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Abstract

Clear cell tumors of the skin are observed in aewidriety of benign and malignant conditions wilffiedent
histogenesis, sharing the presence of cells withndént clear cytoplasm. Herein, we report the
clinicopathologic features of a healthy young patiaffected by asymptomatic, eruptive and dissetatha
benign clear cell dermal tumors since early infamdgither family history nor genetic testing andieseling
provided further useful information. The lesionsrevenostly confined to the face and lower left exiity
with pink teleangiectatic papules and small noduldger a 4-year period, a total of 16 differentanigous
lesions were biopsied and histopathologic and inohistochemical studies carried out; an additioasidn
was also removed for electron microscopy examinatidistopathology evidenced multiple perivascular
growths of spindle to oval and round cells interghél with clear/granular cells throughout the detmith
prominent desmoplasia and numerous capillary-ligesels with focal hemangiopericytoma-like features.
Immunohistochemical neoplastic cells were uniforpbsitive for h-caldesmon and focally smooth muscle
a-actin and CD13 indicating myoid differentiation evkas the consistent diffuse cytoplasmic stainorg f
lysosome antigen, such as CD68PG-M1 and NKI/C3alwith the ultrastructural findings supported the
view of a lysosome-mediated apoptotic process. differential diagnosis with other clear cell cutans

neoplasms is discussed.

Keywords: clear cell tumors, electron microscopy, immunotubamistry, mesenchymal tumors,

perivascular myoid cells



Clear cell tumors of the skin are present in a thneaxiety of benign and malignant conditions witfiedent
histogenesis that share a common denominator Isf wéh abundant clear cytoplasime There are several
types of cells designated as ‘clear’. Indeed someefidled with mucin, or glycogen, or lipids thatea
completely resolved during processing, whereasrgthee filled with lysosomes which impart a granula
appearance to the cytoplasm. At times, the cytogitaslearing and/or granularity may affect only tpair
the tumor, allowing for differentiation by convemtialmorphological criteria. However, diagnosis niey
challenging and necessitate ancillary techniquesh sis histochemistry, immunohistochemistry or tedec
microscopy, when extensive granular and/or cledirat®anges are overwhelmingly predominant as they
obscure the underlying differentiation. Histogecadty, clear cell skin tumors may be epithelial,
mesenchymal, neural or melanocytic. Although mdesarccell skin tumors are well-defined entitiessiba
recognizable by histopathologic and immunohistodhahfeatures, rare clear cell cutaneous neoplasms

of uncertain histogenesis have recently been desitris- 9

Our experience with a young, healthy patient whesented with a history of eruptive, disseminated
cutaneous clear cell dermal tumors, present siadg mfancy, is reported. A diagnosis of benigaazi cell
mesenchymal neoplasms was made on the basis otlithieopathologic, immunohistochemical and
ultrastructural data from 17 consecutive cutanel@ssons that evidenced myoid cells with extensive
clear/granular cell changes.

Materials and methods

A total of 16 biopsies, excised from different agaus tumors in the same patient over a 4-yeaogeri
were included in the study. All the specimens weded in 4% buffered formalin, routinely processauad
embedded in paraffin; 4m thick sections were stained with hematoxylin andin and others were stained
immunohistochemically by the Flex Envision Techmigwsing DAKO autostainer and commercially
available antibodies (see Table 1). Appropriateitipesand negative controls were used in each cAse.
single representative papule from the face was vethand fixed in Karnovsky’s fixative material, lfmied

by postfixation, carried out with 1% osmium tetmxi The papule was then dehydrated and embedded in
Epon (ElectronMicroscopy Sciences, Hatfield, PAA)YSJltrathin sections were stained with uranyltate

and lead citrate and examined by a Philips EM16teda microscope.

Results

Case report

An 11-year-old healthy boy with a 10-year histofyraltiple asymptomatic facial lesions was refertedis

for dermatologic evaluation. The lesions had fagpeared around his nostril openings and laterloesée
also on other facial sites. The boy reported tbateslesions had regressed spontaneously over #ns. Yt
first evaluation, there were numerous 2—-10mm skiored to pinkish-yellow teleangiectatic papules an
small nodules located mainly on the nose — pasditlaround the nostrils, cheeks, ears and foreliead
1A). Although they were mostly dome-shaped, someevpedunculated and some of the papules coalesced
to form multilobated pink-yellowish nodules (FigB)L Clinical differential diagnoses included fibsou
papule, fibrofolliculoma/ trichodiscoma, molluscurontagiosum, trichoepithelioma, pilomatricoma,
sebaceous tumor or xanthoma. There were also nusdlesh-colored, firm papules and nodules on his
back and left lower extremity, with a large, brosmiill-defined, firm, cutaneous plaque on the batkis

left leg (Fig. 1C,D). Even if the patient had neweted the plaque on the back of his leg, it istrhkely to

have been present at birth. His mucous membranes wumaffected. There was no family history of
hereditary diseases or similar conditions. Neittie patient nor his relatives had Stigmata of Von
Recklinghausen’s disease, tuberous sclerosisHigg-Dub’e syndrome or Cowden’s disease. Following
genetic counseling, analyses for germline mutationdhe fumarate hydratase (FH) gene (hereditary
disseminated leiomyomatosis), FLCN gene (Birt-HoBg# e syndrome), and TSC1 and TSC2 genes
(Tuberous sclerosis complex) were carried out widgative results. The boy’'s medical history was
unremarkable, with the exception ofmigraine at thge of 8, when a full neurologic work-up,
includingmultiple magnetic resonance imaging stadMRI) and electron encephalogram (EEG) evidenced
no abnormalities. Chest X-ray, echotomography ofrdid gland, the abdomen including kidneys,
lipidogram, ophthalmologic examination, full endoer and repeated neurologic work-ups were also
unremarkable.

After the initial clinical evaluation, 13 differesized facial lesions were excised and three punmbstes
taken, one from a nodule on the left thigh, onenfthe firm plaque on the back of his left leg ané rom a
small plaque in the lumbar region. A total of 1®psies from different skin sites were available for



histopathologic examination which was carried oithva wide panel of immunohistochemical markers
(Table 1). A facial papule was also removed andrstied for electron microscopy study. At the 4-year
follow-up, although the patient is well, he contisuto develop new lesions on his face (Fig. 2) ted
dorsum of both hands.

Histopathological features

Microscopically, all the tumors had a similar claesistic appearance which varied little from lesio
lesion. The facial lesions were exophytic, welkaimscribed dermal nodules with clear cell aggregate
arranged around vascular structures with slit-tikelilated lumen embedded in a sclerotic stromg. (EA).
Neoplastic cells were monomorphous with centralperipheral small, round nuclei; some nuclei were
pyknotic with condensed chromatin, while atypia veither scant or absent. Although the cytoplasm was
mostly clear and vacuolated, it was focally finglsanular and basophilic, mimicking signet ring sgll
xanthoma cells or lipoblasts (Fig. 2B). Plump sfgrghaped cells, some with partly vacuolated cysipi,
were closely admixed with the clear cells. An irdterelationship between the neoplastic cells étiike
endotheliumlined, irregularly branching vasculaamhels was a constant feature in all lesions (Bjg.
Focally, vessels showed a staghorn appearanceblisgrinemangiopericytoma’. The proportion between
clear/vacuolated cells and plump myofibroblast-lk®-vacuolated cells varied within different areashe
same specimen and among different tumors (Fig. #A4Bgregates of clear cells were diffusely disitiég
throughout the full thickness of the dermis witltdbinvolvement of the superficial fat tissue, iiodsies
obtained from cutaneous lesions from his back anet left extremity. One biopsy had a marked reiduact
in the number of clear cell dermal aggregates whiere intermingled with prominent fibrosis (Fig. 4.
The dermis was almost completely replaced by fisraéth a few remnants of clear cells in the biofreym

the long-standing, ill-defined firm popliteal plagu

Special stains and immunohistochemical features

Mucicarmine and periodic acid-Schiff (PAS) stain®rgv negative on clear cells in all specimens.
Immunohistochemical analysis showed that all thadtucells tested were stained diffusely positiviely
vimentin, h-caldesmon, CD68PG-M1, NKI/C3 and fogdibr smooth musclaei-actin (Fig. 5), whereas
desmin was consistently negative. There was a aohaegative result for CD163, a recently charasdr
antigen, expressed exclusively on monocytes andraphages. Bcl-2 was mainly expressed by non-
vacuolated oval myoid cells, whereas clear cellseeveémost consistently negative.

A focal weak positivity for CD13 was also obseniedsome spindle and clear cells. Vascular markers
(CD31, CD34, factor Vlll-related antigen) were afitseexcept in the endothelial lining of the vascula
spaces. Interstitial CD34dendritic cells were scarce. All the other immustdchemical stains, including
neural, melanocytic, epithelial and sebaceous msrkeere negative.

Electron microscopy features

Examination of a single representative papule legtebn microscopy revealed characteristics of inungat
mesenchymal cells with features of myoid cells (B The cytoplasm wasmarkedly vacuolated withtfai
Golgi apparatus, rich in rough endoplasmic retiouand lysosomes. Membranous, amorphous material and
worm-like structures were detected focally. Electiacent, round, empty spaces varying in size were
observed, pushing nuclei focally at the periphamg aome of the nuclei were folded. Thin paralldirac
fibers with focal dense body formation were obsdrattached to the cell membranes in the cell periph
and formed adherens plaques in some areas. Thereonavidence of desmosomal structures, melanosomes
or basementmembranes (Fig. 7).

Discussion

We describe a series of cutaneous dermal neoplagiimstriking clear/granular cell features devetapin

an eruptive fashion in a young male without evigeaotan underlying genodermatosis. Their benigareat
was supported by the lack of atypia, the monomauphappearance of the cells, clinical history ofglon
standing lesions, tendency to spontaneous regressid absence of recurrences. Clinically, the tgmor
ranged from skin-colored to slightly erythematotedeangiectatic asymptomatic papules and protruding
small nodules on his face (particularly nose anstnis), pinnae, trunk and extremities. A long-stiag,
previously unobserved, large, brownish, large,dlague was present on the back of his left leg.

The possibility of a hereditary syndrome was raiaed further investigated, due to the early onadtthe
eruptive character of the tumors. The occurrencendfiple facial (and/or extrafacial) cutaneousdes is



frequently encountered in many familial multiple irsktumor syndromes associated with internal
abnormalities and malignancies, including tuberscigrosis, multiple endocrine neoplasia type letlip
neurofibromatosis, Cowden disease or Birt-Hogg-Bubyndromeao Genetic counseling excluded these
conditions on the basis of personal/family histariphysical examination and laboratory investigatio
Genetic testing did not reveal any germline mutetion theFLCN gene (associated with the Birt-Hogg-
Dub’e syndrome), the FH gene (associated with ldonatosis/Reed syndrome) am&C-1 and TSC-2
(tuberous sclerosis complex) genes.

The histopathologic features of all lesions repbiterein were characterized by an intimate relahgn of
ovoid, plump spindle and clear cells which seenerntanate from the vessel walls. The vascular lesions
contained a varying proportion of clear (vacuolateédnd spindle (non-vacuolated) cells.
Immunohistochemical analysis showed consistentisifvimentin, and h-caldesmon expression as well as
focal expression of smooth muscteactin and CD13, thereby suggesting perivasculaoidnycell
differentiation, whereas immunostaining with appiaie markers ruled out the possibility of neural,
melanocytic or epithelial lineage. The clear celire also strongly and diffusely positive for CDE&BM 1
and NKI/C3 in all lesions tested, in keeping witfe tgranular and clear cytoplasmic changes, asuit s
lysosome storage and vacuolization. The negatipeession of CD163 was of diagnostic value in oudgt
so as to exclude a monocyte/macrophage lineageapglastic cells. This recently characterized antige
considered to be more specific than CD68PG-M1 enidlying cells of monocytic/macrophage lineage
under both normal and pathologic conditian&lltrastructurally, the myoid cell differentiatiorf the clear
cells supported the presence of abundant rough péastoic reticulum and actin fibers with adherens
junctions at the periphery, along with highly lode@d nuclei, numerous lysosomes and membranous
amorphous material, as well as indicating an agireeess of phagocytosis. As all the neoplasmsrithesic
herein had a histopathological characterizationpafdominant clear/granular cell changes, extensive
differential diagnosis with other cutaneous clegt twmors was taken into consideration. Clear adiliexal
tumors, xanthomas, balloon cell melanocytic lesiand clear cell metastatic carcinomas were a mafter
major concern amongst the fairly circumscribed démeoplasms with clear celiss,12,1aMoreover, another
source of concern was the differentiation of theacicell tumors described herein from a serieeocémtly
described clear cell mesenchymal skin tumors witkkerttain histogenesis, including clear cell fibrous
papules perivascular epithelioid cell tumors (PEComasjhe so-called distinctive clear cell mesenchymal
tumory clear cell and balloon cell dermatofibromagear cell granular cell tumorgneurofibroma with clear
cell changess dermal non-neural granular cell tumaadesmoplastic cellular neurothekeomanetastatic
chordoma and epithelioid angioleiomyomsas Although the main immunohistochemical features
distinguishing these entities and the clear cefidis described herein are summarized in Table rthefu
discussion is appropriate with respect to the diffial diagnosis of clear cell fibrous papule, PE@ and
the so-called distinctive clear cell mesenchymahdu Clear cell fibrous papule is an exceedinglera
cutaneous lesion originally described by Soyen.etrad purported to represent a histopathologitanarof
angiofioromas Twenty-two cases of clear cell fibrous papule hbeen reported to date (including the
granular cell varian®),2o - 23Like the common angiofibroma, clear cell fibrouppke appears as a dome-
shaped skincolored to slightly erythematosus sglpapule, which appears most commonly on the nbse
adults. Histopathologic examination shows thatuhigiue feature of this entity is the presence ah@wous
mesenchymal cells displaying copious pale, cledocally granular cytoplasm embedded in a collageno
stroma with increased capillaries. Interestinglyof$% cases in Lee’s sersvere positive for CD68 and
NKI/C3, indicating that these Lsions have a maceagpt phenotype. Although we did initially consider
diagnosis of clear cell fibrous papule for somewif patient’s facial papules, the onset in earfgray, the
presence of large protruding nodules with a telemtatic surface, the eruptive nature, the involeetof
extrafacial sites, the perivascular arrangemenspofdle to plump oval and clear cells that consiste
expressed hcaldesmon and (focal) smooth musalin, did not support this interpretation.

Perivascular epithelioid cell tumors (PEComas) argroup of ubiquitous mesenchymal tumors with
histopathologically and immunohistochemically distive perivascular epithelioid cells (PE€H.These
cells, which have no known normal cellular countetpshow spindle to epithelioid clear to granular
cytoplasm and display a distinctive myomelanocitimunophenotype, expressing both smooth muscle and
melanocytic markers, without diffuse expressiorthef S100 protein. In the skin, PEComas presentlynost
on the lower extremities of adult women as asymptissolitary dermal nodules characterized by nasts
sheets of epithelioid cells with clear or finelyagular cytoplasm, separated by delicately arbagizin
capillaries. Although the clear cell morphologyREComas is very similar to that observed in ouesathe
different immunohistochemical profile led us toewut this entity. Under the descriptive term ‘distive



clear cell dermal mesenchymal tumor’, Lazar andchkr described a series of five neoplasms with clear
cell changes of uncertain histogenesis locatecheridwer extremities of adults, that share soméufea
similar to our cases, namely dermal collections simekts of oval to polygonal cells with abundastcito
slightly granular PAS-negative cytoplasm with unmfopositivity for NKI/C3 and some positivity for
and vimentin, whereas myoid and melanocytic markeese consistently negative. Focal nuclear
pleomorphism and elevated mitotic rate were obskimaeone tumor (Case 5) in this series and all the
lesions behaved in a benign fashion. Distinctiveaclcell dermal mesenchymal tumors are enigmatic
cutaneous lesions that, although share many hi$tojogic and immunohistochemical similarities wittr
patient’'s tumors, do differ, mainly for the preseraf striking desmoplasia, an intimate relationshigh
vessels and hemangiopericytoma-like features. Eurtbre, no transition between non-vacuolated oeid c
and crescentically granular/clear cells was notedldzar and Fletcher's series. All the dermal cleglf
tumors described in our case study were charaetéby spindle, plump to oval and/or round and ctedls
with an intimate relationship with the outer cellsf the vascular structures that showed
immunohistochemical and electron microscopy featuwe myoid cells. These findings prompted us to
speculate on the histogenesis of the tumors fraioytie cells or other perivascular mesenchymalscel
Pericytes, also known as Rouget cells, periendathetlls or mural cells, were first described 923 by
Zimmermann, as specialized cells normally presemirad amphibian and vertebrate capillaneslowever,
pericytes are still under debate as they are diffio define, constitute a heterogeneous popuiatiocells
and their ontogeny is still to be clarified. Badligathey are adventitial cells located within thasement
membrane of capillaries and postcapillary venules are considered to be contractile cells thatilstab
vessel walls, participate in the regulation of bieod flow in the microcirculation and have thelépito
differentiate into other mesenchymal cells, inchgdifibroblasts, smooth muscle cells and osteobtasts
Microscopic study has showed that the periendathielcation of pericytes may easily be confusedh e
periendothelial location of vascular smooth musahs, fibroblasts, macrophages and even epithetibs.
Several markers have been used in immunohistochrgniisidentify pericytes, including smooth musale
actin, non-muscle myosin, desmin, highmoleculargiveimelanoma-associated antigen (NG2), platelet-
derived growth factor receptor (PDGFR)-aminopeptidase A, aminopeptidase N (CD13) and h-
caldesmorzs However, none of these markers is absolutely spetif pericytes or are they able to
distinguish them from vascular smooth muscle @ils other mesenchymal cells.

The concept of tumors made up of perivascular mgelts or pericytes was introduced by Stout andrisiur

in 1942, who coined the term hemangiopericytomdetgcribe a spectrum of neoplasms which sharedrterta
morphologic characteristics: a monotonous appearagic scanning magnification, moderate to high
cellularity and the presence of numerous, varidbigk-walled, branching ‘staghorn’ vessetsdowever,
over the years, it became evident that this vas@atern, although rather characteristic, was spexific,

as it is shared by a wide variety of benign andignaiht mesenchymal entities with a different lineax
differentiationzs,29Currently, entities that might represent true ‘hagiapericytomas’, i.e. tumors made up
of vessels and pericytes, include hemangiopericgtorof the sinusonal tract with myoid
differentiation,myofibroma/myofibromatosis and tke-called infantile hemangiopericytoma with myoid
differentiation, glomangiopericytoma, myopericytoara perivascular myonza.

Although no definite conclusion can be drawn asht histogenesis of our patient’s clear cell tumthne
diffuse expression of h-caldesmon and, focally, atmmusclex-actin and CD13, may be in keeping with the
hypothesis of a histogenetic relationship of nestigaoval and clear cells with perivascular poorly
differentiated myoid cells. Interestingly, theresnva spectrum of pathologic changes in the propomio
clear (vacuolated) and spindle (non-vacuolated},ciebm lesions showing a mixture of spindle t@lmon-
vacuolated cells and clear cells to lesions alncostpletely replaced by fibrosis with only few seattd
clear cell nests. As the most diffuse fibrotic apeswere observed in biopsy specimens from lonyisig
lesions on the lower extremity, these changes n&lyreflect the evolution of the lesions, in lingthwtheir
tendency to spontaneous regression.

The pathogenesis of the cytoplasmic clearing ongeaity of the perivascular myoid cells in ouripat is
also intriguing. The consistent diffuse cytoplasst@ining for lysosome antigens, such as CD68PGahil
NKI/C3, in most of the clear and granular cells &mel ultrastructural findings support the interpten that
these changes may be due to a lysosome-mediatgmotipoprocess. Under physiological conditions,
lysosomes patrticipate in the organelle and macrecubd turnover through the release of hydrolases, a
process called ‘autophagy’ that, depending on #miqular context and intensity, is able to proteells
against cell death or mediate the so-called autmipteell deattsi,32In conclusion, we describe a series of
eruptive, disseminated cutaneous clear cell ne@agth perivascular myoid cell differentiationaryoung



boy. The fact that the lesions began to appear wiedoy was only 1 year old could imply a gendijca
determined condition, even if the genetic studiesoarried out and the family histories we took dat
demonstrate it. At present, our patient is undestant oncologic surveillance. It is hoped thatifetgenetic
advances will help solve this conundrum.
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Table 1. Antibodies {immunoreagentsi utilized

Antibody Clane Source Company Cilution Antigen retrieval
Adipophilin AP125 Mo sa Aeris 1:100 pH a0
BarEP4” Ber-EP4 Mo sa DAKD 1200 pH 6.0
h-Cald esmon E&8 MWl s Ventana 1:100 -
Galpanin CALP M se Thermo Scientific 1: 5000 pH 6.0
GD1a a1 MWl s DAKO 10200 pH 6.0
co1a 28012 Mo se Nowocastra 1:80 PH 6.0
G034* My10 Mo se RO Bicsciences 1:100 pH 6.0
coats JCT0A Mo s DAKD 1.100 pH 6.0
[HIiEY FG-M1 IWow se DAKD 1200 pH 6.0
[HRIE) 1006 Mo sa Leyea Macrosystem 11000 pH 6.0
Cytokeratin AE1/AES" AE1/AES Mo se DAKD 1. 50 pH 6.0
Cytokeratin 77 Ov-TL Mo se DAKO 1: 50 pH 6.0
Gytokeratin 147 LLO0Z Mo se BioGanex 1:100 pH 6.0
Cytokeratin MNF116” MMNF116 Mo se DAKD 1: 500 pH 8.0
EMA Mes Mo se BioGanex 1:400 pH 6.0
Factar Xllla AC-141 M se Thermo Fisher Scientific 1: 1000 -
HWMB45 HMB4 5 W s DAKO 1300 pH 6.0
Langarin 1206 M e Menarini 1: 200 pH 9.0
Ilelan -A A103 Wi s DAKO 101000 pH 8.0
TIG2 NKIC3 IWlow s BiaGenex 1200 -
PGP 8.5 Polyclonal Fabbit [aka Cytomation 118000 pH 6.0
PHLOAT = TDAGST RN-BE? Mo se Santa Gruz Biotechnology 1300 pH 6.0
Vimantin® Vim 2B4 Mo se DAKD 1: 1860 pH 6.0
5100° Palyclonal Rabbit DAKD 1 2000 -
Smoath muscle actin 144 Mo sa DAKD 1500 pH 9.0

“Predigestion praoteinase,

Tahle 2. Differential diagnosis of dermal clear cell tumaors

Entity Lineage Primary immunorgactivity
Clear cell adnexal tumors Epithelial Cytokeratine, EMA, adipophilin
Kanthoma Macrophage COGE, adipophilin

Clear cell melanoeytic nevus and melanoma felanocytic 5100, Melan-A, HMB-45

Clear cell metastatic carcinoma Epithelial Cytokeratina, EMA, vimentin, CO10

MKI'C3, COBB and wimentin (focalj
Factor Xllla

Bmooth muscle and melanocytic markers
Factor Xllla, vimentin, COBE, HNKI/C3
Actin, desmin

Distinctive clear cell mesenchymal tumors Mesenchymal, unspecified

Clear cell'balloon cell dermatofibroma Uncertain (presumed fibrohistiocetic
Pernvascular epithelioid cell tumors (FEComas) Uncertain

Clear cell fibrous papule Uncertain (presumed fibrohistioodic
Epithelioid angioleiomyoma Amooth muscle

Clear cell granular cell tumor Uncertain 5100, NSE, p75,COER, NKI/C3
Meurofibroma with clear cell change fleural 5100, COBB {focal), pra

Mon-neural granular cell tumor Uncertain MKIFC3, CORB (focal)

Desmoplastic cellular neurothekeoma Uncertain NKI/G3,PGPA.5, 310046, calponin, MITF

Chordoma

Neuroectodermal (physaliferous cell)

5100, vimentin, cytokerting and EMA

Vimentin, h-caldesmon, COA3 (focal), smoath
muzcle o-actin (focal), COG8, NKI/C3, bek2

Prezent caze Myofibroblast ipresumed pericyte)

EMA, epithelial membrane antigen; MITF, microphthalmia-associated tanscription factor;, NSE, neuron specificenolze.



Fig. 1. (A and B) Pale facial papules with a teleangitictaurface and grouped multilobated lesions. Gitt8ced lesions on the trunk
(arrows). D) Erythematous papulonodular lesions laaidess, hyperpigmented, cobblestone-like, ifirdml plague on the posterior aspect
of the extremity.

Fig. 2. Eruptive tumors on the face at the 4-year follgw-



Fig. 3. A) A richly vascularized clear cell tumour wittrgminent stromal hyalinization. B) Clusters of rdualear/granular cells are
arranged in perivascular whorls. C) Note the inteneelationship between the clear cells and theselewalls. D) The cytoplasm of
neoplastic cells ranges from finely granular taclend vacuolated.

Fig. 4. A) Exophytic sessile clear cell tumour with sufméal teleangiectasia. B) lll-defined whorls okelr cells surrounding thin-walled
‘staghorn’ branching vessels. C) Perivascular gnewdf spindle to oval and clear cells in a focglpminent hemangiopericytoma-like
pattern. D) Particular.



Fig. 5. (A and B) Early onset facial lesion showing mixedn-vacuolated and clear cellular patterns. B)ivBscular myoid cells
intermingled with clear cells. (C and D) Biopsytbé long-standing plague on the lower extremitywshg prominent fibrotic changes and

remnants of clear cell nodules.

Fig. 6. Immunohistochemical characteristics of neoplasélis. A) h-Caldesmon. Diffuse positivity of peacular clear cells. Note the
stronger expression of this marker on the outer lgghg of the vessels. B) Immunostaining for Hemsmon is confined to the cell
periphery. C) Smooth muscle a-actin. The clearscaéfiow a focal expression of this marker. D) NKI/@3strong diffuse cytoplasmic

expression is shown.
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Fig. 7. Electron microscopy. A) The cytoplasm of the clealls is markedly vacuolated and rich in rougtagiasmic reticulum and
lysosomes (L) (original magnificatiorn20,000). B) Focally, membranous, amorphous maten worm-like structures are apparent
(original magnificatiorx30,000). C) Electron lucent round empty spacesftdérént sizes (original magnificatior2,000). D) The periphery
of the cells expressed thin parallel actin fibek$ With focal dense body formation (D), which innse areas were attached to the cell
membranes forming adherens plaques (X) (origingnifieationx15,000).



