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Abstmcl. Secondary localized amyloidosb has been re­
portecl in a variety of epithelial tumors of skin, but il 
has not been demonstrated previously lhat this material 
satisfies the ultrastructural cri.teria for amyloid. Thrce 
basal cell epitheliomas with secondary localized amyloidosis 
wcrc sludied with lhc electron microscope. In one case 
a predominance of 60-100 Å filaments indistinguishable 
from those of primary localized macular and lichenoid 
amyloidosis was found; in another, tubular filame111s of 
similar dimensions were admixed; and in the third, amor­
phous substance was predominant. In all instances amyloid 
was deposited in the stroma of the tumor, forming islands 
sirnilar to 1hose of dermal collagen; localization was not 
perivascular. Tt is postulated that localizcd cll!aneous 
amyloidosis secondary to basal cell epitheliomas may be 
incluced by dermal fibroblasts under the influcncc of a 
producl of the tumor cells. 

Amyloid deposits in skin may represent a localized 

process or rnay be one aspect of a multisystem 

disease. The localized forms may be primary or 

secondary (1). Primary localized cutaneous amy­

lo.idosis includes lichenoid, macular, and tume­

facient types. In secondary localized cutaneous 
amyloidosis, deposits of amyloid are found in as­

sociation with another disorder. 

Histochemically detectable amyloid has been 

reported in various epithelfal tumors of skin, in­

cluding basal cell epithelioma (I, 3, 10, 14, 15), 

seborrheic keratosis (I), Bowen's disease (l), cy­

lindroma (9), and calcifying epithelioma of Mal­

herbe (pilomatrixoma) (4, 11). but it is not known 

whether such material displays the ultrastructural 

characteristics of amyloid. The purpose of lhis 
investigation was to ascertain whether localized 
amyloidosis secondary to basal cell epitheliomas 
satisfies the fine structural criteria for this sub­

stance. 

M ATERlALS AND METHODS

Lesions from 3 patients with localized curaneous amyloid­
osis secondary to basal cell epitheliomas were excised 
under 1 % procaine local anesthesia. One part of eacb 
specimen was fixecl in 10% formalin and processed 

Fig. I. Amyloid, staincd metachromatically with crystal 
violet, deposited in strama. Amyloid often absent in 
perivascular areas (*)- Small deposits within invaginatcd 
strama of tumor (arrows). E, epidermis. Case I. x 280. 
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Fig. 2. Multiformed amyloid islands near capilJary (C) 

surrounded by fibroblasts (f). Multiplc basal laminas (8) 

separate deposits from endoth?lial cells (E). Same islands 

roulincty for lighl microscopy. Paraffin s�c!ions were 

stained with crystal violet and alkaline Congo red; the 

latter were studied with bright field illumination and 

polarized Jight. The other portion was fixed in S % 

glutarnldchyde in 0.1 M cacodylate buffer. pH 9.2, for 

3 l10urs, rinsed overnight in the same buffer. and re-
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c:mp:ised of varying ratio, of amyloid : collagen (*). 

11, unmyelinated nerve. A,.,.ow, half-desmos::ime-like density 

in fibroblast. Case L x 9 600. 

fixcd wiLh I% osn1:c acid in the same buffer for � hour. 

Specimens were stained with I% uranyl acetate in 50% 

ethanol. dehydrated with increasing concentrations of 

ethan::,l and propylene oxide and embedded in Araldite. 

Thin scc1ions, 400-600 Å, were cm in a Porter-Blum MT-2 

ultramicrototne, �tained wi,h 15% uranyl acetate -in 
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Fig. J Amyloi<l dePJ,ition c·ntiguous with basal lamina 

,urrounding periphery of tumor (8). Ba,al lamina ir­

rcgulnrly thickened (arrow,) and in many placcs ob,cured. 

Aggre11ation of anchoring fibrils (A). /. process of fibro­

b'3st. Case I. x 30 000. Upper IIIJtl, cnlargemcnt of 

methanol and Re)nold,' lead citrntc ( I:?), and observed in 

a Hita�hi llU-1 IC or HLl-12 electron micro,cope. 

For purpo,e< of compari,on. sevcral lc,ions o[ the 

lichenoid aml macular forms of primary loc,1lized 

cutancous amyloidosi, werc also studied. Details of these 

condition, ha,·e been published el�ewhere (5. 12). 

f,lamcnts in main p·c:urz: ur�as marked with * cor­

re,pond 10 each other, though rotated nearly 360°. 

x 87 500. Lm, er 111.1e1, filnments in lichen amyloidosus, 

same magnification ( x 70 000). 

RESULTS 

Basal cell cpitheliomas with sccondary Jocalized 

cutaneous amyloidosis occurred on the nosc of a 

woman aged 75, lhe forehead of a v.oman aged 

84, and thc nose of a man agcd 55. All patients 
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wcre white: the lesions were diagno�ed clinically 

as basal cell cpithcliomas. 

lli�tologic examination of all lesions disclosed 

islands of hypcrchromatic basaloid cells in the 

cuti� "ith oval collections of pink amorphous 

material in the stroma. The latter displayed red 

metachromasia with crystal , iolet (Fig. I); it 

stained red-orange with alkaline Congo red and 

sho,�ed green birefringence ,�ith polarized light. 

Amyloid was not found in the deepu and lateral 

portions of the cutis that were free of tumor. 

Electron microscopic examination of the first 

ca�e showed depo�its of amyloid �eparatcd from 

endothelial cells by multilayered perivascular basal 

!amina (Fig. 2). Amy!oid deposits rcsembled col­

lagen is!ands (Fig. 2): in man} is!ands, collagen

and amyloid wcre admixed (Fig. 2). Some amyloid

deposits ,,ere contiguous with the basal lamina

at the periphery of lhe tumor (Fig. 3): most were

surroundcd by fibroblasts. Half-desmosome-like

dense plaques werc sometimes produced on the
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Fig. 4. Tubular fil,1111ent� prcdominate; 
tubular nature evident in cros, seclions 
(arro11 s). They measure about 60-100 A in 
diameter. simil.tr to filamcm� in lichen 
amyloido�us (inset). x 38 700. lnset: 

X 62 500. 

plasma mcmbranes of these fibroblasts (Fig. 2). 

Amorphous substance was increased in the amy­

loid deposits connected to the basal lamina, but 

filamentous components were also present (Fig. 3). 

Solid and sometimcs tubu!ar 60-100 Å filaments 

were seen. Tubular profiles "ere best , isualiLcd 

in cross section (Fig. 4). Compared with thc 

amyloid filaments from lesions of lichenoid and 

macular amy!oidosis, solid filaments were similar 

in their dimensions and in their straight, non­

branching morphologic characteristics (insets of 

Figs. 3. 4). Tubular filaments were not found in 

macular and lichenoid amyloidosi5 (insets of 

Figs. 3, 4). 

Electron microscopic study in the second case 

also showed variably shaped i5lands of amyloid 
(Fig. 5) within the stroma of the !urnor. The 

amyloid was composed mainly of moderate!y 

electron-dcnse amorphous material (Fig. 6 A) with 

a small number of filaments similar to those in 

lichen amyloidosus (Fig. 6 B). Degeneration of 
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collagen was remarkable in many placcs and 

empty spaces halr-fillcd with smudgy material 

were seen (Fig. 5). 

Electron microscopy in the third case rcvealcd 

islands of amyloid with various ratios of col­

lagen-amyloid admixture in empty spaces be­

tween tumor groups (Fig. 7). Amyloid blands 

were often in conlact wiih the basal lamina of 

the tumor. Jncreased numbers of anchoring fibrils 

abutted upon thc basal lamina which often be­

came irregularly widened (Fig. 9). Mast cells were 

frequentl} encountered in the stroma (Fig. 7). 

Straight, nonbranching filaments measuring 60--

100 A (Fig. 8) ,1ere seen most often at high 

magnification; these appeared identical wilh those 

of macular and lichcnoid amyloidosis (Fig. 8, 

in<;et) 

COMMENT 

Localized amyloidosis secondary to ba-;al cell 

epitheliomas sati�fies the fine slructural criteria 

for this substance. Histochcrnically identifiable 

amyloid in basal cell epithcliomas was found to 

consist of filaments (including the tubular variety) 

Fi11. 5. Severnl islnn<ls of prc<lominantly 

amorphous material; collagen fibril, (C} 

diminishcd and degcnerated, leaving spaces 

(>11<}. Ca<:e 2. x 11 800. 

and amorphous substances depositcd in the strama. 

Filaments with the morphologic characteristics 

of human cutaneous (2, 5) and systemic experi­

mental (l 3) amyloid were found either as pure 

accumulations or admixed with les� characteristic 

material. Varying proportions of amorphous sub­

�tance can be found in cutaneous amyloid. but 

its predominance is rather rare. The amorphous 

material of medium electron-density found in 

case 2 rescmbles the major component of thc 

colloid in colloid milium (6) and thc hyalin of 

lipoid proteinosis (7). 

The deposition of amyloicl in collagen-like is­

lands and its admixture with collagen may indicate 

that it is produced in a sirnilar fashion. In pre­

vious studies on prirnary localiLed cutaneous 

amyloidosis (2. 5. 8), local production of amyloid 

by dermal fibroblasts was suggeslcd by the de­

position of amyloid in close spatial relation wilh 

active fibroblasts which often contained intra­

cellular arnyloid. This was further supported by 

the sparing of perivascular spaces; neoformation 

of amyloid and discharge of intracellular amyloid 

precursor into lhe extraccllular spaces in granulal­

ing wounds following biopsy of amyloid lesions; 
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and the good general health and normal serum 

globulin profile� in these patient�. 

Epithelial tumors such as basal cell cpi1heliom:i. 

but apparently not mesodermal tumors. have b::en 

as\ocia1.:d \\ i1h arnyloid depo,i1ion. The )imitation 

of amyloid dcposits 10 the stroma of the tumor 

suggests the possibihty of a pathogenetic contri­

bu1ion b) tumor cell�. 
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Fi�s. h A. ij, F.nlargcmenl of amorph:iu, 
i,luml in l'ig. 5. Poorly clcfined ,hort 
filament, (urrmn) ,imilar to th:is: in lichen 
amylcido,u, (B). Compared with 1ntact col­
la1?en fibril (C). r;:und ,pacc� (.t) ,ecm lo 
r�pre,�nt degenerated collagtn fibrils. Casc 
2. (A and B) x 48 700.
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Fifl. 7. Collagenou, ,1roma largcly dis,olved b�twccn two 
tomor island� (B). Amyloid islancls (A) and mast cell 
(M) in space. Ca�e 3. x 5 800. 
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Fig. 8. Amyloid isl,md compo,-ed mainly of 
filame11ts similar lo those in lichen amyloid­
osus (111set). C, collagen. Ca,e 3. x 90 000. 

Afler the s11bmjssion of the manu,cript, we found that 
Siigemi published a paper (I) in which he de�cribed bisto­
chemic.:ally detectable amyloid in Lhe stroma of tumor:, 
of epi1helial origin; namely, basal cell epi1helioma, fibro­
epithclioma premalignum (Pinkus) and mammary glaml 
carcinoma. Amyloid in these tumors was "ad,orbed'' 10 

elastic fibers in varying degree, as demonstrated by 

sp�cif1c decre,ISe or d�appearance of histochcmical 
amyloid by elastase digestion. h may be presumed that 

the varying amount� of clectron-dense amorphous sub­
stance admixed in umyloid islands (Fig. 5) repre�ent 
elastin-like ,ubstance. 

I. Silmegi, J.: Elastase digcstion of thc amyloid•like sub­
stancc surrouoding mammary cancer and basal cell
carcinoom of lhe ;kin. Acta Dermatovener (Stockholm)
53: 99, l 973.
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Fig. 9. Amyloid island contiguous with thick 

basal lamina (arrows) surrounding periphery 

of tumor (B). Many anchoring fibrils (*) 

about upon basal lamina. Case 3. x 26 500. 
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