indicated that  they 
in fact represented a sarcoma-l ike ma l ignan t  me lanoma ,  
with or wi thou t  a documen ted  p r imary  in the skin. 

M a t e r i a l s  and m e t h o d s  

The series consisted of 21 tumours, which at the initial light micro- 
scopic examination had been interpreted as soft tissue sarcoma, 
but which upon ultrastructural and/or immunohistochemical anal- 
ysis were re-diagnosed as metastatic malignant melanomas. The 
patients' previous histories were carefully reviewed. Previously re- 
moved cutaneous lesions were re-examined. Renewed clinical ex- 
anainations were performed in several cases. Six of the tumours 
were collected from the files of the Department of Pathology, Sahl- 
gren Hospital, Gothenburg, and 15 of the tumours had been re- 
ferred to us for consultation. In all the cases, up to date clinical 
and follow-up data were collected and evaluated. 

For light microscopy new sections were prepared from the par- 
affin blocks and were routinely stained with haematoxylin and 
eosin and the trichrome stain according to van Gieson (the haema- 
toxylin-van Gieson method). The sections were stained according 
to Masson-Fontana, and with the Whartin-Starry stain at pH 3.2 
as described by Warkel et al. (1980) for the demonstration of me- 
lanin. In order to characterize the glucosaminoglycans in 6 myxoid 
tumours, stainings were perfmaned with alcian blue at pH 2.5 and 
1.0, and with toluidine blue at pH 4.0 and 1.0. 

The antibodies used for immunohistochemistry, their respective 
working dilutions and control tissues are listed in Table 1. The 
avidin-biotin complex (ABC) method (Hsu et al. 1981) was em- 
ployed, using the Vectastain ABC kits (Vector Labs, Burlingame, 
Calif., USA) according to the instructions except for a prolonged 
incubation time for the primary antibody (16 h at 4 ~ C). The end 
products were visualized by treating the sections with a freshly 
made solution of 0.05 % diaminobenzidine tetrahydrochloride with 
0.02% hydrogen peroxide. The antibodies and the chromogenic 
substrate were diluted in TRIS buffer saline (TBS) (0.05 M, 
pH 7.4). For the study of the cytokeratins CAM 5.2 and AE1/AE3, 
the ABC-technique was applied with prior digestion with 0.05% 
trypsin (Sigma, St Louis, Mo., USA) in TBS containing 0.1% 
CaCl2 at pH 7.8 for 20 min at 37 ~ C. The monoclonal antibody 
HMB 45 was used with and without prior digestion with 0.01% 
pronase (Serva, Heidelberg, FRG) in TBS at pH 7.4 for 30 min 
at 20 ~ C. 

Electron microsopy was performed in 16 cases. In 3 cases, 
small pieces of fresh tumour tissue were put into 3 % glutaraldehyde 
in 0.1 M sodium cacodylate buffer, fixed for 1 h in 1% OsO4 in 
cacodylate buffer, dehydrated in ethanol, embedded in Epon or 
Agar resin and cut in an a LKB ultrotome (Bromma, Sweden). 
In 7 cases, only formaldehyde-fixed tissue was available and, in 
one case, paraformaldehyde was the primary fixative used. From 
these 8 specimens, small pieces were fixed for 1 h in 1% OsO4 
in cacodylate buffer, and subsequently processed as described 

�9 Table 1. Antibodies used in the study, their working dilutions and 
control tissues 

Antibody Working Control 
dilution tissue 

Polyclonal anti-S-100 protein" 1:2000 Schwann cells 
of nerves 

Monoclonal anti-vimentin b 1:100 Fibroblasts, 
endothelium 

Monoclonal 1 : 2500 Carcinoids 
anti-chromagranin ~ 

Monoclonal 1:40 Smooth muscle 
anti-desmin DESM 33 d 

Monoclonal 1 : 20 
anti-melanoma HMB 45 c 

Monoclonal 1 : 20 
anti-melanoma NKI/C3 d 

Monoclonal anti- 1:4 
cytokeratin CAM 5.2 e 

Monoclonal anti- 1 : 500 
cytokeratin ALl/AE3 f 

Typical 
cutaneous malig- 
nant melanomas 

Typical 
cutaneous malig- 
nant melanomas 
and pigmented 
nevi 

Breast 
carcinoma 

Skin 

"Prof K. Haglid, Department of Histology, University of Gothen- 
burg, Sweden 
b Dakopatts, Copenhagen, Denmark 
c Enzo, New York, NY, USA 
d Monosan, Nistelrode, Holland 
e Bectin-Dickinson, Mountain View, Calif., USA 
f Hybritech, San Diego, Calif., USA 

above. Small pieces from 5 tumours were selected and cut out 
from the paraffin blocks, carefully deparaffinized in xylol, rehy- 
drated in decreasing concentrations of alcohol, washed in cacody- 
late buffer, fixed in 1% OsO4 and dehydrated in ethanol. They 
were then embedded as described above. One-micrometre-tbick sec- 
tions were stained with toluidine blue, and ultrathin sections were 
stained with uranyl and lead citrate and examined in a Philips 400 
electron microscope. In one case, the Whartin-Starry technique 
modified for electron microscopy, as described by van Duinen et al. 
(1983), was applied for the ultrastructural demonstration of melanin. 

Resu l t s  

The clinical f indings are summar ized  in Tables 2-4.  The 
tumours  were divided into two groups :  group A, metas- 
tases of  ma l i gna n t  m e l a n o m a  for which a pr imary  cuta- 
neous  ma l ignan t  m e l a n o m a  was established (cases 1 
11); group B, metastases of  m a l i g n a n t  m e l a n o m a  for 
which no p r imary  m a l i g n a n t  m e l a n o m a  could be estab- 
lished (cases 12-21). 

The major i ty  of  the 21 tumours  presented clinically 
as painless lumps.  Two of  the 6 t umour s  located in the 
groin  were suspected clinically of  being hernias,  and  an-  
other  was detected en passant at  hern ia  surgery. In  only  
2 of  the cases of  g roup  A (cases 3 a nd  5) was the possibil- 
ity of  a metastat ic  ma l ignan t  m e l a n o m a  raised pre-oper-  
atively, since there was a k n o w n  recent  history of malig- 



Table 2. Clinical findings in 11 patients with sarcoma-like metas- 
tases of malignant melanoma, with identified cutaneous primary 
tumour (group A) 

Case Sex Age Location Largest Clinical evaluation, 
(cm) course and 

follow up- 
duration ~ 

1 F 42 Right 7 "Naevus" removed 
groin right foot 6 years 

earlier. Re-evaluated 
diagnosis: MM Clark 
III, Breslow 0.7 mm. 
TTD with metastases 
to lymph nodes and 
colon, 3 years 

2 F 70 Left 3 Cutaneous tumour left 
groin heel detected and 

biopsied: MM. Dead 
from TD with meta- 
stases to lungs, liver 
lymph nodes, 0.5 years 

3 F 85 Left 3 MM Clark III, 
groin Breslow 1.2 mm removed 

left 5th toe 2 years 
earlier. Dead from 
TD with metastases 
to skin and adrenals 

4 M 58 Spinal "Large" Spinal, pulmonary 
canal and hepatic metastases 

detected at pre- 
operative examination 
prior to disc surgery. 
"Atypical naevus" re- 
moved temple 4 years 
earlier. Re-evaluated 
diagnosis: MM Clark 
III, Breslow 0.9 mm. 
Dead from TD, with 
meatastases to liver, 
lungs, bone, brain, 
adrenals, spinal canal, 
1 year 

5 F 56 Left lower 5 MM Clark IIL 
leg Breslow 2.1 mm removed 

back 2 years earlier. 
Dead from TD, with 
metastases to lymph 
nodes and bone, 1 year 

6 F" 42 Peri- 2 MM Clark III, 
toneum Breslow 0.9 mm removed 

back 18 years earlier. 
Dead from TD with 
metastases to peri- 
toneum, liver, lymph 
nodes, 0.5 year 

7 F 59 Left lower 2 Left 2nd finger 
arm amputated 4 years 

earlier for subungual 
bleeding "haeman- 
gioma", specimen not 
examined histo- 
logically. Dead from 
TD, 4 years 

Table 2. (continued) 
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Case Sex Age Location Largest Clinical evaluation, 
(era) course and 

follow up- 
duration a 

8 M 21 Occipi- 2 "Naevus" removed 
tally scalp 4 years earlier. 

Re-evaluated 
diagnosis; MM. TTD, 
2 years 

9 F 37 Left lower 1.5 "Naevus" removed left 
leg foot 17 years earlier. 

Re-evaluated diagno- 
sis: MM Clark III, 
Breslow 0.9 mm. 
NETD, 1 year 

10 F 61 Left 2.5 MM in regression 
groin detected and removed 

left lower leg, TTD, 
1.5 years 

11 M 62 Right 2.5 "Atypical naevus" 
thigh right lower leg removed 

23 years earlier. Re- 
evaluated diagnosis: 
MM Clark IV, 
Breslow 3.2 mm. 
NETD 0.5 year 

a Follow-up durations listed indicate the time which has elapsed 
after the detection of the sarcoma-like metastasis. MM, Malignant 
melanoma; TTD, terminal tumour disease (wide-spread distant 
metastasis); TD, tumour disease; NETD, no evidence of tumour 
disease 

nan t  m e l a n o m a .  The  ini t ia l  cl inical  and ,  in pa r t i cu la r ,  
the h i s to log ica l  f indings  o f  these t u m o u r s  were  such tha t  
a d iagnos is  o f  me ta s t a t i c  m a l i g n a n t  m e l a n o m a  was,  
however ,  cons ide red  m o s t  unl ikely .  In  2 cases in g r o u p  A 
(cases 2 and  10), a synch ronous  p r i m a r y  m a l i g n a n t  mela -  
n o m a  was de tec ted  u p o n  fur ther  cl inical  e xa mi na t i on ,  
p r o m p t e d  by  the eventua l  h is to logica l  d iagnos i s  o f  me ta -  
s ta t ic  m a l i g n a n t  m e l a n o m a  m a d e  by  us. In  the r e m a i n i n g  
7 cases in g roup  A,  a h i s to ry  o f  a p r i m a r y  c u t a n e o u s  
m a l i g n a n t  m e l a n o m a  was con f i rmed  fo l lowing  an  exten-  
sive review o f  the cl inical  records .  In  6 o f  these cases,  
the r e - eva lua t ion  o f  h i s to log ica l  slides o f  the c u t a n e o u s  
lesions p r o v i d e d  evidence o f  m a l i g n a n t  m e l a n o m a .  One  
pa t i e n t  (case 7) had  unde rgone  a left index- f inger  a m p u -  
t a t ion  for  a p igmen ted ,  b leeding,  recur ren t ,  u lce ra ted ,  
subungua l  " h e a m a n g i o m a ' "  4 years  earlier.  The  surg ica l  
spec imen was never  examined  his to logical ly .  The  t ime 
e laps ing  be tween  the r e m o v a l  o f  the de tec ted  p r i m a r y  
m a l i g n a n t  m e l a n o m a s  and  the d e v e l o p m e n t  o f  thei r  re- 
spect ive me tas t a ses  r anged  f rom 0 to 23 years .  In  3 cases,  
the metas tases  a p p e a r e d  af ter  17, 18 and  23 years  respec-  
t ively. The  fo l low-up  d a t a  a re  s u m m a r i z e d  in Table  4. 

O f  the 21 t u m o u r s ,  6 were l oca t ed  deeply  in the  groin ,  
3 deeply  in the  axil la ,  7 in the extremit ies ,  3 in the  a b d o -  
men,  I in the  neck and  1 in the  spinal  canal .  The  cut  
surfaces o f  all were  uncharac te r i s t i c ,  showing  grey-whi te  
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Table 3. Clinical findings in 10 patients with sarcoma-like malig- 
nant melanoma of soft tissues with unknown primary (group B) 

Case Sex Age Location Largest Clinical course and 
~Z~ (cm) follow-up duration 

12 F 4/ Pelvis 7 Dead from TD with 
metastases to lymph 
nodes, breast, lungs, 
2 years 

13 M 50 Left 10 Dead from TD with 
axilla metastases to lymph 

nodes, heart, liver, 
bone, pancreas, lungs, 
peritoneum, kidney, 
2 years 

14 M 84 Right 2 Dead from cardiac 
thumb disease, I year, NETD 

15 F 74 Upper 2 Dead from TD, with 
arm metastases to lung and 

liver, 1 year 

16 F 76 Right 4 Dead from TD, with 
groin metastases to lung, 

liver, spleen, lymph 
nodes, pericardium, 
pleurae, kidney, bone, 
1 year 

17 F 61 Left 4 Dead from TD, with 
groin metastases to lungs 

and liver, I year 

18 M 76 Right 7 NETD 10 years 
axilla 

19 F 71 Left upper 6 
a r m  

20 M 30 Left 2 
axilla 

21 a F 51 Small 4 

bowel 

Dead from TD, with 
metastases to lymph 
nodes, 0.5 year 

Alive with multiple 
subcutaneous meta- 
stases, l year 

Dead from TD with 
metastases to liver, 
lungs, lymph nodes, 
I year 

a May possibly be primary in small bowel 
TD, Tumour disease; NETD, no evidence of tumour disease 

Table 5. Predominant histological appearance in 21 cases of sarco- 
ma-like metastases of malignant melanoma 

Predominant appearance Groups A + B (n = 
21) 

Fibrosarcomatous, mPNST-like 7 
or monophasic synovial sarcoma-like 

MFH-like or leiomyosarcoma-like 8 

Liposarcoma-like 3 

Rhabdomyosarcoma-like t 

Haemangiopericytoma-like 1 

Myxoid 1 

mPNST, Malignant peripheral nerve sheath tumour; MFH, malig- 
nant fibrous histiocytoma 

t u m o u r  tissue, somet imes  wi th  areas  o f  necrosis.  N o  ar-  
eas o f  p i g m e n t a t i o n  were seen. The  largest  d i ame te r  o f  
the t u m o u r s  is given in Tables  2 a n d  3. The  m e d i a n  value  
was 2 . 5 c m  (1.5-7) in g r o u p A  and  4 c m  (2~10) in 
g roup  B. 

Microscop ica l ly ,  all the t u m o u r s  had  a whol ly  or  
p r e d o m i n a n t l y  sof t- t issue sa rcoma- l ike  appea rance .  The 
p r e d o m i n a n t  h is to logica l  a p p e a r a n c e s  are  l isted in Ta- 
ble 5. The  spec t rum o f  m o r p h o l o g i c a l  a p p e a r a n c e  is il- 
lus t ra ted  by  the p r i m a r y  d iagnoses ,  which were as fol- 
lows:  m a l i g n a n t  f ib rous  h i s t iocy toma ,  l e i o m y o s a r c o m a ,  
f i b ro sa r coma ,  n e u r o f i b r o s a r c o m a ,  synovia l  s a rcoma ,  li- 
p o s a r c o m a ,  c h o r d o m a ,  m a l i g n a n t  h a e m a n g i o p e r i c y t o -  
ma,  ep i the l io id  s a r c o m a  and  unspeci f ied  sa rcoma.  

Eight  o f  the 21 t u m o u r s  h a d  an  a p p e a r a n c e  resem- 
bl ing tha t  o f  m a l i g n a n t  f ib rous  h i s t i oc y toma  o f  the spin- 
dle-cell,  fasc icular  and  s to r i fo rm type, and  o f  the pleo-  
m o r p h i c  type.  These  t u m o u r s  were charac te r ized  by  po-  
l y m o r p h i c  sp ind le -shaped ,  usua l ly  large cells, a r r anged  
ei ther  in m o r e  o r  less d is t inc t  bund les  fo rming  whor l ed  
s t ructures ,  o r  fo rming  p r o m i n e n t  fascicular  or  s to r i fo rm 
pa t t e rns  (Fig.  1 A,  B). In  a reas  there were g roups  o f  
large,  somet imes  huge, p o l y m o r p h i c  po lygona l  t u m o u r  
cells, wi th  one  or  mul t ip le  i r r egu la r  large nuclei  (Fig.  I C, 

Table 4. Summary of clinical findings in 21 patients with sarcoma-like metastases of malignant melanoma (groups A and B) 

Patients Age Sex Course 

Median Range Males Females NETD Dead or ATD 

n % n % n % Follow-up (years) n 

Median Range 

% Follow-up (years) 

Median Range 

Group A (n= 11) 58 21 85 3 27 8 73 2 18 0.75 a 0.5-1.5 a 9 82 2 a 
Group B (n = 10) 66 30 84 4 40 6 60 2 20 5.5 1-10 8 80 1 
All (n=21) 59 21-85 7 33 14 67 4 19 1.25 0.5 10 17 81 l 

0.5-5" 
0.5-2 
0.5-5 

" Follow-up durations listed indicate the time which has elapsed after the detection of the sarcoma-like metastasis 
NETD; No evidence of turnout disease; ATD, alive with tumour disease 
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Fig. 1. A, B. Fairly large, 
polymorphic tumour cells tend to 
form bundles arranged in a 
whorled or storiform-like pattern. 
C, D Highly polymorphic areas 
with bizarre, often multinucleated 
turnout giant cells. H & E; A-C 
x 100; D x240 

D). The cytoplasm of  some of  these large cells was evenly 
stained and homogeneous,  while it was vacuolated in 
others. In 2 tumours,  a distinct eosinophilia and picrino- 
philia of  the cytoplasm, together with a prominent  fasci- 
cular pattern of  the extremely elongated tumour  cells 
sometimes with blunt-ended nuclei, gave rise to a leio- 
myosarcoma-l ike appearance. The nuclei of  both  the 
spindle-shaped and the large polygonal and polymorphie  
cells had a prominent  and distinct nuclear membrane  
and often displayed a vesicular appearance, with one 
or more prominent  nucleoli. 

Seven of  the turnouts had a fibrosarcoma-like ap- 
pearance, being highly cellular and almost entirely corn-  

posed of  often darkly blue-staining spindle-shaped cells 
of  moderate  size, arranged in a dense fascicular pat tern 
(Fig. 2). The appearance of  these tumours  resembled 
malignant peripheral nerve sheath tumour  and mono-  
phasic synovial sarcoma. 

One tumour,  located in the pelvis (case 12), had a 
largely myxoid appearance, corresponding to that  de- 
scribed by Bhuta et al. (1986), and was initially interpret- 
ed as a chordoma.  Single spindle-shaped, stellate or 
rounded turnout cells or strands of  such cells were en- 
closed within an abundant  weakly basophilic mucous 
matrix. Three of  the 7 f ibrosarcoma-like tumours  also 
contained such myxoid areas. In these 3 cases, there were 
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Fig. 2. Spindle cells of moderate 
size forming dense intertwining 
bundles. H & E, x 100 

Fig. 3. A poorly cellular myxoid 
area within an otherwise 
predominantly spindle cell, 
fascicular tumour. The abundant 
mucous matrix tends to form pools 
surrounded by small, rounded or 
short spindle cells. H & E, x 100 

Fig. 4. Large, polymorphic tumour 
cells with one or more 
hyperchromatic nuclei, with a 
partly scalloped shape due to the 
multiple cytoplasmic vacuoles, 
resembling atypical multivacuolated 
lipoblasts of pleomorphic 
liposarcoma. H & E, • 240 

Fig. 5. Small nests of epithelioid 
tumour cells with a "naevoid" 
appearance within a predominantly 
spindle cell, fascicular tumour. H 
&E, • 

also some large cystic spaces within the myxoid areas 
resembling those that may be seen in synovial sarcoma 
(Enzinger and Weiss 1988) and, in 1 tumour,  the myxoid 
matrix appeared in pools, as in myxoid l iposarcoma 
(Fig. 3). Myxoid changes were also present in one mod-  
erately cellular tumour,  which contained elongated eo- 
sinophilic and spindle-shaped cells and thereby resem- 
bled embryonaI  rhabdomyosarcoma.  

The 3 tumours  which initially had been interpreted 
as l iposarcomas presented features resembling pleo- 
morphic  l iposarcoma in 2 of  the cases and round-cell 
l iposarcoma in 1 case. The 2 tumours  which resembled 
pleomorphic l iposarcoma contained areas with a very 
strong cellular and nuclear polymorphism, including 

multinucleated bizarre tumour  giant cells. In both of  
these there were numerous uni- and multinucleated tu- 
mour  cells containing multiple cytoplasmic vacuoles of  
varying size, occasionally giving a scalloped appearance 
to the nuclei (Fig. 4). One contained scattered osteoclast- 
like multinucleated cells. Both the pleomorphic liposar- 
coma-like tumours  also contained spindle-cell areas with 
a storiform or fascicular pattern. The round-cell liposar- 
coma-like tumour  was mainly characterized by rounded 
cells of  moderate  size which contained one or a few 
cytoplasmic vacuoles in areas, al though this did not in- 
fluence the oval or round shape of  the nuclei. The pres- 
ence in this case of  poorly cellular, myxoid areas, with 
a focal tendency of  pooling of  mucosubstances, pro- 
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Table 6. Immunohistochemical and histochemical findings, occurrence of identified primary tumour, melanosomes, and naevoid areas 
in 21 cases of sarcoma-like metastases of malignant melanoma 

Group Case Identified S-100 NKI/C3 HMB Vimen- Des- Cyto- Chromo- W-S, Melano- Nevoid 
primary 45 tin rain keratins a granin Masson somes areas 

A l yes + + + + - -- - + + - 
2 yes + + _ + . . . . .  ? u + 
3 yes + + -- + - -- -- + + -- 
4 yes + + + + . . . .  ND -- 
5 yes + + . . . . . .  ND - 
6 yes + + + + . . . .  ND + 
7 yes + + + + -- -- -- + + -- 
8 yes + + + + . . . .  ND + 
9 yes + + - + -- -- + + ND -- 

10 yes + + . . . . .  + + -- 
11 yes + + -- + -- -- -- + + + 

B 12 no + + - -  + . . . .  + + 

13 no + + + + . . . .  + - 

14  n o  + + + + . . . .  N A  - -  

15  no + + + + . . . .  + -- 
16 no + + -- + - -- + -- + + 
17 no + + -- + . . . .  + - -  

18  n o  + + + + . . . .  N A  - -  

19  no + + -- + -- - - + + + 
20 no + + - + . . . .  + - 
21 no + + - + - - + - + + 

"AE1/AE3 and CAM 5.2 
b Strongly melaninized melanosomes or secondary lysosomes demonstrated 
W-S, Whartin-Starry;  ND, not done; NA, not possible to assess 

d u c e d  a f u r t h e r  r e s e m b l a n c e  to  l i p o s a r c o m a .  O n e  tu -  
m o u r  h a d  t h e  f e a t u r e s  o f  a m a l i g n a n t  h a e m a n g i o p e r i c y -  
t o m a ,  w i t h  s m a l l  n e s t s  o f  t u m o u r  cel ts  p r o t r u d i n g  i n t o  
s i n u s o i d a l  o r  c a p i l l a r y - l i k e  a n g u l a t e d  vesse ls .  

S m a l l  foc i  o f  e p i t h e l i o i d  t u m o u r  cells,  w i t h  a t en -  
d e n c y  o f  f o r m i n g  n e s t s  o r  w h o r l e d  s t r u c t u r e s  w i t h  a ne-  
v o i d  a p p e a r a n c e ,  r e s e m b l i n g  c l a s s i ca l  m a l i g n a n t  m e l a n o -  
m a ,  w e r e  o b s e r v e d  in  8 t u m o u r s ,  4 in  g r o u p  A a n d  4 
in  g r o u p  B (F ig .  5) ( T a b l e  6). C l e a r l y  i d e n t i f i a b l e  r e m -  
n a n t s  o f  l y m p h  n o d e s  w e r e  p r e s e n t  in  5 o f  t h e  21 tu -  
m o u r s .  I n  4 a d d i t i o n a l ,  a r e a s  o f  l y m p h o i d  t i s sue  w e r e  
f o u n d  p e r i p h e r a l l y  a n d  s o m e t i m e s  a l so  m o r e  c e n t r a l l y  
in  t h e  t u m o u r  t i ssue .  T h e r e  w e r e  t h u s  9 t u m o u r s ,  2 o f  
w h i c h  c a m e  f r o m  g r o u p  A a n d  7 f r o m  g r o u p  B, w h i c h  
p r o b a b l y  r e p r e s e n t e d  l y m p h  n o d e  m e t a s t a s e s .  A l l  9 w e r e  
l o c a t e d  a d j a c e n t  to  m a j o r  l y m p h  n o d e  g r o u p s ;  7 in  t h e  
g r o i n  o r  ax i l l a  a n d  1 e a c h  in  t h e  n e c k  a n d  pe lv i s .  

I n  al l  c a se s  b u t  o n e  t h e  10 p r i m a r y  c u t a n e o u s  m a l i g -  
n a n t  m e l a n o m a s  a v a i l a b l e  f o r  l i g h t - m i c r o s c o p i c  r e v i e w  
w e r e  o f  t h e  c l a s s i ca l  t ype ,  c h a r a c t e r i z e d  b y  a t y p i c a l  
e p i t h e l i o i d  t u m o u r  cells  w i t h  m e l a n o c y t i c  f e a t u r e s .  A l l  
9 o f  t h e s e  s h o w e d  m i t o t i c  a c t i v i t y  a n d  p a g e t o i d  i n f l i t r a -  
t i o n  o f  t h e  o v e r l y i n g  e p i d e r m  a n d ,  in  4 cases ,  t h e  tu -  
m o u r s  w e r e  u l c e r t a t e d .  I n  al l  cases  r e d u c i n g  p i g m e n t  
r e s e m b l i n g  m e l a n i n  was  d e m o n s t r a b l e .  F i v e  t u m o u r s  
h a d  b e e n  e r r o n e o u s l y  d i a g n o s e d  as  b e n i g n  o r  a t y p i c a l  
p i g m e n t e d  nev i .  T h e  e x c e p t i o n a l  1 0 t h  p r i m a r y  t u m o u r ,  
l o c a t e d  o n  t h e  le f t  l o w e r  leg, w a s  o n l y  d i s c o v e r e d  a f t e r  
t h e  h i s t o l o g i c a l  d i a g n o s i s  o f  a s a r c o m a - l i k e  m e t a s t a s i s  
o f  m a l i g n a n t  m e l a n o m a  in  t h e  lef t  g r o i n .  T h i s  p r i m a r y  
p r e s e n t e d  f e a t u r e s  o f  m a l i g n a n t  m e l a n o m a  in  a n  a d -  
v a n c e d  s t a g e  o f  r e g r e s s i o n .  

Fig. 6. A subsequent lymph node metastasis (case 12) presenting 
the characteristic appearance of a malignant  melanoma. H & E, 
x 100 

N o n e  o f  t h e  p r i m a r y  c u t a n e o u s  m a l i g n a n t  m e l a n o -  
m a s  d i s p l a y e d  a n y  s a r c o m a - l i k e  f e a t u r e s  c o r r e s p o n d i n g  
to  t h o s e  s e e n  i n  t h e  m e t a s t a t i c  t u m o u r s ,  o r  a n y  f e a t u r e s  
o f  d e s m o p l a s t i c  m a l i g n a n t  m e l a n o m a  o r  i ts v a r i a n t s  
( J a i n  a n d  A l l e n  1989) .  T h e  t h i c k n e s s  o f  t h e  t u m o u r s  
a c c o r d i n g  to  B r e s l o w  a n d  t h e  i n f i l t r a t i o n  level  a c c o r d i n g  
to  C l a r k ,  w h e n  p o s s i b l e  to  assess ,  a r e  p r e s e n t e d  in  T a -  
b le  2. 

I n  2 cases  in  g r o u p  A (cases  1 a n d  2) a n d  1 c a s e  in  
g r o u p  B (case  12), s u b s e q u e n t  m e t a s t a s e s  w e r e  a v a i l a b l e  
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Fig. 7. A Spindle cell, fascicular 
tumour with fusiform tumour cells 
arranged in parallel. The elongated 
nuclei have an irregular shape and 
often contain a prominent 
nucleolus and a dense rim of 
heterochromatin condensed along 
the nuclear membrane, x 3000. 
B Two melanosomes with a 
characteristic internal structure. 
• 90000. C A section without 
contrast staining demonstrating 
deposits of silver granules after 
performing the Whartin-Starry 
technique on the grids. The finding 
indicates the content of melanin 
and thus the melanosome nature of 
the membrane bound bodies, m, 
Mitochondrion. x 30000 

for analysis. In 2 cases (cases 1 and 12), the metastases, 
which involved lymph nodes, contained areas with the 
characteristic appearance of  malignant melanoma 
(Fig. 6) as well as sarcoma-like areas. In case 2, metas- 
tases to the lungs, liver, bone and lymph nodes all 
showed a spindle-cell fascicular sarcoma-like appearance 
similar to that of  the inguinal metastasis with which 
the patient had initially presented. 

In the 4 cases primarily fixed for electron microscopy 
and the 7 tumours  primarily fixed in formaldehyde, the 
morphology  was well preserved, while in 2 of  the 5 tu- 
mours  which were studied after re-processing initially 
paraffin embedded tissue (cases 14 and 18), the morphol-  
ogy was too poor  to make a detailed ultrastructural anal- 
ysis possible. 

The nuclei of  the tumour  cells were characteristically 
large, either rounded, oval or elongated and showed con- 
voluted outlines producing deep indentations. The het- 
erochromatin was condensed along the nuclear mem- 
brane and formed irregularly distributed clumps. Most  
nuclei contained one or rarely two large and prominent  
nucleoli (Fig. 7A). The cytoplasm was richly endowed 
with organelles: abundant  free ribosomes, systems of  
both smooth and rough endoplasmic reticulum, Golgi 
zones and mitochondria  of  varying size and shape. A 
network of  intermediate filaments was observed in many  
tumour  cells and in a few cases there were abundant  
microtubules. Large glycogen deposits were noted in 
scattered cells and in a few cells cilia basal bodies and 
well-developed cilia occurred. The tumour  cells often 

showed cytoplasmic projections, which were sometimes 
rather long and tended to interdigitate with one another. 
Cell junctions were a frequent finding, some of  which 
had the appearance of  developed desmosomes. 

In 13 of  the 14 tumours  in which a detailed ultra- 
structural analysis was possible, tumour  cells were found 
to contain melanosomes (Fig. 7B; Table 6). In only 2 
did the majori ty of  the turnout cells contain easily identi- 
fiable melanosomes,  while in the other cases only few 
melanosomes could be detected after a careful search. 
The melanosomes presented a wide spectrum in terms 
of size, shape, internal structure and the degree of  melan- 
inization. In case 2, there were numerous oval and 
rounded dense bodies with a rather homogeneous and 
densely stained internal structure, which could represent 
secondary lysosomes or strongly melaninized melano- 
somes. In 1 melanosome-containing tumour,  there were 
also dense-core granules of  the neurosecretory type. In 
the case which had been studied using the Whartin- 
Starry silver impregnation technique (case l), distinct de- 
posits of  silver granules could be demonstrated within 
the melanosomes (Fig. 7C). In cases 14 and 18, both 
of  which showed very poor  preservation of  the morphol-  
ogy due to the re-processing of  the initially paraffin- 
embedded tissue, no convincing melanosomes were iden- 
tified. 

The immunohistochemical  and histochemical find- 
ings are summarized in Table 6. All the tumours  were 
positive for S-100 protein (Fig. 8A). There was also 
positivity in all cases using the NKI /C3  ant ibody 



385 

Fig. 8. Positive cytoplasmic staining 
of the tumour cells is observed for 
S-100 protein (A) and when using 
the anti-melanoma antibodies NKI/ 
C3 (B) and HMB 45 (C). ABC 
technique; A x60; B x250; 
Cx 100 

(Fig. 8B). The staining for S-100 protein was usually 
strong and evenly distributed among the vast majority 
of the tumour cells, while the NKI/C3 antibody gave 
rise to a more irregularly distributed staining. Nine tu- 
mours stained positively using the HMB 45 antibody. 
The staining pattern was usually focal, with groups of 
strongly positive tumour cells scattered within the sec- 
tions (Fig. 8 C). No significant difference in the staining 
produced by the HMB 45 antibody was detected be- 
tween the two tumour groups, and prior pronase diges- 
tion did not influence the number of positive cells. All 
but 2 tumours expressed vimentin and the staining was 
usually homogeneously distributed and strong. A focal, 
mostly weak positivity for chromogranin appeared in 
3 tumours, while none showed any positivity for cytoker- 
atin using the AE1/AE3 or CAM 5.2 antibodies, or for 
desmin. The Whartin-Starry technique revealed a posi- 
tive staining in 7 of the tumours, but, in most of these, 
the positive cells were extremely few in number. The 
Masson-Fontana technique produced a positive staining 
in very few cells in 5 of the tumours, all of which were 
also positive using the Whartin-Starry technique. The 
mucous matrix in the myxoid areas seen in 6 of the 
tumours was metachromatically stained by toluidine 
blue at pH 4.0 but not at pH 1.0; there was also a weak 
positive staining with alcian blue at pH 2.5 but not at 
pH 1.0. These findings thus indicate the presence of non- 
sulphated glucosaminoglycans. 

Discussion 

The present study shows that cutaneous malignant mela- 
noma can give rise to metastases with a strongly deviat- 
ing light-microscopic appearance, which may simulate 
various types of soft tissue sarcoma. All the tumours 
in this series were thus clinically and at the first histologi- 
cal evaluation interpreted as a soft tissue sarcoma. The 
two most common light-microscopic appearances of the 
tumours were that of a poorly differentiated, highly cel- 
lular, blue-staining spindle-cell malignancy, most closely 
resembling malignant peripheral nerve sheath tumour 

or monophasic synovial sarcoma, and that of a poly- 
morphic tumour with a fascicular and storiform-like pat- 
tern, resembling the pleomorphic type of malignant fi- 
brous histiocytoma. The occurrence of single or multiple 
cytoplasmic vacuoles, occasionally giving the nuclei a 
scalloped appearance, had in 3 cases led to a diagnosis 
of liposarcoma. It has previously been described that 
metastases of malignant melanoma may contain tumour 
cells with a single large vacuole compressing an eccentric 
nucleus, creating a resemblance to signet-ring cells of 
adenocarcinoma (Sheibani and Battifora 1988). In the 
tumour in this series which simulated a round-cell lipo- 
sarcoma, some of the cells had such signet-ring features. 
Also liposarcoma of the pleomorphic type can, as in 
2 cases of this series, be simulated by metastatic malig- 
nant melanoma, due to the presence of large, poly- 
morphic tumour cells containing cytoplasmic vacuoles. 

Although the tumours showed a strong resemblance 
to various soft tissue sarcomas, we also observed fea- 
tures in many which diverged from the well-character- 
ized soft-tissue sarcoma types into which they had origi- 
nally been classified. For example, the frequent location 
of the tumours in the groin, in the axilla or close to 
other major lymph node stations, and the finding of 
lymphoid tissue adjacent to the tumour tissue in many 
cases, raised the possibility of a metastasis. The appear- 
ance of the large nuclei differed from the simulated soft 
tissue sarcomas by having a very distinct nuclear mem- 
brane, finely dispersed chromatin and one or more very 
prominent nucleoli. Furthermore, in more than one- 
third of the tumours, nevoid areas with the appearance 
of typical malignant melanoma could be found after a 
careful search. Melanin stainings were found to be of 
little value in the present study, since only a minority 
of the tumours contained sparse amounts of reducing 
pigment in few scattered cells. 

The findings providing the strongest support for the 
diagnosis of a sarcoma-like metastasis of malignant mel- 
anoma in this series were the immunohistochemically 
demonstrable positivity for S-100 protein, the positivity 
for the melanoma-associated antigens recognized by the 
two monoclonal antibodies HMB 45 and/or NKI/C3 
and the electron-microscopic demonstration of melano- 
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somes. The finding of a primary cutaneous malignant 
melanoma at the review of the patients' previous histo- 
ries or at the renewed clinical examination in 11 of the 
21 cases provided further support for the diagnosis, as 
did the fact that in most of these cases the metastasis 
had appeared along the vascular and lymphatic path- 
ways of the cutaneous malignant melanoma. The 10 tu- 
mours for which no known primary malignant melano- 
ma could be discovered (group B), were, in all but 2 
cases, found to contain melanosomes at ultrastructural 
examination. Furthermore, in 4 cases in group B, the 
sarcoma-like tumours contained small nevoid areas with 
an appearance resembling ordinary malignant melano- 
ma and, in 7 of them, remnants of lymphoid tissue or 
lymph nodes were found, suggesting that they probably 
represented lymph node metastases. In 1 subsequent 
lymph node metastasis from a patient in group B, light- 
microscopic features characteristic of ordinary malig- 
nant melanoma were observed. Furthermore, the prog- 
nosis was similar in both group A and B, and the clinical 
course in both groups with wide-spread, sometimes late 
metastasis showing a predeliction for lymph nodes is 
typical of malignant melanoma (Cochran 1969). In three 
cases of group A metastases appeared very late, after 
17, 18 and 23 years respectively. In cases where a very 
long time elapses between the excision of the primary 
cutaneous malignant melanoma and the development of 
metastatic disease, it is understandable that the metas- 
tases may be interpreted as a primary, unrelated malig- 
nancy, even when the patient and the physician are 
aware of the previous history. 

A possible explanation of why no primary malignant 
melanoma could be detected in 10 of the 21 cases may 
be the regression and disappearance of the primary. This 
phenomenon is well-recognized, and may also take place 
after the onset of metastatic spread (Smith and Stehlin 
1965; Guiliano et al. 1980; Panagopoulos and Murray 
1983). In fact, one of the primary cutaneous malignant 
melanomas in group A (case 10) showed a marked de- 
gree of regression. Another explanation may be the oc- 
currence of an occult primary, undetected either because 
of an atypical gross appearance, or because it was locat- 
ed in an unusual site (Das Gupta et al. 1969). Further- 
more, the fact that lymph nodes may contain nevus cells 
has led to the suggestion that some malignant melano- 
mas may arise de novo in lymph nodes (Das Gupta 
etal. 1963; McCarthy etal. 1974). As there were tu- 
mours without any demonstrable primary in this series 
which were not located adjacent to lymph node groups, 
the possibility that they had arisen de novo in the soft 
tissues can also be considered. The very strict criteria 
for making a diagnosis of unknown primary malignant 
melanoma defined by Das Gupta et al. (1963) could not 
be rigorously applied to the patients in group B in this 
retrospective study. According to these criteria, all the 
patients who have been subjected to an orbital enuclea- 
tion or removal of any undefined skin lesion previously, 
those who have scars from previous injuries or treat- 
ments in the draining areas of any affected lymph nodes 
and those who have not undergone oto-laryngeal, ano- 
rectal and genital examinations must be excluded. Even 

in series of malignant melanoma using the criteria of 
Das Gupta et al., about 5% of all malignant melanomas 
have been of the unknown primary type (Das Gupta 
etal. 1963; Milton etal. 1967; Baab and MacBride 
1975; Guiliano et al. 1980; Chang and Knapper 1982; 
Panagopoulos and Murray 1983). It seems likely, how- 
ever, that the incidence of unknown primary malignant 
melanoma is somewhat underestimated in these series, 
since sarcoma-like metastases, like those in the present 
study, have probably not been recognized and included. 
It is possible that cutaneous malignant melanomas which 
have undergone complete or partial regression are more 
prone to give rise to sarcoma-like metastases than ordi- 
nary cutaneous malignant melanomas. This seems to be 
implied by the large number of tumours without a de- 
monstrable primary in this series, plus the finding of 
an almost complete regression in one of the primary 
cutaneous malignant melanomas in group A. 

It is interesting to note that some of the spindle-cell 
tumours in this series resembled primary cutaneous des- 
moplastic malignant melanoma, while none of the de- 
tected primary cutaneous tumours showed such a resem- 
blance. The possibility of a primary cutaneous desmop- 
lastic malignant melanoma having undergone complete 
regression cannot be excluded in the patients in group B, 
but, to the best of our knowlege, this phenomenon has 
not been described. Desmoplastic malignant melanoma 
usually presents as an uncharacteristic cutaneous mass 
(Conley etal. 1971; Reed and Leonard 1979; Egbert 
etal. 1988; Jain and Allen 1989), and it is therefore 
possible that some of the turnouts in group B were me- 
tastases from undetected tumours of this type. Metas- 
tases from desmoplastic malignant melanoma, however, 
generally display features of typical malignant melano- 
ma, although some have been described as exhibiting 
areas of desmoplastic, sometimes fibro- or neurofibro- 
sarcoma-like tumour tissue (Conley et al. 1971 ; DiMaio 
et al. 1982; Nyong'o et al. 1986). Another theoretical 
possibility is that one or more of the tumours in group B 
might represent a metastasis from an undetected clear 
cell sarcoma, a tumour which is immunohistochemically 
indistinguishable from malignant melanoma, which at 
electron microscopy often contains melanosomes and is 
known to frequently give rise to late metastases (Kind- 
blom et al. 1983; Chung and Enzinger 1983; Swanson 
and Wick 1989). However, as far as we know, clear cell 
sarcoma has not been described as giving rise to metas- 
tases with the appearance of those in the present series. 

The ultrastructural demonstration of melanosomes 
has been considered to be a diagnostic criterion for 
malignant melanoma, although other tumours, mainly 
of neuroectodermal differentiation, may also contain 
melanosomes (cf. Erlandson 1987). As in most of the 
present cases, the search for melanosomes may be time- 
consuming and difficult, since they may occur very 
sparsely, may be atypical (Mazur and Katzenstein 1980; 
Erlandson 1987) and can sometimes be confused with 
other intracellular dense bodies (Erlandson 1987). As 
is illustrated by one of our cases, histochemical tech- 
niques applied at the ultrastructural level (van Duinen 
et al. 1983) can be helpful in the identification of the 
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melanosome nature of  such dense bodies, by demon- 
strating their content of  reducing pigment, 

Several studies have shown the demonstrat ion of  S- 
100 protein to be of  great value in the diagnosis of  malig- 
nant  melanoma,  mainly because of its high sensitivity, 
also for amelanotic and otherwise divergent types of  
malignant melanoma (Nakaj ima et al. 1982; Stefansson 
and Wollmann 1982; Stefansson et al. 1982; Kindblom 
et al. 1984; Jain and Allen 1989). S-100 protein is, how- 
ever, far f rom specific fo r  malignant  melanoma.  It  is 
well known that  S-100 protein can be demonstrated in 
a variety of  neuroectodermal,  mesenchymal and epitheli- 
al tumours.  Since 3 of  the tumours  in the present series 
were primarily diagnosed as liposarcomas, due mainly 
to the presence of  vacuolated tumour  cells resembling 
atypical lipoblasts, it is important  to be aware of  the 
fact that  l iposarcomas may also express S-100 protein 
(Cocchia et al. 1983). Apar t  f rom being positive using 
the NKI /C3  antibody, all 3 l iposarcoma-like tumours  
also showed melanosomes ultrastructurally, and 1 of  
them was also positive using the H M B  45 antibody. In 
our experience, however, a strong diffuse positivity for 
S-100 protein, in a histologically clearly malignant  tu- 
mour  outside the central or peripheral nervous system, 
should raise the possibility of  a malignant  melanoma,  
and be an incentive to further analyses directed at this 
diagnosis. 

The monoclonal  melanoma associated ant ibody 
NKI /C3 ,  first produced and described in 1982 (Hageman 
et al. 1982), has been found to have a sensitivity for 
melanocytic tumours  comparable  to that  of  anti-S-100 
protein (van Duinen et al. 1984; Mackie et al. 1984; Gat-  
ter et al. 1985; Palmer et al. 1985; Vennegoor et al. 1985; 
Hagen et al. 1986; Cochran etal .  1988; Henzen-Log- 
mans et al. 1988). Like the anti-S-100 protein antibody, 
NKI /C3  is not specific for melanocytic tumours,  since 
a positive reaction has been reported in neuroendocrine 
tumours,  clear cell sarcoma, oligodendroglioma, some 
lymphomas and a few instances of  carcinoma (van Duin- 
en et al. 1984; Mackie et al. 1984; Gat ter  et al. 1985). 

Promising results in terms of  both  specificity and 
sensitivity for malignant  melanoma have been reported 
for the monoclonal  ant ibody H M B  45, initially pro- 
duced by Gown et al. in 1985 (Gown et al. 1985, 1986; 
Esclamado et al. 1986; Columbari  et al. 1988; Sheibani 
and Battifora 1988; Walts et al. 1988; Wick et al. 1988a, 
b). In addition to malignant  melanomas,  H M B  45 has 
been reported to produce in positive staining in single 
cases of  both  benign and malignant  peripheral nerve 
sheath tumours  (Columbari  et al. 1988), and a case of  
neuroblas toma (Wick e ta l .  1988a). Furthermore,  
H M B  45 has recently been reported to produce a posi- 
tive staining in clear cell sarcoma (Swanson and Wick 
1989). In a recent study of H M B  45 in cutaneous malig- 
nant  melanomas a reduced sensitivity for the spindle 
cell variant was observed (Wick et al. 1988b). In the 
present study, however, in which the majori ty of  the 
tumours  were of  spindle-cell appearance,  almost  half  o f  
them were positive using the H M B  45 antibody. Our 
findings thus indicate that the sensitivity using the 
H M B  45 ant ibody for metastases of  predominant  spin- 

dle-cell appearance of malignant  melanomas is reduced, 
but to a lesser degree than in the cutaneous spindle-cell 
malignant  melanomas studied by Wick et al. (1988 b). 

The finding of  chromogranin  in three of  the tumours  
is of  interest, since it reflects the ability of  malignant  
melanomas also of  this sarcoma-like type to express 
signs of  neuroendocrine differentiation, a phenomenon 
previously described for ordinary cutaneous malignant  
melanomas as well (Gould et al. 1982), reflecting the 
neural crest derivation common  to malignant  melano- 
mas and neuroendocrine tumours.  

F rom the present study it can be concluded that  
whenever a malignant  tumour,  especially if located close 
to major  lymph node groups, shows features of  soft tis- 
sue sarcoma and shows a strong positivity for S-100 
protein, the possibility of  a metastatic malignant  mela- 
noma  should be considered, and an immunohistochemi-  
cal and, if possible, electron-microscopic analysis to con- 
firm or rule out this diagnosis should be undertaken.  
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