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MULTIPLE MARKER STUDIES ON A MALIGNANT
FIBROUS HISTIOCYTOMA WITH PRIMARY

CUTANEOUS LOCALIZATION

Silvia Moretti,' Marco Santucci,’ Laura Brogelli,” Alessandra Palermo,’
Umberto Maria Reali,' Nicvlz Pimpinelli ' and Andrea Fattorossi '

(' Clinica Dermatologica 1, Universiti di Firenze, and * Istituto di Anatomia ¢ {siologia

Putologica, Universits di Firenze)

Continuing controversy exists comcerning a possible relation hetween neoplastic cells of
mulignunt Gbrows histiocytoma (MFH) and the mononuclear phagocyte system. The aim of
this study wus to investigate the membrane and cytoenzymatic phenotype of a primary
cutaneous MFH, storiform plcomorphic type, and to compare these data with ultrastructural
observations, Cyloplusmic profeins (acid phosphatase, non specific esterase, alpha-1 anti-
trypsin, and kysozyme) sugpestive of a mononuclear phagucyte origin were demonstrated in
varying amounts in ncoplastic ¢clls infiltratiog the dermis. Consistent with these data, two
{LeuM3 and OKMS) gut of four (OKMI1 and LeuM1) moneclonal antibodies directed against
monanuclear phagocyte antigens stained most of the neoplustic cells. Class II MCH antigens
(DR and DQ) were variably expressed on distinet groups of ncoplustic cells, suggesting gif-
ferent activation/differentiation states, The results favor the view (hat the present case of
primary cutaneous MFH was of mononuclear phagocyte origin, However, the obsvrved
phenotypic profile was expressed om neoplastic cells irrespective of their ullrastructural
morphelogy (histiocytic or fibroblastic). Together with previous data in the literature, the
latter finding corroborates the view that distinction between these two cell types in MFH is

likely to reflect divergent growth and differentiation patterns rather than histogenesis,

Malignant [ibrous histiocytoma (MFH) is the
most common soft tissue sarcoma in adults (3).
[t usually arises on the limbs, chest wall or retro-
peritoneurn und very rarcly in the skin (5, 7, 11).
From a histological and cytological point of view,
MFH is a rather heterogeneous tumor, and ils
histogencsis is still disputed. Fibrohlasr, histio-
cyte, or undiiferentiated precursor cell derivations
have been reported on the basis of ultrastroctural
and/or cyrochemicat investigations (1, 5, 7, 9. 11,
12, 14,16, 21). Knowledge of the major trend of
differentiation in a given tumor can, in principle,
be useful for diagnostic and prognostic purposes.

In this respect. immunchisiochemical technigues
have been widely employed in recent years to
characterize a vast series of otherwise unclas-
sifiuble lymphoid tumors (8). Howcver, in MFH
immunohistochemical studies are controversial:
some authors have [ailed to demonsirale mono-
cyte lineage-specific determinants on MFH cells
by the use of monoclonal antibodies against cells
of monoeytice lincage (2. 17). Conversely, Stranchen
and Dimitriu-Bona have reported data that support
the view of o mononuclear phagocytic origin.

To our knowledge, no detailed report exists in
the dermatologic literature on the phenotypic
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profile of MFH with a primary cutaneous localiza-
tion. The aim of the present paper was therefore
to investigate the phenolype of abnormal cells
infiltrating the skin of a patient with subcutane-
ous MUIL, using a panel of monoclonal anlibodics
towards differentiation antigens of mononnclear
phugocytes. The results were evaluated together
with those obtained with cytochemistry and elec-
Lron ticroscopy.

Material and methods

Cuse report: A 76 vear-old-man was admitted
ro haspital with a 5 ¢ wide, cxophytic, nadular,
hard and casily bleeding [esion on his right fare-
urm (fig. 1). A second, smaller nodule was present
on his right axilla. No supcrficial lymph nodes
were palpable. Laboratory values were within
normal limits. Abdominal sonography and thoracic
CAT scanning revealed no abnormalities. Both
nodules were surgically excised. Histological cx-
amination of the lestons showed a dense dermal
infiltrate composed of fibroblast-like spindle-shap-
ed cells arranged in a storiforin pattern.

Scattered histioeyte-type mononuclear cells and

Fig. I -An exophytic nodule and a small deep nodular
Iesion.

Movetti ef al.

a small number of multinucleated giant cells were
also seen (fig. 2). These hiatological features were
the basis of the diagnosis of MFH, storilorm-plco-
morphic type. according Lo Enzinger and Weiss
(3},

Eleciron microscopy: One mm cubes of tissue
were fixed in butfered glutaraldeyde, postfixed
in buffered osmium tetroxide, dehydrated and
then embedded in Araldite. Ulicathin sections
were stained with uranyl acctatc and lead cirrate
and examined with a llitachi HU-TIB electron
microscope.

Enzeme cytochemistry:  Nonspeeific, esterase
{NSE)}, acid phosphatase (AcF) and myeloperoxi-
dasc activity (MPO) were tested as previously de-
scribed (0). AcP sensitivity w0 L+ tartaric acid
and NSE sensitivity to Nal' were also tested.
Appropriate positive and negative controls were
included in paralle] for cach cytochemical assay.

Immunohistochemistry: A panel of monaoclonal
antibodics were used on frozen sections (table 1).
Technical procedures have been described else-
where (6, 20). Bricfly, cryostat-cut, 5 micron thick
scetions were fixed in an acelone-chloroform
mixture and layered with monoclonal antibody.
Slides were then incubated with biotin-labeled
anti-mouse Ig antiseruin (Vector Laboratories,
Burlingame, CA, USA), washed and covered with
fluorescein-conjugated avidin for immunofluores-
cence studies {Vector Laboratories) or with avidin-
biotin-peroxidase complex (Vector Laboratorics)
followed by ethiylearbazole for immunoperoxidase
studics, Rubbit antiserum against lysozyme or
alpha-1 antitrypsin (Ortho, Ruritan, NJ, USA)
was tested on paraffin sections in an indirect
immunoperoxidase assay. In all instances, posilive
and negative controls were run in parallel,

Resulls

Electron microscopy: Submicroscopic investiga-
tion showed (hat the ultrastructural paizern of the
abnormal cell population was rather heterogene-
ous {tig. 3). Most of the neoplastic cclls displayed
u vurizble combination of histiocytic and fibro-
blastic features, i.e., many primary and scecondary
lysosomes und lipid droplets or a well developed
rough endoplasmic reticulum. respectively. Some
cells only exhibited either histioeytic or fibro-
blastic [eaturcs in addition to the described cyto-
plasmic characteristics; the histiocytic clements
were  with prominent cytoplasmic projections
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Fig. 2 - Low power view ol the tumor; the
overlying epidermis is nol infiltcated {x 19).
Inset: pleomorphic infiltrate with an admixture
of fihrohlast-like cells, mononuclear cells and
multinucleated giant cells {x 239).

whereas the fibroblast-type elements were gencral-
ly spindle-shuped or stellate. Yinally, a few cells
lacked both histiocyte and fibroblast [eatures.
Few giant cells were detectable; most of them had
histioeyte-associated features,

Cytochemistry: Diffuse NaF sensitive NSE and
tarlrate sensitive AcP activity was demonstrated
in the cytoplasm of most cells. Conversely, MPO
activity was found almost exclusively in giant
cells.

Immunohistochemistry: Resulls of immunchis-
tochemical investigations are shown in Table 2.
Moneclonal antibody Leu M3 stained mosl of the
atypical cells in the infiltrate (fig. 4). A few
distinet groups of cells were marked by OKMS3,
OKla-1, and anti-Leut 10, No stained cell was
observed for Leu M1 and OKM1. Unfortunately,
despite careful examination of serial sections, we
were unable (o identify all those cells that were
staincd with more than one monoclonal antibody,
However. some clusters ol cells with cytoplasmic
positivity for anti-kappa or -lambda light chains
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Table 1 - Monuclonal antibodies.

Antibody Specificity
OKM1' Phagocytes, null cells, T+
QGKMS' Mononuclear phagocytes
Leu M1? PPhagocytes
Leu M3 * Mononuclear phagocytes
QK [u-1" HLA-DR
Leu 107 HLA-DO
Anti-K” K light chain
Anti-? 7. light chain
OK T3! Pun T
OK T4’ Helper/inducer T cells
OK Tg' Cytotoxic/suppressor T cells
OK B2’ B lymphocytes, granulocytes

B lymphocytes

OK B7!

Purchascd from:
" Ortho Diagnostic System, Rarilan, NJ, USA.
* Beclon Dickinson, Mountainview, CA, USA.
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Fig. 3 - {Top left) Neoplaslic cell, histiocytic type, characterized by the presence of many primary and secon-
dary lysosomes; the rough enduplusmic reticulum is inconspicuvus (x 4000). (Top right) Neoplastic cells,
fibvoblastic type, containing an abundant rough endoplusmic reticulum and a few lysosomes (X 3400}, (Rottom)
Neaplastic cells showing either the ultrastruciural markers [or both histiccytes and fibroblasts or for neither

{undifferentiated cells) (> 4000).
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Table 2 - Immunohistochemical profile of atypical
cells.

Antibody Reaclivily
ODKMI1 —!
OKM5 Few groups
Leu M1 —

Leu M3 Numerous cells
OK la-1 Few groups
Leu 10 Few groups

Anti-kappa chain Few groups

Anti-lambda chain Few groups

' — — nepative, i.e., less than 2-3 % positive cells.

were seen to overlap in scrial sections indicating
thut a given cell contained both types of light
chains,

Cells of T- and B-lymphocyte lineage were
virtually ahsent, although a tew elements did
react with OKTS8, These cells were tound, of
intcrmediate size and were interpreted as normal
reactive cytotoxic-type lymphocytes. Only giant
cells, were stained with anti-alpha-1 antitrypsin
and anti-lysozyme serum.

Fig. 4 - MFH cells stained with a LeuM3 monoclonal
untibody (Immunofluorescence, X 501).
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Discussion

In the present study we investigated the im-
nunohistochemical and cytochemical features aof
onc case of cutaneous MFH. MFH cclls have
ultrastructural leaturcs of both fibroblast and his-
tiocytes (1, 5,7, 9, 11, 12, 21), Such a composile
pattern has led to consideruble uncertainty regard-
ing the origin of the tumor. Cytochemistry and,
mere  recently, immunohistochemical investiga-
tions could not solve this problem since both a
mononuclear phagocytic and a fibroblastic derivu-
tion have been supporled by various authors (2,
14, 16, 17, 19). In the present case, cytochemical
data point towards a predominantly histiocytic
differentiation of atypical cells (3, 4). Interesting-
ly, alpha-1 antitrypsin, lysozvme, and MPO were
found almost exclusively in giant cells. This ob-
servation is in keeping with Roholl et al.’s data
(16) and suggests that neoplastic cells were in
different activation/diflcrentiation states, Also the
immunulogical phenotype suggests that phagocytic
differentiation is prevalent in this casc. Most cells
stained with munoclonal antibodies Leu M3 and.
to a lesser extent. OKM5: these are reagenis
specifically direcled against mononuclear phago-
cyle  antigens. Monoclonal  antibodies OKla-1
and Leu 10, which recognize distinet class 11
MHC determinants, were also positive in a con-
siderable number of cells. The presence of class 11
MHC antigens on MFH cells, storiform type as in
the present case, is in good keeping with previous
observations {17). Interestingly, Kamitakis et al.
(13) found class 1! MHC antigen positive cells in
the dermal infiltrate ol cutancous histiocytofibro-
mas, the benign counterpart of MEH. These
authors, however, reported numerous OKM1 +
cells as well. No OKM1 + cells were found in
our MFH case, suggesting that neoplastic histio-
cytes can modulate lheir antigenic phenotype
variably, probably in a differentiation-dependent
fashion. This view appears to be supported
by in vilro cxperiments in which phagocyte-
derived cell lines readily express OKMI unligen
at incubation with differentiating agents (10). The
positivity of antibodies against both kappa and
lambda light chains in the cyloplasm of a given
cell may be due o the cell competence for endo-
vytosis and is therefore consistent with the phago-
cytic differentiation in the present case (the pos-
sibility of a passive diffusion of light chains
cannot, however, be absclutely ¢xcluded). Some
authors (2, 17) failed to find monocyte-associated
antigens on the cell membrane of (heir cases of
MFH. Unfortunately, they did not use just the
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monoclonal antibodies directed towards mono-
nuclear phagocytes (i.e. LeuM3 und OKMS3),
which did rcact in our case. On the other hand,
the present findings are in accurdance with those
of Strauchen and Dimitriv-Bona (19) who reported
reactivity for mononuclear phagocyte determinants
and for class J1 MHC antigens in MFH, pleo-
morphic type, as in the present case. There is no
obvious explanation for these discrepancies. Dif-
ferences wmong reagents and among cases may
account for the divergenl results, [t is also pos-
sible that a given tumor exhibits different pheno-
typic featurcs at diflerent times and in different
localizations. In this regard it should be noted
that to the best of our knowledge the present
report is the first phenotypic study dealing with
MFH of primary cutaneous localization,
Relevant to the present study are the obscrva-
tions that histiocytic-like cells have been obrained
by cloning a MELE (18) and that cultured murine
fibroblasis can be induced to differentiare in a
histiocytic direction under apprupriate stimuli
{13), This suggests a close yelation hetween the
two cell types and muy also help to explain the
non homogeneous neoplastic cell population char-
acterizing MFH. In the present case, electron
microscopy tevealed a very helerogeneous neo-
plastic cell population with either histiocytic or
fihrohiastic features or both. Evaluation of com-
parable specimens showed no obvious correlation
between Lthese ultrastructural data and the phe-
notypic profile, suggesting that in MHF ultrastrue-
wrally heterogencous cells may have similar phe-
notypic featurcs. The preseni observations seem

References

1. Agualcil-Garcia A., Unni K., Goellner |.R.: Ma-
lignunt fibrous histiocytoma: an ultrastructural
study of six cases. Am. }. Clin. Pathol., &9 121-
129, 1978,

2. Brecher ML.E.. Franklin W.A.: Absence of mono-
nuclear phagocyte untigens in malignant fibrous

histiocytoma, Am. J. Clin. Pathol,, 856: 344-348,
1-986.
3, Burgdorf W.H.C., Duray P., Rosai ].: Immuno-

histochemical identification of lysozyme in cutanc-
ous lesions of alleged histiocytic naturc. Am. T.
Clin. Pathol., 75: 162-167, 1981.

4, du Bouluy C.E.H.: Demenstration of alpha-1-anti-
trypsin in fibrous histiocytoma wsing immunoc-
peroxiduse  techoique. Am. [, Suvg. Pathol., 6:
359-564, 1982.

Moretti et ¢f.

to wphold the hypothesis of multidirecrion dif-
ferentiarion trends for the ncoplastic ¢ells of MFH
(1, 3.9, 12, 21), This case of MFH showed a
histioevtic {mononuclear phagocyte} ditterentia-
tion trend, although heterogencous ultrastructural
features of neoplastic cells were demonstrated.

Stndia di un caso di istiocitoma fibroso muligno a
Incalizzazione cutanea primaria

La possibilita di una correlazione fra le cellule neo-
plastiche dellistiocitoma fibreso maligno (IFM) e il
sistema dei fagociti mooonucleati ¢ tottora contro-
versa. Lo scopo del nostru studio é stato di valutare
il fenotips di membruna ¢ citoenzimatico delle cellule
neoplastiche in up ¢nso di IFM & primitiva insor-
genza cutanea (tipe storiforme pleomorfo) confron-
tandolo con i dati uoltrastrutturali., Fosfatasi acida,
esterasi non specifiche, alfa-1 antitripsina ¢ lisozima
erann presenti in nna certa percentuale di cellule
neaplastiche. In accordo con gquesti dati, le cellule tu-
morali risultavano in larga partc marcale do dve
{OKMS e LenM3) dei quattro (OKML ¢ LesMI1) anti-
corpi monoclonali dirctti coniru antigeni del sistema
dei fagociti mononucleati. Gli antigeni di classe 11 del
MHC (DR ¢ DQ) nisultavano vardamente espressi da
gruppi di cellule neoplastiche, vevosimilmente in rap-
porte u stali diversi di attivazione/differenziazione.
Quusti dali sone indicativi di una differenziazione in
senso monogitarieomacrofagico di questo caso di IFM
a primitiva insorgenza cutanea. E da sottolineare inol-
tre che il profilo fenotipico delle cellule nevplastiche
non appariva correlato al lore aspetio ultrastrutturale
(istiocitica o fibroblastico). Insieme a precedenti dati
della letteratura, questo dato sosticme Piputesi che la
distinzione tra guesti due ¢ipi celluluri nel IFM pro-
hahilmente rittette diversi pattern di crescita e differen-
ziazione piuttosto che di istogencsi,

. Enzinger T.H., Weiss 8.W.: Soft Tissue Tumors.
pp. 116-198. C.V. Mosby Co., St. Louis, Toronto,
London, 1983.

i

6. Futlorossi A.. Moretti S., Palermo A., Santucel M.,
Bundi R., Giannotti B.: Cell surface marker studies
in a patient with cutaneous multilobated T-cell lym-
phoma. Br. T. Dermatol., 113: 587-396, 1983.

7. Fletrcher C.. McKee P.H.: Sarcomas - a clinico-
pathologicul guide with pacticular reference to
cutancous maniflestation. T, Dermatotibrosarcomu
protuberans, malignant fibrous histiocytomu und
the epithelioid sarcoma of Enzinger. Clin. Exp.
Drermalol., 9: 451-463, 1984.

8 Foon A.. Todd R.F.: Immunologic classthcaton
of leukemia and lymphoma. Blood, 68 (1): 1-31,
1986.



Curtaneous M1 multiparamerer study

9. Fu Y.S.. Cabbiuni G.. Kuye G., Luties R.: Malig-
nant soft tissu¢ tumors of probuble histiocylic
origin {malignant fibrous hisliocyloma):  general
considerations and electron microscopic and tissue
culture studies. Cancer, 35 176-198, 1975.

10. Gilbert D., Peulve P., Daveau M., Ripoache J..
Fomaine M.: Modulation of complement receptors
of a human monocyte cell line, 1J937, during in-
cubation with phorbol myristate acetate: expres-
sion of a C3bispecific receptor (CR3). Eut. ].
Immunol., 15: 986-991. 1983.

.Headington }.T.: Primary malignant fibrous his-
riocyioma of skin. ]. Cutan. Pathol., 3: 329-33¥,
197R.

12. lwasaki H., Kikuchi M., Enjoi M.: Benign and
malignant fibrous histiveytomas of the soft lissues,
Cancer, 50: 320-530, 1982,

13, Kamilakis [.. Schmitt D.. Thivolet §.: Immuno-
histologic study of cellular population of histiocy-
tofibromas (dermatafibramas). |. Cutan. Pathol.,
11: 88-94, 1984.

14. Kindhlom 1.G., Jacobsen G.K., Jacobsen M.:
Immunohistochemical investigations of tumors of
supposed Hbroblastic-histiocytic origin, Hum, Pa-
thol., 13: 834-840, 1982,

15. Krawisz B.R., Florine D.L., Scott R.E.: Difleran-
tiation of Hbroblastic-like cells inlo macrophages.
Cancer Res., 41: 2891-2899, 1981,

16.

17,

20,

. Shivasuna K., Sugivama M., Miyazaki T.:

615

Rohell G.D., Klevne ].. Elbers H., Van der Vegt
MLC.D., Albus Lutter C.H., Van Unnik J.AM.:
Characterization of tumowr cells in malignant fi-
brous histiocytomas and ather soft tissue tumours
in comparison with malignant histiocytes. L. Im-
munohistochemical study on paraffin sections. }.
Pathol.. 147: 8795, 1985.

Roholl G.D., Kleyne J., Vun Unnik [.: Charu-
terization of tumor cells in MFH and other soft
tissue tumors in comparison with malignanl his.
tiveytles. [l Immunoperoxidase study on cryostat
sechions, Am, ]. Pathol., 121: 269-274, 1985,

Estab-
lishment and characterization of neoplastic cells
Iram a malignant fibrous histiocytoma. Cancer,
359: 2521-2532, 1985.

.Struuchen [LA., Dimitriu-Bona A.: Malignani fi-

brous histiovytoma, Expression ol monocyie/me-
crophage  differentiatton antigens detected  with
mannclonal antibodies. Am. ], Pathol., 124: 303-
300, 1986.

‘laccari E., Fattorossi A., Morctri 8., Riccicri V..
Fasani M., Zoppini A.: Phenotypic profile of
major synovial ¢cll populations in longstanding
psoriatic  arthritis. |, Rheumatol., 14:  525-53Q,
1987.

CTaxy B, Battifory H: MFH: an eleciron micro-

scopic study. Cancer, 40: 254267, 1977.



