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ON THE HISTOMORPHOLOGY AND ORIGIN OF MALlGNANT 

CUTANEOUS CHA GES JN EPlDERMODYSPLASlA VERRUCIFORMIS 

M. Ruiter

Fro111 the Dep11rt111e111 oj Demwtology, U11ii·ersi1y oj Gro11i11ge11, The Netherlands 

Abstract. The result, are reponed of a histological ex• 
amination by mcans of scrial or muhiplc scctions of 7 
malignant lesions of \'arying 1ype found in a p:11icn1 wi1h 
epidermodysplasia verniciformis. A number of morc or 
less conspicuous histological featurc, encountered in the 
various biopsies arc rccorded; Acantholysis wa� fairly 
common. Two of 1hc biopsies showcd the pic1ure of an 
adenoid squamom, cell carcinoma, while a kera1osis• 
senilis-like lesion. if not remo\'ed. would also probably 
have developed in10 1his typc of carcinoma. Areas o( 
atypically prolifernting cpithclium sh:.iwing Dowenoid 
fealures wcre seen in a number cf 1h: examined biopsies. 
Adjacent to rudimcntary pilar Mructures. di�tortion and 
degenera1ive ahera1ion\ of hair follicles were found. Un• 
ususal cells observed ,n some of thc biopsies nrc dcscribed 
and discussed. All biopsies showcd aclinic clastosis in 
the uppcr layers of the dermis. No conclusivc cvidence 
of ;1 relationship between tbe malignant cbangc� and the 
original E.V. Iesions could be demon,trated from a histo• 
logical point of view. This is in contradistinction 10 the 
opinion of other authors. Microscopic examination of 
clinically unaffcctcd skin from thc forchcad showecl, 
besides mrophy and pigmentation of the basal layer of 
tbe epidermis, the occurrence of ,cattered melanophages 
and actinic elastosis in the dermis. Serial sec1ion of tbis 
biopsy addilionally revealed at onc place a downward 
proliferution of cpithclium suspeclcd of being malignani. 
Sincc knowledge of the origin of malignant changes in 
E. V. mu,t be considcred 10 be ,till incomp!ete. m:ire at•
tention \hould be paid in the author', opinion 10 th� un• 
usual actinic damage found al a rel;11ively early age in th: 
exp�sed skin of 1hese patients. 

One of the more remarkable features of epidermo­

dysplasia verrucirormis (E.V.) is the development 

at a rclatively young age of malignant changes 

on the exposed skin. It is generally assumcd that 

these are derh·ed from "original" (virus-induced) 

E.V. lesions. In I 969 we suggested that epidermo­

dysplasia verruciformis might be one of the rare

conditions in hum:rn pathology in which a virus

may be in,·ol\'ed in carcinogcnesis. In a subse­

quent article (1970), however, we reported our
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wsp1c10n that, in addition to malignant trans­

formation of E. V. lesions. solar carcinomatous 

changes mighl occur independently. In view of 

this the possibility of skin carcinoma� developing 

from "original" EV. lesions needs further proof. 

The purpose of the present paper is to study 

the histopathology of malignant changes occurring 

in E. V. on a larger scale. At the same time. atten­

tion has been paid to the question whether the 

m::ilignant skin alterations in E. V. show histo­

logical fe:itures which migh1 indicate that they 
arc the result of a molignant transformation of 

"original" lesions in this cutaneous condition. A 

characteristic histologi-::al feature of the !alter is 

thc presence of nests of clear (vacuolated) cells, 

which locally give the epidermis a "basket-weave" 

pattcrn. 

MATERIAL A 10 TECH IQUES 

The patient (malc) was al the lime of lhc first examina• 
tion (1964) 22 years of asc and was institulionalizcd 
cl�cwhere becau,c of imbecility. The skin picturc wu� 
1ypicul. and a virus could thcn be demon,trated for thc 
fir-.t lime (5). In 1968 malignant cbanges were observed 
on th� forehead. Since theo, precarcinomas and carcinoma� 
dcvelop�d 011 the face. In addition to biopsies and ex• 
ci�ions of 7 suspecl lesions, a biopsy of clinically un­
affecied skin (forehead) wa� used for micrcscopical ex­
uminaticn. Formalin. or Bouin•fixcd paraffin scc1ion, 
,·.er� stained wilh hematoxylin and csosin or by mean� 
l f 1h: Verhoeff 1echnique. Serinl or muhiplc sections cf 
atl bi�psies wcrc cxamineu. 

RESULTS OF HISTOPATHOLOGICAL 

EXAMINATION 

Biopsy (11) I ol'(,/, sligthly scali11g greyish lesio11s 

j10111 the Jorehea,I) 

Most section, �howed two l) pes of histological cbangc, 
( Fig. I). Plaquc-likc acanthotic areas were found, com,i,1-
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Fig. J. From biop,y (a), (Lejt) prolifera1ion of small dark 
cells. (Right) proliferating sqL1amous epithclium wiLh dis-

ing of small dark basophilic cells showing imercellular 

bridaes. Pigment was often scen in thc basal layer and 
elsewhere in the thickencd epidcrinis. Othcr areas showcd 
a more or less pronounced papillom:nosi, associated "ith 
verrucose acanthosis. J lcre the epidermis oftcn showed 
los- of normal architecturc, some of the cells being 
atypical. Occasionally u small horn pearl was found. Areas 
of dyskerntosis (sce also Fig. I) werc al,o observed in 
the,e parts. The adjacem proliferating epidcrmal cells 
sbowed a disordered arrangement with polymorphous 
nuclei, incipient horn pearb and whorl-like arrangemcnl 
of prickle cells. In a fcw areas dcep in the ncanthotic 
dy�plastic epithelium there were minule cystic foci which 
con1ained a fe" acantholy1ic cells. The cys1ic foci seemed 
to be devcloping a glnndular spacc. The cells of the 
siratum granulosum Jying over the dyskeratotic areas 
werc darkly staincd and oftcn extrcmely clongatcd, giving 

them a band-lil..e appearancc. The laucr s1ruc1ures were 
also seen in thc ovedying (!hickencd) horny layer (pnrn­
keratosis). In addition discrete mostly round nests of 
fain1ly stained prickle cells wcre seen within the thickcned 
epidermis (Fig. 2 A) which were ob,'iously d.isLinct from 
the adjaccnl compre,,ed Malpighian cells. They were 
cuboidal in shapc or, less frequently, elongated; the lotter 
were more often found at thc periphery o( lhe cell ncs!s. 

In serial section, lhese cells showed a lendency lo kerati­
nization (oftcn incomplete). l n �ome of thesc cell ne,1s 
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ordered arrangement and some atypia. (Cemre) an area 
sh:>wing dyskeratosis. H. nnd E., x 70. 

either at thc periphery or in the centre there were one 
or two largc swollcn cells with con.,idernble amounts of 
violel homogeneous cyloplasm and !arge rathcr pale nuclei. 
In a number of !>CCtions similar cells were also found 
clsewhcre in the epidermis. They occurred singly, in smull 
group-., or even in a tubular arrangemcnt (Fig. 2 B). They 
were devoicl of intcrcellular bridges. Same showcd 11n 
enveloping membrane. Similar swollen cells wcre scen 
in areas of dyskcrato,b. and more espccially at their 
p�riphcry, where 1hey often showed panial kerntinization 
incre:t�ing 1owards tbe centre o( such area�. 

In the sections, hair follicles were scen lo be in various 
slages of developmenl. They showed dislortion and de­
generative changes. Thus a follicle was filled with dc­
genernled cells and no bair could be demonstralcd (Fig. 
3 A). Scrial section, sometimes revealed kerntotic material 
in the centrc of these intrafollicular masse� of degcnerated 
cells. Occasionally the ostium of a hair follicle was snr­
r,mndcd by sevcral laycr� of large, darkly staincd fusi­
form cells with abundant, occasionally foamy cytoplasm 
and !arge vesicular nuclci (Fig. 3 8). Only the uppcr 
layers of tbese cell� seemcd devoid of interccllular bridge,. 
They wcre scen 10 extend for a short distancc at both 
sides of thc ostium betwcen thc grnnular Jayer and thc 
underlying rcte Malpighii. Sevcral rudimentary pilar struc­

tures were found. The uppcr layers of the dermis showcd 
actinic ela�tosis. 
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Fig. 2. From b1op�y (a). (A) Sharply demarca1ed ncm of 

pale cells. Thcrc is almost complclc keratinizution in lhe 

righl upper spccimen: to lhc lefl is u larger nest in which 

the pale cuboidal cells are clearly shown. ln lhe cenlrc of 
lhe larger �p�cimen lhere is incipient indhidual cell 

keratinization. (B) Large cells witb bomogcneous bluish 
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cy1opla�m and ra1her large nuclei. Tbere are no inter­

cellular bridge�. lncipicm membrnne formation is scen 

in places . .In lhe centre (lower purt) a ncs1 of pale cells 

sho" s a similar cell wi1h large amounls of bluish cy10-
plnsm. H. ond E., x ISO. 
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Fig. 3. From biopsy (a). (A) Alterations of hair follicles 
showing bud-like sweUing in the upper third, caused by 
accumulation of degenerated cells. ( x 60). (B) Several 

Biopsy (b) 

The horny layer displayed hyper- and parakerntosis; lhe 
epidermis showed moderate papillomatosis, often associ­
ated with verrucose acanthosis. The cells of the stratum 
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layers of !arge fusiform dark cells with vesicular nuclei 
surround the orifice of a hair folliclc. Similar cells were 
found in biopsy (b). H. and E., x 150. 

Malpighii presented a disordered arrangement; several 
were arypical. Buds of proliferating atypical cells werc 
scen exteoding downwards at the dermo-epidermal juoc­
tion, occasionally surrounding the upper part of a hair 
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follicle. Within the atypically proliferating epidermis small 
horn pearls-often with parLially keratinized cells-and 
individual cell keratinization were observed locally. From 
an examina1ion of serial sections i1 appeared thnt in the 
upper part of these bud-like proliferalions occasional 
degencrative processes occurred with swelling and fusion 
of the cells, rcsulting in amorphous basophilic masses. 
Here too were found small groups of Jarge rounded cells 
with abundant, occasionally foamy, basophilic cyroplasm, 
some1imes surrounded by membrane-like structures. They 
appeared not unlike the !arge cells wbicb were found 
lining the ostia of a number of bair folUcles in biopsy (a). 
Ostia of bair follicles surroundcd by similar cells were 
also secn in the biopsy under discussion. A number of 
hair follicles showed distonion and degenerative changes. 
Rudimentary and hypoplastic hair follicles were observed 
in several sections. In the dermis a modcrately dense in­
flammatory infiltrate and distinct actinic clastosis were 
found. 

BiopsJ• (c) 

The histologic examination showed a Bowenoid appearance. 
Multiple sections were examined. Oetlema of the upper 
layers of the epidermis was notcd in all sections; among 
the epithelial cells a number of oval or fusiform specimens 
with basophilic (occasionally foamy) cytoplasm and pale­
staining nuclei of varying size were seen. Some resembJed 
the !arge basophilic cells observed around the follicular 
ostia in the preceding biopsies. The intra-epidermal swcat 
ducts wcrc distended. Jn the dermis a chronic inflamma­
tory reaction was observed. In 1he upper layers of the 
connective tissue, foci of actinic claslosis were pre�ent. 

Biopsy (d) 

In the first sections of the series there was hyperkeratosis 
and parakeratosis. Jn mosl of Lhese sections tbe epidermis 
was sligbtly thickened but :s�cmed tu be otherwise norn1al, 

though at one place one or two layers of atypical prickle 
cel Is were seen at the dermo-cpidermal junction. In tbe 
clermis, several bizarre nesis of atypical prickle cells were 
found. Some of them sbowed in the centre horn cysts or 
horn pearls, 1he latter containing in most cases partially 
keratinized cells. In one or two of these horn pearls, !arge 
elongated cells with lightly stained vacuolated cytoplasm 
were found at the pcriphery. In subsequcnt sections the 
epidermis becamc more and more involvecl in 1he patho­
logic process and finger-like projcctions of atypical prickle 
cells penetrated into tbc dermis. Here the horny layer in­
vaginated in places deep into the epidermis. In the uppcr 
Jayers of the dermis a moderately dcnse chronic inflam­
matory infiltration was present. There was also actinic 
clastosis. 

Biopsy (e) 

Some of the hiswlogic changes of this biopsy have al­
ready been described in a previous article (6). The picture 
of an invasive carcinoma with Bowenoid features was 
found. There was abundant keratosis with local accumula­
tions over the tumor of dyskeratotic cells having distortcd 
shrunken nuclei. Basophilic Bowenoid areas were separ­
ated by strands of swollen, lightly-stained cells wilh gran-
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ular cytoplasm surrounded by thin membrane-like struc­
tures. The swoUen cells showed downwards an increasing 
tendency 10 (malignant) dyskeratosis. Examination of 
serial sections in the present investigation reveale<l that 
similar cells also occurred within 1he Bowcnoid prolifera­
tions (Fig. 4 A). Here were observed areas of cells wit.h 
abundant greyish (occasionally foamy) cytoplasm, sbow­
ing very !arge pale irregular nuclei with prominent nu­
cleoli. At the periphery some of these cells showed inter­
cellular bridges. The majority, bowever, were surrounded 
by thin envelopiag mcmbranes. Tbe pale swollen cells 
appearcd to panicipate in the carcinomarous processes. 
At the end of the series the central lumour bad djminisbed 
in size and the adjacent epidermis showed bud-like prolif­
erations of atypical prickle cells, somelimes associated 
with acantholysis. 

Tn tbe upper part of the dermis there was a dense 
chronic inflammatory infiltration. Here wcre found se­
veral nests of a1ypical prickle cells frequently showing 
individual keratinization or a foamy cytoplasm. Occasional 
cell nests were scen with one or two layers of elongated 
!arge foamy cells at their periphery and keratinized cells
or horny masses in the centre. The upper layer of the
clermis showed actinic elastosis in places.

Biopsy (f) (from a 111111011,- on the upper lip, 

the size oj a bea11) 

Histologically, an invasive prickle cell carcinoma of the 
segregating type (adenoid squamous cell carcinoma) was 
found. At 1hc bottom, several nests of atypical prickle 
cells were seen showing acanthoJysis leading to tubular 
and alveolar lumina. The cells lining these lumina often 
showed individual cell keratinization. Sometimes the 
lumina were filled with completcly or partially keratinized 
eellular elements. In the dermis a chronic infiltrate and 
locally moderate actinic elastosis were seen. 

Excision (g) (suspect lesio11 on the 11pper lip) 

The epidermis showed hyperkeratosis and parakeratosis; 
there was atropby of the epidermis in places. Locally, !arge 
bud-like proliferaiions composed of mostly atypical epi­
theliurn were observed. Thcy appeare<l to be attached to 
1he undersurface of thc epidermis. Here thc overlying 
epidermis often showed cells with a disordered arrange­
ment and with large irregular hypercbromatic nuclei. The 
major part of lhe atypical downward proliferations con­
sisted of swollen pale cells presenting a disordered arrange­
ment with rather !arge vesicular nuclei differing in size 
and staining propcrties (Fig. 4 H), while Lhe intercellular 
bridges appeared to be diminisbed in number. There was 
distinct intercellular oedema. The basal layer of these 
proliferations was largely intact, but in places it seemed 
to have clisappeared. Next to the bud-like proliferations 
a few elongated strands of atypjcal epithelium were seen 
penetrating into the dermis. At both sides of the carci­
nomatous focus the rete ridges of the epiderJTtis werc 
absent. or diminished io size. In par1icular. no E.V. 
changes were observed in tbe long stretcbes of epidermis 
not affected by the carcinomatous process. 

The dermis showcd a rather marked inflarnmatory re­
action. The behaviour of the hair follicles was unusual. In 
some sections staning from the papilla they penetrated 
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Fig. 4. From biop;y (e), (A) Nexl Lo dark fields of 
a1ypical proliferating epilhclium �howing Bowenoid 
features Lhere are )arge areas composcd of irregular, swol­
len cells wilh largc polymorphous nuclei and cnvcloped 
by thin membranes. Thesc cells show a 1endency to indi­
vidual cell keratiniza1ion. H. and E., x 34. (B) From 
biopsy (g). Bud-like atypical proliferation of epidermis. 

into 1he dermis in a horizontal dircction, of1en turning upward towards Lhe epidermis aftcr u short distance. 
Occasionul large round or elonga1ed keratin-filled cys1� 
were found lined with epidermis. In places, a few small 
�tructure, of a �imilar charucter wcre observcd in the 
adjacent tbsue. The presencc of hairs in tbeir centre could 
not be established. In a number of sections foci of ac1inic 
elastosi� were seen. Sec1ion, from another area of the 
excision showed a quite differenl picturc. Here, histologi­
cal examination rcvcaled an adenoid squamou, cell carci­
noma. 
Biopsy (/1) 

Clinically unaffectcd skin from the forehead showed lhc 
following changes: There was slight hyperkera1osis. The 
epidermis was thinned and 1hc rete ridges obliterated. The basal laycrs showcd pigment in placcs. In thc dermisthere was some chronic infiltrate, parlly perivascularly,with a fcw melanophores. In the upper laycrs of the 
dermis the small blood vessels were enlarged. There were 
foci of actinic elastosis. Serial seclions revealed al onc 

In Lhe upper layers of thc epidermis therc are atypicul 
cells wi1h ]arge, darkly ,tained nuclei. The major purt 
of thc carcinoma1ous focus consists of atypical swollen 
cells; thc numbcr of in1erccUular bridges is rcduced. H. 
and E., x 50. Elscwhere this tumour showed tbc hi�lo­
logical picture o( an adenoid squamous cell carcinoma. 

place an irregular epithelial pro(jfcration su�pect of inci­pient carcinoma in situ (Fig. 5) at bo1h sidcs of a lanugo 
hair. 

COMME T 
In the seven biopsies of the lesions various histo­
logical pictures were found, all showing a more 
or les pronounced degree of malignancy. Histo­
logical features common to the investigated 
biopsies in varying degree were: a tendeocy to 
degenerative change and (alypical) keratinization. 
Distortion and degenerative alterations of hair 
follicles were found among others in biopsies (a), 
(b) and (g}. Acantholysis was fairly common.
Hypoplastic and rudimentary pilar struclures were
observed several limes. Jn addition, areas of atypi­
cally proliferating epithelium showing Bowenoid 
features were seen in a number of the biopsies 
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Fig. 5. From biopsy (h) Clinically unaffected skin from 
the forehead. There is atrophy of the ep idermis nssociated 
with otber signs of actinic damagc. Local atypically 

(b). (c), (e). All hiopsies showed a more or less 

extcnsive "actinic" elastosis of the upper layers 
of the dermis. 

Since it is generally assumed that the malignant 

changes in E.V. are due to malignant transfor­

mation of the "original" lesions of this cutaneous 

affection, special attention was paid, in examining 

the precarcinomas and carcinomas, to the po sible 

presence of histological features considered lo be 

characteristic of this cutaneous condition. Among 

the histological changes of "E. V. lesions" thc 

occurrence of nests of swollen "clear" cells is the 

most characteristic. 

One of the aims of this paper was an attempt 

to determine whether cpidermal cells could be 
demonstrated in the pre-malignant and malignant 

cutaneous changes examined, which might be 

considered to be equivalent to the "clear" cells of 

the original E.V. lesions. Especially in biopsy (a) 

our attention was drawn to lhe presence of rathcr 
unusual cells with !arge amounts of cytoplasm. 
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proliferating epitbelium wilh rests of n small hair follicle 
in its centre. H. and E., x 70. 

Histologically this lesion appeared tO be a small 

epithelial growth of the keratoma senile type. 

Locally, I arge areas of dyskeratosis "ere noted. 

The unusual cellular elements or the epidermis 

occurred in the form of round to oval cells with 

abundant homogeneous bluish cytoplasm (Fig. 

2 A). The rather pale staining nuclei of !hese cells 

"ere round, often eccentrically situated and Jarger 

than thosc of normal prickle cells. The cells in 

question were found singly, in small groups, or in 

"hat might be called tubular arrangement. They 

showed a tendency to fuse and were occasionally 

en\eloped by a membrane. Intercellular bridges 

were lacking. 

The origin of these cells is not clear, though it 
was of interest that they were sometimes found 
(Fig. 2 B) in discrete round nests of palc-staining 

prickle cell which were clearly distinct from the 

adjacent compressed Malpighian cells. In serial 

section these cell nests showed a tendency lo 

al) pical or individual cell keratinization. It is 
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conceivablc that the !arge bluish cells play a role 

in individual cell keratinization, since they were 

also observed at the periphery of an area of dys­

keratosi, (biopsy a). 
The !arge, swollen purplish-bluc cells mentioned 

above differed in our opinion from the "clcar" 
cells occurring in epidcrmodysplasia verruciformis. 
Thus their bluish homogeneous cytoplasm only 

occasionally contained one or two vacuoles; there 

was no pyknosis, and keratin granules werc ab­

sent. Tn contrast, the "clear" cells in E.V. arc 

distinctly vacuolated, show irregular pyknotic 

nuclei and, especially in the upper layers. !arge 

amounls of keratohyalin. Dr Hclwig (A rmed 
Forces. lnstitute of Pathology, Washington D.C.) 

who was so kind as to re, iew a number of sec­
tions of this biopsy, believed that in view of 

acantholytic foci situatcd deep in the epidermis, 
this lesion, if not removed, would have developed 

into an adenoid squamous cell carcinoma. 

Large fusiform darkly-stained basophilic cells 

were found in both biopsies (a) and (b). Several 

layers of these cells surrounded the orifices of 
one or more hair follicles (Fig. 3 B) extending into 
the adjacent rete Malpighii. Their cytoplasm, oc­

casionally foamy, sometimes showed several small 
vacuoles; their nuclci often had a vesicular ap­
pearance. They probably originated from the epi­

thelium of hair follicles. By their location and 
their morphological and staining properties they 

were obviously different from the "clear" cells 

characteristic of epidermodysplasia verruciformis. 

The carcinomas observed in biopsies (e) and (g) 
were rather unusual. Histological examination by 
means of serial sectioning of biopsy (e) rcvcaled 

areas of swollen cells embedded in atypically pro­
liferating epithelium showing Bowenoid features. 
The !arge to very !arge swollen cells showed 

abundant, greyish, finely granular cytoplasm and 

pale, !arge to monstrous irregularly-shaped nuclei 

with prominent nucleoli. They were surrounded 

by thin membranes and obviously participated in 

the carcinomatous process. Especially in the lower 

parts of the tumour they showed a conspicuous 

tendency lo individual cell keratinization. At the 

periphery of the areas of swollen cells some speci­
mens still showed a number of intercellular 
bridges. The majority, however, appeared to be 
surrounded by enveloping membranes, the nature 

of which could not be established. In original 

E.V. lesions transitional cells still showing a

number of intercellular bridges also occur at the 

periphery of the intra-epidermal nests of "clear" 

cells, which for the major part, however, are 

surrounded by membrane-Jike structures. Never­
theless, it is unlikely in our opinion, that the 
carcinoma under discussion represents the result 
of malignant transformation of an "original" 
E. V. Jesion. We are more inclined to consider it 

to be a so-called Bowenoid carcinoma; showing 

numcrous irregular, hydropic cells and an unusual 

degrcc of individual keratinization. 

The histology of part of the carcinoma found 

in biopsy (g) showed !arge bud-like proliferations 
of atypical and disorderly arranged epithelial cells: 
the centres of !hese carcinomatous foci showed 

pronounced intercellular oedema. o histological 

changes concurrent with thosc of E.V. could be 
demonstrated in the long strctches of the locally 
atrophic epidermis on both sides of the carcinoma­

tous focus. Scctions from another area of the ex­
cision revealed the picture of an adenoid squa­

mous cell carcinoma. 

In biopsy (e), rather !arge oval cells with baso­
philic occasionally foamy cytoplasm and pale­
staining nuclei of varying sizc were seen scattered 

through the oedematous upper layers of thc intra­
epidermal Bowenoid carcinoma found here. At 
the time we believed them to be related to the 

"clear" cells of E.V. In contradistinction to that 

opinion however, we believe now-bascd on recent 
experience - that no special significance can be 

attached lo these cells. 
Finally biopsics (d) and (/) showcd �quamou� 

cell carcinomas, the latter of the segrcgating type. 
No peculiarities worth mentioning were observed. 

To concludc. no convincing evidence of a rela­
tionship between the malignant changes and the 
original E.V. lesions could be demonstrated from 

a histological point of vicw. This conlrasts with 

other authors. Thus Jablonska et al. (I) described 

transitional states of E.V. lesions to Bowen's 

disease and invasive Bowen's carcinoma. With one 
possible exception published elsewhcre (8), no 

such pictures were encountered in the present 
h istological in vestiga tions. 

One of the more interesting findings, however. 
in the investigations reported in this paper was 
the occurrence of more or less pronounced actinic 
elastosis in the upper layers of the dermis in all 

biopsies examined. 
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DISCUSSION 

It is the common opinion that the malignant 
changes in E.V., which are known to develop at 
a relatively early age on exposed areas of the 
skin, are derived from the "original" (virus-in­
duced) lesions in this cutaneous condition. To 

our knowledge, Montgomery (3) is the only author 

who believes that the malignant degeneration of 

skin lesions in E.V. is probably overemphasized. 

At the time (6) we disagreed with this author. In 
a second article (7), however, we came to the 
conclusion that in addition to carcinomas develop­
ing from "original" E. V. lesions, actinic malig­
nant changes probably occur independently in 
E.V. From the latter observation the question
arises as to whether malignant changes in E.V.

may actually develop from the skin lesions in this
condition. The histology of the various malignant
changes reported in this paper suggest that the

evidence of malignant transformation of E.V.
lesions is so far incomplete. At the same time,
these histological investigations emphasize once
more the importance of actinic damage in pro­
moting the development of malignant changes in
E.Y. Therefore more attention should be paid,
in our opinion, to the actinic damage observed
at a relatively early age in the exposed skin of
these patients. A further argument underscoring
the significance of the actinic skin damage in the
development of malignant changes in E.V. was
finally found on examination of clinically unaf­
fected skin of the forehead. Here, apart from
atrophy and pigmentation of the basal layer of
the epidermis and the occurrence of scattered me­
lanophages and of actinic elastosis in the dermis,
serial sections revealed local downward prolifera­
tion of epithelium suspected of being malignant.
Whether the virus and/or an inherited terrain also
play a role in the carcinogenesis in E.V. is still
an open question. At the time we believed (8) we
had demonstrated the virus in relatively normal
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cells in an incipient intraepidermal Bowenoid car­
cinoma. No virus could be demonstrated in fully 
developed carcinoma. This experiment has not 
been confirmed up till now. No conclusions can 
be drawn from the experiments by Okamata et al. 
(4) who found wart-like virus particles in an early
squamous cell carcinoma in a case of E. V. associ­

ated with Rhabdomyosarcoma by negatively stain­

ing the cancer extract. Localization of virus-con­
taining cells in malignant tissue is not possible in

this way.
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