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Abstract. Ultrastructural features of skin lesions are de­
scribed in 11 patients with lichen planus. Keratinocytes 
and melanocytes in the basal layer show loss of nuclear 
membrane. disappearance of nucleoli, homogenization of 
nuclear material, and aggregation of tonofilaments around 
the nucleus to resemble cells in the late prophase of the 
mitotic cycle except that there is no clumping of chromo­
somes. These cells undergo fibrillar transformation to 
form densely packed fibrill ar bodies (colloid bodies) which 
are the size and shape of normal cells and frequently have 
cytoplasmic organelles. Ten per cent of the mainly lym­
pho-histiocytic cells in the dermal infiltrate show changes 
such as multiple cell membrane discontinuities, disintegra­
tion of cytoplasm, and breaks in the nuclear membrane 
with spilling of nuclear substance either into the cyto­
plasm or the extracellular space. The shape, size and 
occasional fibrillar changes in the nuclei and cytoplasm of 
these cells resemblc colloid bodies. Contact sites fre­
quently occurred between cells in thc dermal infiltrate, 
especially between lymphocytes and macrophages. It ap­
pears that primary injury to the basal layer cells occurs 
<luring lhe early phase of 1he mitotic cycle and antigen 
from this primary site may evoke a cell-mediated type of 
hypersensitivity reaction. Colloid bodies evolve from cells 
which have injured nuclei and undergo fibrillar transfor­
mation. Dermal as well as epidermal cells may contribute 
to colloid body formation. 
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The clinical features of lichen planus were de­

scribed for the first time in 1869 by Erasmus Wilson 

(20) and the classical histopathological picture was
described by Darier (5) in 1909. Samman ( 19) and
Black (4) have recently reviewed lichen planus. De­

spite distinctive clinical and histopathological fea­

tures the etiology of this skin disease remains un­

known.

In 1972 Sarkany & Gaylarde (17) offered some 

preliminary evidence in favor of an autoimmune 

palhogenetic mechanism in lichen planus. They 

cultured peripheral blood lymphocyles from 6 pa­

tients with lichen planus in the presence of a homo­

genate made from a lesion taken from each patient's 

own skin. Lymphocyte transformation in response 

10 skin homogenate was obtained in 2 out of the 6 

cases. 

Electron microscopic observations in lichen 
planus have previously been recorded by Johnson 

& Fry (13), Sarkany & Gaylarde (18), Ebner & 

Gebhart (9), El Laban & Kramer ( 10), Ebner (8) and 

Flaxman et al. (11). In these studies (13, 18, 9) 

cpidermal changes were noled 10 precede dermal 
changes and initially involved liquefaction of basal 
layer cells and disruption of the basal lamina. Col­
loid bodies (9) were found to have fibrillar 

structures and often contained cell organelles, sug­

gesting that they originate via fibrillar transforma­

tion of degenerating basal cells. El Laban & Kramer 

(10) in an electron microscopic study of oral lichen

planus further suggesled that such bodies probably

arise via degenerative changes in epidermal cells in 

various stages of mitosis.

There are very few electron microscopic obser­

vations (8, 11) regarding the dermal infiltrate in 

lichen planus. Recently Ebner (8) examined the 

dermal infiltrate in 3 cases of lichen planus by 

electron microscopy and found a predominance of 
lymphocytes as well as remarkable numbers of 
monocytes and macrophages and transilional forms 

between these latter two cell types. He also found 

some mast cells, neutrophils, eosinophils and Lutz­

ner cells. He concluded that the infiltrate resembles 
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thal seen in delayed hyper ensitivity reactions and 
assumed that this infiltrate in lichen planus repre­
sents immunologic reaction to an epidermal aller­
gen. Flaxman et al. ( 11) also found Lutzner celb in 
the dcrmal infiltrate of lichen planus. 

The prel>ent inve�tigation was undertaken on 11 
patients with widespread classical lichen planus. 
Five of these had acute lichen planus. Ultrastruc­
tural changes associated with this dermatosis were 
examined, with particular attention to changes in 
the epidermal basement zone. the lower epidermis 
and the dermal infiltrate. in the hope of finding 
further information which might be helpful in 
elucidating the etiology of this skin disease. 

MATERIALS AND METHODS 

Biopsy specImens were obtained from skin le�ions by 4 

mm punch and bisectcd. One half wa, fixed in formalin. 
embedded in paraffin and routinely sectioned and staincd 
with H&E for light microscopy. The other half was cut 
into four pieces. Two were fixed in 3 % g]utaraldehyde 
with Millonig's buffer kept at pH 7.4 and then post-fixed 
for 11 hours with collidine-buffered o�mic acid. The other 
two were fixed in collidine-bufTered osmic acid for I I 
hours. AU four pieces were then proce��ed in the same 
way. They were dehydrated in ethanol. embedded in 
Epon or Araldite and sectioned cm a Porter-Blum ultra­
microtome. Sections �00 A thick were stained with 
uranyl acetate and lead c1trate and examined with an 
RCA Emu-3 electron microscope. Additionally. sections 
1-2 �m tltick were stained with a mixture of I% pyroninc
and I% toluidine blue in ratio of I : 4 and viewed with a
light microscope.

RESULTS 

Light microscopic examination of the :,pecimen:, 
from all 11 patients showed typical changes of lich­
en planus, namely hyperkeratosis, hypergranulo­
sis. saw-toothed acanthosis. liquefaction degenera­
tion of the basal cell layer and a band-like infiltrate 
of mononuclear cells in the upper dermis. Colloid 
bodies were also seen frequentl�• in the lower 
epidermis and papillary derrnis. Electron 
microscopic examination showed the following 
changes. The stratum corneum had increased 
numbers of celJ layers and more densely packcd 
filaments. The cells in the malpighian layer -.howed 
increased filamentous material, and the number of 
keratinosomes was also increased. Keratohyaline 
granules were somewhat smaller and had round or 
oval instead of stellate shapcs. The number of tono­
filaments assoeiated with granule:, was smaller. The 
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rnost striking changes were found in the IO\\ er 
epidermis. There was spongiosis with over­
stretching of cellular connection,; so that they 
ruptured al the ba�es of desmosomes. The remain­
ing desmosomal protrusions tend 10 disappear at 
later stage!> and cell surfaces then often acquire a 
smooth appearance. Tonofilarnent5 retract from thc 
injured de,mosomes and accumulate around the 
nucleus or clump in disorderly fa,hion throughout 
the cytoplasrn. Some cells �howed severe degenera­
tive changes with degeneration of organelles. dis­
appearance of the nucleus. and clumping of tono­
filaments. These non-spccific changes are most 
likely secondary to injury associated with the in­
nammatory infiltra1e. In the areas where the 
epidermis did not show these severe injury changes. 
some individual cells were notably enlarged. The 
nuclei of these cells were also !arge and showed 
partial or complete loss of nuclear membrane and 
disappearance of the nucleolus. At each end of thc 
long axis of these cells thcre wa1, an increase in the 
perinuclear endoplasmic reticulum and the pre�­
ence of ribosome dusters. These areas were also 
frcc of tonofilament� which were displaced pcri­
pherally. These individually altered enlarged cells 
re�emble cells in late prophase ( 15) of the mitotic 
cycle except for the lack of chromosome aggrega­
tion. These cells also had decreased numbers of 
de�mosomes even in the absencc of intcrcellular 
ederna. Cells with more advanced changes showed 
gradual librillar transformation of the cytoplasm. 
Frequently. non-membrane bound fibrillar bodies 
were seen which contained larger or smaller 
numbers of cytoplasmic organelles (Fig. I C) such 
as mitochondria or melanin granules. As a final 
stage there remained fibrillar bodies (Fig. ID) con­
sisting simply of densely packed fibrils 80-100 Å 
wide. These bodies (Fig. I C, ID) either singly or in 

Fig. I (AJ Keratinocyte in mitosis (Km). There is loss of 
1he nucleolu� and nuclcar membrane. Chromosomes (Cl,) 
are aggregatcd in the center of the cell. Tonofilament� arc 
accumulated closer to the periphery of the cell. A desmo­
some is labelled (De). (B) Basal keratinocyte in lichen 
planus which resembles the cell in Fig. I A except chro­
mo5omes arc absent. The nucleus (N) �how� remnant, of 
nuclear membrane (NM). Tonofilaments (T/) are accumu­
lated peripherally. (C) Colloid body (Kb 1) is a non-mem­
brane limited body similar in ,iLe and �hape to a keratino­
cyte. It b finely filamentou� (see i11u1) and contains cell 
organelles such as mitochondria (M). Filaments are la­
belled (F). (Dl Colloid body (KB2) is a pure fibrillar body 
devoid of cell organelles. (Set i11se1). 
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Fig. 2. Melanocyte (Me) which shows the same changes as 
the keratinocyte in Fig. I B. The nucleus (N) shows loss of 

groups were the size of normal cells and correspond 

to the colloid bodies described by light microsco­

pists. Occasionally they were seen to protrude from 

the epidermis into the dermis. Occasionally me­

lanocytes (Fig. 2) also showed loss of the nuclear 

membrane, disappearance of nucleoli and homo­

genization of nuclear material with aggregation of 

melanosomes and other cytoplasmic organelles at 

the periphery of the cell. The basal lamina showed 

multiple discontinuities and occasional new forma­

tion of basal laminar material. Areas of increased 

separation between the basal cell membrane and the 
basal lamina appeared along with disappearance of 

anchoring filaments and fewer anchoring fibrils. 

Where basal cells had disintegrated, only cellular 

debris was seen between the basal lamina and the 

epidermis. In the upper dermis there was an in­

filtrate consisting mainly of lymphocytes and mac-
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nucleolus and nuclear membrane. A melanin granule is 
labelled (Mg). 

rophages. Lymphocytes including small. !arge and 

transformed lymphocytes were also seen. The re­

mainder of the infiltrate included a few monocytes, 

polymorphonuclear leukocytes, plasma cells, mast 

cells and fibroblasts. Approximately 10 % of the 

cells of the dermal infiltrate, mainly lymphocytes, 

presented the following kinds of abnormalities. The 

cell membrane may show multiple small discon­

tinuities. The nuclei may be !arge and show !arge 

breaks in the nuclear membrane with spilling of 

Fig. 3 (A) Several mononuclear cells are seen. The cell in 
the center is damaged (DC,) with focal disruption of nu­

clear and cell membranes. There is spilling of nuclear 
substance into the extracellular space, somewhat fibrillar 
(arrow head). (B) Damaged cell (DC2) shows folding of its 
nucleus (N) with entrapped cytoplasm (Cy). Remnants of 
cytoplasm (arrow head) and the nuclear membrane (NM) 
are seen al the periphery of the nucleus. 
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Fig. 4. Lymphocyte (Ly) and histiocyte (Hi) forma con­

tact site (arrow head). Fine fibrils are seen between the 
two cells at the contact site. 

nuclear substance (Fig. 3 A) either into the cyto­

plasm which is frequently scanty or into the extra­

cellular space. The nuclear substance may show 

fibrillar areas and some cells show extranuclear ac­

cumulation of fibrillar material. A few cells showed 

only loss of the nuclear membrane and homogeniza­

tion of nuclear material. These changes resembled 

the changes already described in the epidermal 

cells. Occasionally cells with extremely folded nu­

clei were seen. In some cells the cytoplasm had 

disintegrated leaving only remnants attached to the 

nuclear membrane. Where such a denuded nucleus 

was folded, some cytoplasm could be trapped 

within the folds to give the appearance of a cell with 

its nucleus situated peripherally while the cyto-
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plasm appeared centrally located (Fig. 3 B). Contact 

sites (Fig. 4) were frequently observed between 

cells in the dermal infiltrate and especially between 

lymphocytes and macrophages. These contact sites 

were focal and consisted of close approximation of 

the two cell membranes. Both membranes showed 

increased density at these points and often this den­

sity was associated with numerous fine filaments 

crossing between the two membranes. A !arge 

number of lymphocytes contained centrioles. A few 

)arge macrophages were present with numerous 

secondary lysosomes containing granular. amor­

phous and fibrillar material. Fibrillar bodies singly 

or in groups were frequently encircled with macro­

phages. Fibrin was also observed in the upper der-



mis and at the peripheries of fibrillar bodies. The 

capillaries were dilated and endothelial cells 

showed numerous filaments and increased numbers 

of pedunculated processes. 

COMMENT 

The most striking ultrastructural changes in lichen 
planus are in the basal layer. at the epi­

denno-dermal junction and in the upper dermis. 
Intercellular ederna, a decrease in desmosomes, in­
tracytoplasmic and intranuclear fibrillar changes. 

and colloid bodies have been described previous!y. 
as discussed earlier. The keratinocytes and mela­

nocytes that show increase in nuclear size. disap­

pearance of m;cleolus and partial or complete loss 

of nuclear membrane (Fig. I B) resemble cells in the 

late prophase of the mitotic cycle except that there 
is no clumping of chromosomes (Fig. I A). The 

most conspicuous changes in prophase of the epi­
dermal mitotic cycle are increased in size of the cell 

and its nucleus, perinuclear increase of endoplasmic 

reticulum, ribosome dusters at each end of the long 
axis of the cell with peripheral displacement of 

tonofilaments in the same area, gradual disappear­
ance of the nucleolus and nuclear membrane and 

aggregation of chromosomes into the center of the 
nuclear region. It appears that in affected cells in 
liche11 planus the mitotic cycle may have been initi­

ated and proceeded toward breakdown of the nucle­
ar region but then just prior to point of chromosome 

aggregation the cycle became blocked and the cells 
deviated to degenerative fibrillar transformation of 
the nucleus and cytoplasm (Fig. I A, B, C and D). 
Occasional cells 1n the dermal infiltrate show simi­

Iar changes, loss of nuclear membrane and homo­
genization of the nuclear material. Cells with disin­
tegrating cytoplasm and showing various other 
forms of cell injury (Fig. 3 A, B) are seen in the 

dermis, as described earlier. These cells resemble 

colloid bodies as regards shape, size and occasion­

ally observed fibrillar changes in the nuclei. It ap­

pears that not only degenerating epidermal cells but 

also possibly dermal cells may contribute to the 

formation of colloid bodies. Multiple discontinuities 

of the basal lamina ( 13, 18) in lichen planus have 
been observed previously and associated with the 
presence of the inflammatory infiltrate. The numer­

ous intraluminal pedunculated processes observed 
in dermal capillaries are possibly related to the pas­

sage of many lymphocytes through the capillaries. 

Fibrin deposits noted around capillaries and in the 
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upper dermis also have been described (I) previ­

ously and were interpreted as resulting from en­

hanced capillary permeability. Some of the lym­

phocytes in the dermal infiltrate have hyperconvo­

luted nuclei and appear indistinguishable from Sez­

ary cells, as have been previously noted (8, 11). The 

nature of the infiltrate. which consists of macro­

phages, small and !arge lymphocytes and the fre­

quent presence of attachment sites between lym­
phocytes and macrophages (Pig. 4) is similar to that 
previously noted in allergic contact dermatitis (14). 

Similar attachment sites have been described be­
tween fetal fibroblasts, odontoblasts and osteo­

blast (16) and it has been postulated that the attach­

ment sites contribute to maintenance of structural 

integrity of the connective tissue. Close contacts 
between the reticulohistiocytic cells and erythro­

blastic, lymphocytic or plasmacytic cells have also 
been described (3). It was speculated that reticulo­

histiocytic cells may provide molecules carrying in­

formation necessary to the function of the various 
cell types which they contact in this manner. Lym­
phocytes (2) may bind antigen directly and it might 

be speculated that possibly su1face bound antigen­

antibody complexes on lymphocytes may be trans­

ferred via the contact sites to monocyte-macro­

phage type cells which then phagocytize and finally 
digest them. In the infiltrates of lichen planus and 

allergic contact dermatitis the presence of attach­
ment sites between lymphocytes and macrophages 

suggests active operation of the cell-mediated im­
mune mechanism. Onc may speculate that lichen 

planus is associated with a cell-mediated type of 

hypersensitivity reaction similar to that in allergic 

contact derrnatitis but directed against some basal 
cell nuclear antigen. 

Basophils were not observed in the infiltrate and 

only a few monocytes were seen despite both of 

these cell types being numerous in the early first 24 

hour phase of allergic contact dermatitis (6, 7. 12. 

14). The infiltrate in lichen planus rather resembles 

that in the post-72-hour stages of allergic contact 

dermatitis in which basophils are rare and macro­

phages-rather than monocytes-predominate. 

CONCLUSION 

The site of primary injury in lichen planus appears 
to be in the nuclei of basal epidermal cells during 
the early phase of the mitotic cycle. Antigen from 

this primary site may evoke a cell-mediated delayed 

type of hypersensitivity reaction. The colloid 
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bodies in this disease originate from cells which 

have injured nuclei and undergo fibrillar transfor­

mation. Not only epidermal but also possibly der­

mal cells may contribute to the formation of colloid 
bodies. A moderate number of cells in the dermal 
infiltrate show nuclear membrane damage with 
spilling of nuclear material into the cytoplasm of the 
cell or extracellularly. Attachment sites between 
lymphocytes and macrophages in the infiltrate are 
frequently present. 

ACKNOWLEDGEMENT 

This work has been supported by USPHS Medical Train­
ing Grant 05263-15. 

REFERENCES 

I. Baart de la Faille-Kuyper. E. H.: An immunofluores­
cence study of lichen planus. Br J Dermatol 90: 365,
1974.

2. Bessis, M. (ed.): The Lymphocyte and Immunity in
Living Blood Cells and their Ultrastructure, p. 444.
Springer-Verlag, 1973.

3. - The Reticulohistiocytic System and the Monocyte
in Living Blood Cells and their Ultrastructure, p. 477. 
Springer-Verlag, 1973. 

4. Black, M.: The pathogenesis of lichen planus. Br J
Dermato186: 302, 1972.

5. Darier, J.: Precis de Dermatologie Paris. p. 118. Ed.
Masson, 1909.

6. Dvorak, H. F .. Mihm, M. C .. Jr. Dvorak, A. M.,
Johnson, R. A .. Manseau, E. J .. Morgan, E. & Col­

vin, R. 8.: Morphology of delayed type hypcrsensiti­
vity reaction in man. I. Quantitative description of the
inflammatory response. Lab I nvest 31: 111, .1974.

7. Dvorak, H. F., Simpson, B .. Bast, R., Jr & Lesko­
witz, S.: Cutaneous basophil hypersensitivity. J lm­
munol 107: 138, 1971.

8. Ebner, H.: Untersuchungen iiber die cellulare Zu­
sammensetzung des Lichen Ruber Planus Infiltrates.
Arch Derrn Forsch247:309, 1973.

Acta Dermatovener (Stockholm) 57 

9. Ebner, H. & Gebhart, W.: Beitrag zur Histochemie
und Ultrastruktur der sogenannten Hyalinen b.z.w.
kolloiden Korperchen. Arch Derm Forsch 242: 153,
1972.

IO. El Laban. N. G. & Kramer, I. R. H.: Civatte bodies 
and the actively dividing epithelial cells in oral lichen 
planus. Br J Dermatol 90: 13, 1974. 

11. Flaxman, B. A., Zelazny, G. & Van Scott, E. J.:
Nonspecificity of characteristic cells in mycosis fun­
goides. Arch Dermatol 104: 141, 1971.

12. Greenberg, J. S., Smith, T. L. & Katz. R. M.: Verru­
cae vulgaris rejection (preliminary study of contact
dermatitis and cellular immunity response). Arch
Dermatol /07: 580, 1973.

13. Johnson, F. R. & Fry, L.: Ultrastructural observa­
tions in lichen planus. Arch Dermatol 95: 596, 1967.

14. Medenica. M. & Rostenberg, A.: A comparative light
and electron microscopic study of primary irritant
contact dermatitis and allergic contact dermatitis. J
Invest Dermatol 56: 259. 197 I.

15. Olson, R. L., Nordquist, E. & Evcrett, M. A.: Mitosis
in human epidermis, an ultrastructural study. Derma­
tologica /38: 268. 1969. 

16. Ross, R. & Greenlee, T. K .. Jr: Electron microscopy: 
attachment sites between connective tissue cells. Sci­
ence 153: 997, 1966.

17. Sarkany, I. & Gaylarde, P. M.: The pathogenesis of
lichen planus. Correspondence. Br J Dermatol 87: 81,
1972.

18. - Ultrastructural and light microscopic changes of
the epiderrno-derrnal junction. Trans St John's Hosp
Derm Soc57: 139, 1971.

19. Samman, P. D.: Lichen planus: a dermatological
centenary. Br J Dermatol 8/: 306, 1969.

20. Wilson, E.: Lecture X, Ekzema; Lecture XII. Lichen, 
impetigo. scabies. J Cut Med 3: 120: 335. 1869.

Received December /6, 1975 

M. Medenica, M.D.

Section of Dermatology
The University of Chicago
P.O. Box 409
Chicago, Tllinois 60637
USA


