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Abstract. This is a case report of a patient wilh non­

systemalized multiple verrucoicl lesions showing the light 
microscopic feature of granular degeneration. The disease 
was identificd as disseminated epidcrmolytic acanthoma. Tt 
is not congenital and seems to be non-herilable. Electron­
microscopic observation revealed that the essential changc 
in the les1ons is the premature cornification of epidermal 
cells with anomaly in lhe formation of tonofilament 
bundles. 

Three dermatologic conditions are recognized 

which show the histologically characteristic fea­

ture of granular degeneration described by La­

piere (9). The first, bullous congenital ichthyosi­

form erythroderma, has a generalized hyperkera­

tosis on a background of varying degrees of dif­

fuse erythema. It is inherited by autosomal domi­

nant transmission (11, 13). The second, systema­

tized nevus verrucosus, has uni- or bilaterally 
distributed, systematized lesions consisting of 

verrucous papules. It is generally considered to 

be a localized form of bullous eon genital ichthyosi­

form erythroderma (2, 17). Hereditary palmo­

plantar keratoderma of Vörner (14) is also re­

garded as a localized form of bu\lous congenital 

ichthyosiform erythroderma. The third, isolated 

epidermolytic acanthoma usually occurs as a 

solitary localized lesion, and has the characteristic 

fealure of granular degeneration (12). This condi­

tion is not familial. 

This paper presents another entity which is 

histologically similar, but clinically different, from 

these three established conditions. 

CASE REPORT 

A 26-year-old male visited the dermatology clinic because 
of verrucoid papules on the sboulders, chesl, back and 

upper arms. There were no subjective symptoms. He 
stated lhat he had first noted the skin lesions 9 months 
previously, and that al first they occurred on the shoulders, 
increased in number with lime, and later extended down 
1be chest, back and uppcr arms. There was no family 
history of similar or other skin disease. 

Physical examination 

The general examination was normal excepl for skin le­
sions. There was a randomly dislributed eruption consisling 
of rnulliple oval, pin-head- to pea-sized, slighlly elevated, 
skin-colored verrucoid papules, many smooth-surfaced and 
others slightly scaly, on tbe sboulders, chest, back and 
upper arms (Fig. 1). The lcsions were discreie and well­
defined. No lesions consistent with ichthyosis or epidermal 
nevus were present. Clinical diagnosis was verruca plana. 

Light 111icroscopic exa,nination 

The materials examined werc as Iollows: a pin-head-sized 
smoolh-surfaced papule, a pea-sized smootb-surfaced pap­
ule, and a pea-sized scaly papule. For Jight microscopy, 
thc biopsy specimens were fixt!d in 10% neutral fonnalin 

and stained witb hematoxylin and eosin. 
Lighl microscopy of these three specime.ns showed 

similar pattems, and characteristic changes were more 
prominent in the !arge papules than in the small papule. 
The following features have been distinguisbed: The horny 
Jayer, which varies from dense to Joosely laminated, shows 
a moderate degree of hyperkeratosis witb occasional areas 
of parakeratosis (Fig. 2). The epidermis, which varies from 
slightly to moderately acantbotic, shows three charac­
teristic cbanges. One is thickening of tbe granular cell 
Jayer accompanied by clumping of coarse keratohyalin 
granules (Figs. 2, 3). Extraordinarily !arge keratobyalin 
granules are notcd in the uppermost cells of the gramllar 
Jayer. The second is eosinophilic gramtlar cbange in tbe 
granular and squamous cell Jayers (Fig. 3). Eosinopbilic 
fine granules and strands are seen in the cytoplasm of 
tbe cells in the lower portion of the squamous layer. As 
cells ascend in tbe epidermis, both granules and strands 
tend to become larger. In granular cells, lhey are often 
a:,sociated with keratohyalin granulcs, and soiuetin1es thcy 

show a ribbon-like arrangement around the nuclei. The 
thi rd is a varying degree of vacuolar cbange in the 
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Fig. J. M uhiple, clbc1·c1e, ve, rucuid papule, 011 lhc lower 
parl of thc bnck of a patient wilh dis,eminated cpiderroo­
lytic acanlhorna. 

granular and squamous cell laycrs (Fig,. 2, 3). Thi, 11,uall� 
occurs in groups or i,lands of cell,. The early ,tage of 
vacuolar chnngc j� r\!cogni/cd as a clcur perinuclcnr zonet 

wi1h a corresponding enlargemcm o( thc cell. ln 1he por· 
tions "ith ad,·anced change. there are rcticulateJ d1�age, 
wi1h occa,ional pykno,is. The basal c:11, havc a Pormal 
�ppcarnncc and cnntnin a �mnll �unounl of melanin 
granule, A mild l)mpboc)lic periva,cular in!i:uatc i, 
present in thc upper dcrmi,. 

Electro11-111icroscopic exa111i1wtio11 

A portion of the b1op,y specirncn of the pea-,ized ,mooth­
,urfaccd papule ta�cn for hght micro,copy "a, used a, 
the material. For clcctron m,croscopy, small blocks of 
the tis;uc ,pecimcn were fixcd in 2.� 00 glutarnldehyde 
buffered to pH 7.4 \\llb cold cacod)latc for 2 hc>urs and 
then po,tfixcd in cold 2 °0 o,mium 1c1roxide buffcred 10 
pH 7.4 with sucrosc-added cold Vcronal-acctatc. After 
dehydrntion in a gradcd serie, of acetone. it wa, cmbedded 
in Epon 812. Sect1ons \\ere cut \\ith glass knives on a 
Puner-Blum MT-2 ultrnm1cro1ome, ,tained with urnnyl 
acelaLe followed by leacl citra1c, and cxaminccl in a 
Hitachi l lU-1 IE clcctron micro,copc. 

Electron rnicro,copic fea1urc, of the ,crruco1d papule, 
nre as follows: Basal cells appcar morphologically normal. 
Tluee striking change, arc scen in 1he ,quamous and 
granular cell layers. One is abnorma! a1111rega1ion of tono­
filament, (Fig. 4). lt occur\ in the lowermost cells of the 
squamou, layer: thc cells contain a few small aggregatcs 
o( tonofilaments in the cytoplasm. A, cells a,cend. the 
:,ggregatcs 1end to bccome largcr and morc numerou,. They 
consist of filamentous or homogeneous material of mod-
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cra1e eiec:ron den�11y. The�c aggrcga1c, are often a,sociatcd 
with 1101 mal-appeanng desmosomes (Fig. 5). This findin11 
sLrongly suggcsts thal they are forrncd by clumping of 
1onofilamcnl buncllcs. In addition lo formation of aggre­
gate,, 1onofilamcm bundlc, becomc thicker and fait 10 
keer, thcir regular orienlation in  upper squamous and 
grnnulur cells. �, hcy are uf1en arrangcd in n. whorl eon• 
figuration er in u perinuclcar orient.11ion (Fig,. 6, 7, 8). 

Tonofilament bundlc, extendmg outward from the wborh 
are oftcn ancbornd in normal-appearing desmo,omes. The 
second i, a form,11ion of cxtraorclinarily largc kcratobyalin 
granule) (Fig. 6). In the IO\\cr cells of the granular layer, 
keraiohyalin granulcs appear a, ex1rcmely electron-den,e, 
homogencous deposits in pan� of 1onofila111e111 bundlc,. 
As cell, a,cend, thcy b�comc larger and more clongated. 
In th� cells wilh abnorma! tonofilament configuralion, 
keratohyalin ;ub,tam·es are deposi1ed on the whorls of 
tonofilamcnl bundlcs and perinuclcnr thickcncd bundle, 
of tonofibment, (Figs. 6. 8). The third is in1racellular 
ederna \\hich occur, in areas from the upper squarnou, 
1,1yer lO the granular layer (Fig. 9). Jt can be recognized 
by th� p,1le npp�arancc of cytopla,mic rnatrix. As thc 
procc,, a<.l\'ance,. the cell, bccome ,wollen and the cy10-
plasmic organelle, become smaller. llowever, hoth aggrc­
Aates of tonofilamcnts and 1hickened bundles of Lonofila­
menls arc per-,istcnt. 

The gr.tnuh,r cell la)"cr also demonstrale� numcrolh 

membrane-coa1ing grnnulcs in the intcrcellulnr space '" 
well a� in 1he cytoplusm of the cells. al1hougb thc granules 
,how , ur} ing degrces of degradation tn the extracellular 
,pace. Occasional image, arc encountcred which show that 
the uppcrmo�t cells of the srnnular laycr and the cells just 



Fig. 2. Hi,1ologic appcarnnce of a papule from the lcft 

shouldcr. H}pcrkeratasi, \\ith f;:cal parakcrntosis. acan­

tho,1,. thickening of the i:rnnular layer, and vacuolization 

fl�. J. Enlargement of p.irt of Fig. 2. Con"t l.eratoh)alin 

grnnule, (1hic/,. urrows) and eosinophilic fine granules and 

,trand, (1hi11 111mws) arc ,�en. Hcmatoxylin-co,in, x 875. 
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af the granular and squamous cell layer;, arc noted. Hcma-

10,ylin-eo,in, " 140. 
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Fig. 4. Upper c;,lh, of thc squamous layer. Abnorma! 

oggrega1c, of 1onofilament, (A) are �een in the cy1opla�m. 

X 9 000. 

Fig. 5. Enlargement of part of Fig. 4. The aggrcgate (A) 

consis1ing of filamcntous material i, connectcd witb 

normal-appearing desmosonw, (D). x 21 000. 
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Fig. 6. Upper cells of the graoul.ir Jayer. Extraordinarily 

large kcratohyalin granules (K) and whorls of tonofilameot 

Fig. 7. J>arl of a grnnular cell. The connection of dcsmo­

;omes "ith tonofilamenl> from the whorl (W) are ob­

served at arrows. x 6 200. 
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bundles (W) with partinl deposition of keratohyalin :,ub­

�tances are seen. x 4 300. 
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F,g. 8. Granular cell containing perinucl�ar thickened 

bundlcs of tonofilameni, (7) wilh panial deposition of 
kcralohyalin sub,1:1nce, (K). 16 000. 

Fig. 9. Gr:1nular cell ,h::iwing markcd edcma1ou� change 

in 1he cytopla,m. Bolh aggrcgatcs (A) and pcrinuclcar 
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thickcned bundle, of 10nofilamcn1s (T) are still unchanged. 
X 6 200. 



Fig. JO. Small area of two adjacent granular cell,. De­

grading membrane-coating granulcs (MCG) are observed 

in tbe intcrccllular spacc. Arrows indicate the thickencd 

Fig. J I. Part of thc homy layer. Fine filaments (T') and 

oval rnasses (A') rescmbling tonofilaments and their 
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plasma membrane of the cell beneath the uppermost 
granular layer. x 32 000. 

aggregates respcclivcly arc seen witbin incompletely corni­

fied cells. x 12 300. 
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beneath them are cnveloped by a 1hickened plasma mem­
brnne sirnilar to that of thc horny cell (Fig. 10). 

Horny cells are not uniform ly cornified (Fig. 11 ). Some 
of them are flaltened and fully cornified, and olhers show 
irregular configuration and comain numerous filamems 
and a few oval masses which resemble lOnofilamems and 
lheir aggregates respectiveJy. Vira! panicles are found in 
neither epidermal cells nor horny cells. 

DISCUSSION 

Light microscopy has shown that the changes in 
the verrucoid lcsions of the patient reported here­
in consist mainly of acanthosis with varying 
degrees of thickening of the granular cell layer 
and eosinophilic granular and vacuolar changes 
in the squamous and granular cell Jayers. These 
changes are cbaracteristic, closely resembling 
those in isolated epidermolytic acanthoma as well 
as those in bullous congenital ichthyosiform 
erythroderma and systematized nevus verrucosus. 
In this patient, however, there was no evidence 
of any relation to either bullous congenital ich­
thyosiform erythroderma or systematized nevus 
verrucosus, and no family history of such condi­
tions. The clinical manifestations in this condition 
consist of disseminated, randomly distributed, 
multiple verrucoid papules, thus differing from 
the above-mentioned three previously established 
conditions. Therefore, we consider it to be a new 
clinical condition, and have termed it "dissemi­
nated epidermolytic acanthoma". The name means 
a disseminated multiple occurrence of lesions 
which resemble isolated epidermolytic acanthoma 
in clinical and histological features. 

At first glance, clinically one may mistake dis­
seminated epidermolytic acanthoma (DEA) for 
verruca plana or epidermodysplasia verruciformis. 
HistologicaUy one may confuse it with vira! warts, 
especially verruca plana. However, it can usually 
be differentiated from these viral dermatoses by 
careful light microscopic observation, and conclu­
sively differentiated by eleclron-microscopic ob­
servation. 

Electron microscopy has revealed that the ultra­
structural features in DEA are similar to those 
in systematized nevus verrucosus (1, 3, 10) as well 
as to those in bullous congenital ichthyosiform 
erythroderma (4, 5, 6, 7, 8, 15, 16). It has also 
revealed the nature of the changes in DEA. The 
evidence indicates that eosinophilic granules and 
strands correspond to abnorma! aggregates of tono-
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filaments and whorled or unwhorled thickened 
bundles of tonofilarnents, and that eosinophilic 
strands arranged in perinuclear regions correspond 
to perinuclear thickened bundles of tonofilaments. 
It also indicates that the coarsening of kerato­
hyalin granules is due to the deposition of kerato­
hya lin substances on pre-existing whorled or un­
whorled thickened bundles of tonofilaments. 
Other evidence indicates that the vacuolar appear­
ance of cells under the light microscope is not due 
to an artefact but to actual intracellular ederna 
even if it may be accentuated by shrinkage of 
cells during routine dehydration and embedding 
procedures for light microscopy. The fact that 
the occurrence of abnorma! aggregation and ab­
norma! configuration of tonofilaments precedes 
the appearance of intracellular edema in cell� 
suggests that the former changes are not related 
to the Jatter change. 1n addition, the presence of 
the cells showing thickening of the plasma mem­
branes in the gramilar Jayer suggests the prema­
ture cornification of epidermal cells in this con­
dition. Therefore, it appears that the esscntial 
change in DEA consisls of the premature corni­
fication of epidermal cells with anomaly in the 
formation of tonofilament bundles. 
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