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CELLULAR CHANGES I THE BASALOJD CELL PAPILLOMA 

B. L::gerholm, A. Frithz and C.-J. Sant Orp

From the Dt•partml'/1/s of Dermatology. Karoli11s!.a ,\/u!.11111·c1 and Söclersj11!.huse1, Stod,ho/111, Sweden 

Ab.mact. Electron microscopic analyscs or basaloid cell 
papillomas of the solid and papillomatous types arc rcported. 
The submicroscopic or11aniza1ion is described. Some of 1hc 
ultra5tructural findings. e,g. an increascd numbcr of mito­
chondria. a certain mitochondrial polymorphismus. the 
occurrcnce of irregularl) shaped intracytoplasmic, �sicles. thc 
abundance of cndoplasmic reticulum hypcrtrophy and thc 
remarkable pre�ence or microtuhulc-likc structurcs, an un­
usual rinding 111 a material fixed al thc 1empera1urc used, are 
indicating an altered metabolic activity. The alternating 
prcscnce and absencc of keratohyalin is round to be sub­
micromorpholo11icall} rclated 10 1he formation or A- respec­
tively B-cells. This is compared with the formation of para­
keratosis in psoriatic lesions without kcratohyalin. A forma­
tion of orthokeratosis as seen by the light microscopical 
procedure sccms possible without preceding occurrence or 
keratohyalin. 

Key "·ords: Basaloid cell papilloma; Seborrheic keratosis; 
Kcra1iniza11on: Orthokeratosis; Parakeratosis; 
M icrotubules 

The cellular changes in the psoriatic epidermis 
indub1tably culminatc in the rormation of the para• 

Abbrerwtion; 

AF anchoring filaments 
D dcsmosomc 
D F anchoring [ibrils 
EM nuctear envelope 
ER endoplasmic reticulum 
ID intercellular disc 
IV cytoplasmic imagination 
JG junction granulcs or halr-desmosomcs 
KH keratohyalin 
KR kar)oplasmic rcmnant 
K P keratin pattcrn 
LB lamina basalis 
M mitochondria 
N nucleus 
0 Odland bodies or keratinosomes 
R ribosome 
T tonorilament bun<.llcs 
TF 1onofilamen1s 
TM tonofilamentous material or amorphous masses 
TS intracytoplasmic threa<.1-hke structure 
V membrane-bordcrcd vesiclc 

keratotic horny layer. The omnifarious submicro­

scopic cellular alterations of psoriatic epidermal cells, 

particularly rcpresented by a paucity of 1onofilamcn1s. 

a poor differentiation of thc desmosomes, the abun­

dance of cell organelles, the absence of or marked 

decrease in keratohyalin, present a most attractive 

morphological explanation of the surceasing kera­

tinization in psoriasis (6, 9). 

The mest salient feature in rhe panorama of the 

lacking psoriatic epidermal cellular differentiation 

preccding the parakerato�is is the deficiency or 

keratohyalin, Briefly, this conjectures thal, among 

01her things, the synthesis of keratohyalin is actually 

of vital significance in orthokeratosis. 

When studying keratinization, it is or interest to 

analyse another biological process characterized by 

the formation of orthokcratosis without keratohya­

lin, as visualized by the light microscopical procedure, 

e.g. the basaloid cell papilloma.
The basaloid cell papillomas present a multifacetcd,

often bewildering, clinical and histological appear­

ance (I, I 0, 11, 13). A thorough submicroscopic 

analysis of the basaloid cell papillomas is given by 

Braun-Falco et al. (2, 3). According 10 thesc authors 

thc main cell in the basaloid cell papilloma or 

seborrheic keratosis is of basaloid type, which has 

an undeniable ability to differentiate. They empha­

size a predominance of the nucleus in relation 

to the cytoplasm, the abundance of mitochondria, 

the perinuclearly arranged tonofilament bundles, 

the perikaryon and the presencc of well diffcr­

entiated dcsmosomes with a reduced occurrence 

in the basal layers of the tumour. They also mention 

thc abundance of ribosomcs with accentuation in thc 

suprabasal layers. Keratohyalin often occurs but 
may show an ambiguous absence, espccially as 

regards the orthokeratosis and hyperorthokeratosis 

characteristic of the tumour. 
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Fig. I. Section or basal cell from basaloid cell papilloma and 
parl or the dermo-cpidermal junction. 36 000. 
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Fig. 2. Part or basal cell "ith ,oluminous invagonations and 
lamina basalis. 58 000. 
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Fig. 3. Parts of epidermal cells of basaloid cell papilloma "ith 
cell bordcrs. x 30 000. 

Fig. 4. Parts of epidermal cells prescnting a portion of 
preserved nucleus and a deteriorated nucleus. 31 000. 
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rig. 5. Oetail of cytoplasm of an epidcrmal cell showing wcll Fig. 6. Portion of C}toplasm and nucleus of an cpidermal cell. 

dcveloped endopla�mic reticulum. 95 000. 62 000. 
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Fig. 7. Section through four succe�i,e cell la}ers showing 

Odland bodies, keratoh�alin, and keratin pattern. x 44 000. 
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Fig. 8. Detail of epidcrmal cytopla,m containing a m�mbranc-

borded , esicle. 143 000. 
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Fig. 9. Octails of q toplasm sh0\\ ing thread-like structures, 

mitochondria. and ribosomes. 96 000. 
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Fig. 10. Micrograph showing cytoplasmic dctails \\ ith thread-

like structures. I JS 000. 

Acta Derma/Orener (Stockholm) 55 



MATERIAL AND METHODS 

The material consisted or 5 patients with clinically and histo­
logically well defined basaloid cell papillomas of the solid 
and papillomatous type. Samples for examination were ex­
cised in toto under local anaesthcsia and were taken from the 
trunk. 

Specimens for clectron microscopy were fixed in 4 •• 
glutaraldchyde buffered with a phosphate solution at pH 7 
for 6 hours at 4°C. Postfixation was performed in 2 ••
osmium tetroxide buffered with phosphate solutions for 2 
hours at I 8°C, and thc spccimen were rinscd in the phosphate 
buffer solution. After dehydration in increasing concentra­
tions of acetone thc specimen were embedded in Vestopal W. 
The sections were stained with uranyl acetate and lead citrate. 

RESULTS 

The basaloid cell papilloma or the seborrheic kera­
tosis or the verruca senilis is a benign epidermal 
tumour submicroscopically delineated by a virtually 
normal lamina basalis separating the neoplasm from 
the dermis (Figs. I, 2). The lamina basalis measures 
300-400 Å in thickness and is separated from the
epidermis by a space of lesser density, the larnina
lucida, approximately 300 Å thick. This space is
frequently seen bridged by material of the same
density and similar structure as that of the lamina
basalis, the anchoring filaments (7, 8). These bridges
are found on the side of the basal cells connected
with the junction granules or half-desmosomes (Figs.
I, 2). The lamina basalis locally appears amphibologi­
cally double-contoured but no invaginations of the
continuous elcctron scattering membrane appear.
Beneath the lamina basatis is a fairly broad, le�s
dense area containing dispersed, small fibrillar
structures-anchoring fibrils (7). Vesicles with a
diameter of 300-800 Å presumably of micropino­
cytotic charactcr are found locally as invaginations of
the plasma mcmbrane between the half-desmosornes
or free in the vicinity of the lamina basal is. Nurnerous

voluminous invaginations of the basal cells partly
delineated by plasma membrane are found between
this membrane and the outerface of the lamina
basal is ( Fig. 2).

The superabundant cell type in the solid and 
papillomatous basaloid cell papilloma is a small 
basaloid cell which is indicatively analogous to the 
cells af thc epidermal basal cell layer than to the cells 
of the basal cell carcinoma (4). This cell type (Fig. 3) 
shows fairly well differentiated desmosornes, how­
ever, locally decreased in number, sometimes in 
agreement with, sometimes at variance with, the 
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observations of previous investigators. The existence 
of a tonofilament-desmosome relationship is unques­

tionable. The ubiquitous, uniform cells have normally 
differentiated unit rnembranes and are separated by 
intercellular spaces of ostensible variation in volume, 
caused in each case by multifolded invaginations. 

The cytoplasrn of many of the basaloid cells is 
characterized by an abundance of well differentiated 
tonofilament bundles (Fig. 3) mostly haphazardly 
arranged. Ubiquitously intermingled with such cells 
are cells predominantly containing amorphous 
masses. e.g. aggregations of a material resembling 
the tonofilarnentous material in its contrast behav­
iour (Fig. 3). This indicative dimorphous state of 
tonofilamentous differentiation is also observed in 
one and the same cell (Fig. 3). With regard to the 
tonofilamentous differentiation, ihree types of cells 
are thus present. In particular, these amorphous 
masses are seen in the proximity of ribosomes or 
aggregations of ribosomes. 

The association between the lonofilament bundles 
and the desmosomes is well developed in all layers of 
the tumour. The desmosomes appear well di[ferenti­
ated with a subrnicroscopic rnorphology in agree­
ment with previous analyses as published by Orfanos 
(12) and Rupec ( 14), among others (Figs. 3, 7). The
endoplasmic reticulum often appears hypertrophic,
independent of cell leve! (Fig. 5), with numerous
attached and randomly dispersed ribosomes in cyto­
plasm. There is a cytoplasmic abundance of ribo­
sornes, randomly dispersed and ubiquitously seen
singly and often pentangularly outlined when felicito­
usly cross sectioned ( Figs. 5, 6. I 0).

The mitochondria occur in increased numbers 
throughout the lesions but present multitudinous 
configurations. They rnay show advanced cristolysis 
(Fig. 6). On the other hand they have fairly well 
differentiated cristae, often with the coexistence of a 
rathcr amorphous or grainy electron-scattering 
material (Figs. 4, 6, 9, 10). The mitochondria evince 
distinct variations in shape and volume (Figs. 4, 6, 
9, 10). The polymorphism does not show any rela­
tionship to cell layer, i.e. juxtaposed cells may thus 
contain quite differently shaped mitochondria. 

Irrespective of the leve! in the tumour, the nuclei 
appear ova.1 or irregularly shaped with a differentiated 
nuclear envelope. The dispersion af chromatin is 
variable and may show differing localization. 
Nucleoli are often seen, having a porous character. 

The straum granulosum (Fig. 7) is mostly repre­
sented by a single layer of keratohyalin, though cells 
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without or with poorly differcntiated keratohyalin 

do occur. Odland bodics or keratinosomes \\,ere 
found irregulary dis1ributcd in thc basaloid cell 
papilloma. A stratification is seen, with the corneal 
Jaycr in A-cells having a morc homogeneous keratin 
pattcrn and 8-cclls ha, ing an irregular fibrous struc­
turc. When prcccded by a kcratohyalin-con1aining 
granular layer, corneal cells oF the A-type are differ­
entiated, succeedcd by B-celh. Without 1he occur­
rence of kcratohyalin thcre is an abrupt formation of 
J3-cclls. The corneal cells arc bordercd by a tri­
morphous membrane consisting of two strongly 
electron-scattering laycrs about 30 50 Å thick and a 
morc weakly scattering interspace of about the ,ame 
sizc ( Fig. 7). The attachmcnl plaques are no lon ger 
visible and the intercellular discs have become 
extremely dense and strongly electron-scattering. A 
pcculiar vesiculating degeneration of the intercellular 
disc� is orten ob�en ed ( Fig. 7). 

lrrespective of the cellular levcl, amphibological 
irregularl) shapcd areas of strongly electron-scauer­
ing granular material are observed in cells virtually 
lacking preserved nuclci. These sometimes porous 
areas seem to represent diffcrent dcgrees of nuclear 
and nucleolar deterioration, as depicted in Fig. 4. 

Within such supposed disintcgrated nuclear struc­
ture� (and also in preserved nuclei) small. dense 
particles may be observed ( Figs. 4, 6), ha ving the 
same submicroscopical properties as ribosomes. 

The cytoplasm of man) basaloid cells in section 
contains vc�iclcs of varyins shupe und si,cc, dclimitcd 

by a trimorphous membrane mea,uring about 80-
JOO Å, i.e. about 1he same sizc as thc unit membrane 
(Fig. 8), and clearly ribosome-like particlcs are dis­
perscd in a discrete, slightly reticulated amorphous 
material. 

In the cytoplasm of the cpidermal cells of the 

basaloid cell papilloma, a thread-like or tube-like 

amphibological s1ructure, orten of considerable inde­
terminate length and constant diameter ( I 80-190 Å) 
is observed (Figs. 9, 10). There is a central longi­
tudinal space of "eaker electron scattering property, 
demarcatcd by 1wo poorly distinguished longitudinal 
zones sh0\\ ing considerablc enhancement of con­
trast, and indicating a separating structure between 
the cyloplasm and thc thread-likc or tube-like con­
figuration. This thread-likc structure is found 
haphazardly localized in the cytoplasm, often with­
out any demon�trable conncction "with other known 
cell organclles. 
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DISCUSSION 

The basaloid cell papilloma or seborrheic kcratosis 
presents a particular submicroscopic organization, 
as reported by Braun-Falco et al. (2) and described 
in the present study. Onc apparent featurc of the 
cellular differentiation is the final formation of 
orthokeratosis, cither bcginning with A-cclls when 
prcceded by a kcratohyalin-containing granular 
laycr or, withoul the occt•rre-tice of kcratohyalin, an 
abrupt formation of B-cells. Dcspite the absence of 
nuclear structures and lipid droplets in thosc B-cells, 
their cytoplasm somehow resembles that of the para­
keratotic cells of the p�oriatic stratum corneum (9a). 
As orthokerato:;is is the product of the normal 
epidermis. which substructurc is wcll known, il is 
of intcrest to observe certain aberrant features of the 
tumour cells, de;pite which a morphologically nor­
mal terminal poinl is reached. In all le\els of the 
basaloid cell papilloma, therc is a paucity and irre­
gular distribution of Odland bodies, in contrast to 
the abundance of 1hosc organclles in normal epider­
mis. The keratohyalin i5 either missing or occurs 
only in a �ingle layer of thc stratum granulosum, 
which seems poorly differentiated and often cannot 

be obsencd by light microscopical procedures. The 
complex of the tonofilament bundles and the desmo­
some� is \\CII presencd throughout the tumour. 
These circumstances certainly play an important role 
in the preceding process of orthokera1osis. The lack 
of this differentiation of the tonofilament-desmo­
some complcx m psoria�i:. predisposes to the forma­
tion of parakeratosis, and together with the paucity 
of Odland bodies. results in dcficiency or absencc of 
keratohyalin (9). The epidermal cells of the basaloid 
cell papilloma, howevcr, have the ability to form 
orthokeratosis. The orthokeratosis of this tumour 
could depend on, or at least be heralded by, the well 

differentiatcd tonofilament dcsmosome complex 
which is ccrtainly lacking in psoriasis. As in the 
psoriatic epidermis, thcre is a paucity of Odland 
bodics and frequently also of keratohyalin. The 
poorly differentiated Odland bodies of psoriatic 
epidermis (9) do not occur in this material. 

Multiple invaginations of the unit membrane fac­
ing 1hc lamina basalis are repeatedly found, partly as 
micropinocytotic vesicles and partly as considerably 
more voluminous invaginations, presumably reflcct­
ing an enhancement of nutritional activity. As further 
signs of an acceleration of cellular metabolism could 
also be interpreted the abundance of ribosomes, the 
increased numbcr of mitochondria and the hyper-



trophic endoplasmic reticulum. A derangcmenl of 

the milochondrial function is indicated by signs of 

deterioration of the organelles. 
An altered ccllular metabolism or an abnorma! 

cytoplasmic differentiation is indicated, as reflected 
by the occurrence of cells containing tonofilamcnt 
bundlcs in juxtaposition tO cell� containing amor­
phous masses of the same elec1ron-sca11ering proper­

lies as tonofilamentous material. The occurrence of 

such masses as a sign of altercd cellular metabolic 

acti,ity has been ob�erved in p�oriatic lesions (7). 

The lamina basalis appears as a continuous struc­
turc with no epidcrmal cyioplasmic protrusions and 
an intact configuration of the junctional structures. 
Localized thickenings of the lamina basalis are scen 
oppo�itc thc half-de�mosomes. lncrease in width of 
the bascment membrane is also reported in normal 
skin and split-skin autografts (5). The occurrence of 
duplicated lamina basalis is comparativcly rare. 

These observations may indicate some altered nutri­
tional function of infraposed structures. 

A vesicular degeneration of the intercellular discs 
occurs. -,imilar to that in psoriasis (9) of the stratum 
corneum, although not accompanied with the same 
degree of desquamation. 

The vcsicles haphazardly occurring in the cyto­
plasm are observed in sections from many spccimens. 
They are bordered by a unit membranc-like struc­
ture. Without disavowing other possibilities, they 
may represent invaginations of thc intercellular 
space, also reflecting some kind of altered metabolic 
activity. The thread-like or tube-like structures 
repeatedly round in the cytoplasm of cells from 
different parts of thc basaloid cell papilloma scem 
to be similar to the slender tu bu les described as cyto­
plasmic microtubules, as presented in some surveys of 
ultrastructural analyses ( 14, 15, 16). Thcsc tube-like 
cytoplasmic eon figurations have been ascribed several 
possible functions. These may be supportive or con­
tractile or serve microcirculatory purposes or parti­
cipate in deviant cellular growth. 

The microtubules seem to have a certain oricnta­
tion in, for instance, the axonemcs, mitotic spindles 
and phagocytizing cultivated macrophages. The 
haphazard orientation of rhe thread-like or tube-like 
structures in the present material which, despite of a 
certain divergence in diameter, is similar to the 
microtubules, does not allow or any ascription. lf one 
assumes that the microtubules may be multifunction­
al, they can somehow panicipate in deviant cellular 
growth, as in the present tumour. 
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It is well known thal the microtubules are cold­

sensitive but a simultaneous use of glularaldehyde 

and osmium tetroxide is reported to preserve those 
configurations though, however, such preservation 

has also been described when using ice-cold glutar­
aldchydc and osmium tetroxide postfixation. Thus 
the fi'lation used in thc present material does not 
contradict the possibility of the tube-like structurcs 

being microtubules. However. the exact function of 

the lube-like configurations observed in the cyto­

plasm of thc cpidermal cells of the basaloid cell 

papilloma remain� a mystery. 
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