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Clear cells, identical in fine structure to Langerhans cells of the human epidermis, 
occur in the intercellular spaces of the squamous epithelium of the cervix. There is 
an apparent increase in the number of Langerhans cells in the cervical epithelia from 
cases with carcinoma in situ. Langerhans cells of the cervix are frequently mistaken 
for lymphocytes or for epithelial cells that have undergone cytoplasmic shrinkage. 
Th.e proper identification of Langerhans cells and other clear cells in the cervical 
epithelium may eliminate some unnecessary confusiotl in the interpretation of 
cellular changes in neoplasia. 

I N T  H E c 0 u R s E of an electron micro- 
scope study on the normal cervix and 
cervices with carcinoma in situ, we were 
impressed by the frequent observation of 
a certain type of “clear cells” lodged among 
the squam.ous epithelial cells of the ecto- 
cervix. Under the light microscope, these 
cells were distinguishable from the adjacent 
epithelial ceils by their relatively smaller but 
hyperchromatic nuclei and by their clear 
translucent cytoplasm. The latter appear- 
ance could be easily mistaken fo’r that of a 
lymphocyte or an epithelial cell which has 
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undergone cytoplasmic shrinkage. Examina- 
tion of a large number of electron micros- 
copy sections showed that we were not deal- 
ing with a preparation artifact but with 
special cells identical in fine structure to the 
Langerhans cell of the human epidermis. 

In the skin, two types of clear cells are 
known to occur among the cells of the epi- 
dermis. These are the melanocytes and Lang- 
erhans cells. While melanocytes are known 
to produce melanin granules, the origin and 
function of Langerhans cells are still dis- 
putable subjects. l-l1 Both types of clear cells 
of the epidermis have been studied thor- 
oughly by various light and electron mi- 
croscopists interested in dermatologic pathol- 
ogy.12-22 Review of the literature indicates 
that Langerhans cells have not been known 
to occur in the cervix. 

The purpose of this paper is to report on 
the observation of Langerhans cells in the 
squamous epithelium of the normal cervix 
and in cervices with carcinoma in situ. An 
account of the morphology of these cells 
will be given. 

Material and methods 

The observations to be reported are based 
on, the study of cervical tissues obtained from 
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10 patients with carcinoma in situ, as shown 
by light microscopy of either cone biopsy or 
hysterectomy specimens, Tissue blocks were 
raken from random sites from al 22 cervices 
and processed for electron microscopy. 

Small pieces of tissue were fixed in CauL 
field’s fixative,23 dehydrated in a graded se- 
ries of ethanol solutions, and embedded in 
Epon 812. z4 Thin sections were cut on 
Porter-Hum Mt.-2 or Mt-1 ultramicrotomes. 
Most sections were stained with uranyl ace- 
tate in methanoP5 and then double stained 
with lead citrate.26 A few sections were 
stained with iridium trichloride as follows: 
the grids containing the sections were im- 
mersed in absolute acetone for 3 minutes, 
then stained with a 25 per cent solution of 
iridium trichloride for 30 minutes. The grids 
were rinsed briefly in methanol and then 
stained with uranyl acetate in methanol.z5 
All sections were examined with the Hitachi 

Light microscopy ill paraBin-eml?eddeo, 
‘lematoxylin and e&n-stained sections 
showed clear cells in both normal and in 
situ epithelia. Clear cells were characterized 
jy small hyperchromatic nuclei and a trans- 
?ucent cytoplasm which differentiated them 
r‘rom adjacent epithelial cells (Fig. 1) I Al- 
though some clear ceils could be identified 
as inflammatory cells, the nature of others 
could not be ascertained by light microscopy 
a?one. Cursory examination of histologic 
preparations indicated an increase in the 
number of clear cells in the sections from 
carcinoma in situ cases. 

Under the electron microscope, cells with 
fine structural features, identical to Langer- 
hans cells of the epidermis, were found 
among the epithelial cells of cervices with 

Fig. 1. Squamous epithelium of the cervix lrom a patient with carcinoma m situ. Clear c&s 
~(arrows) are characterized by small hyperchromatic nuclei and translucent cytoplasms. 
8; Hematoxylin and eosin staining. ) 
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Fig. 21. Low-power micrograph showing a Langerhans cell among squamous epithelial cells 
of the cervix. The Langerhans cell has a nucleus (Nl) which is darker than that of ad- 
jacent epithelial cells (NZ), the cytoplasm of Langerhans cell contains characteristic 
granules (arrows), Details of the area within the insert are shown in Fig. 3. (~18,600.) 



Fig. 3. Higher magnification of the insert in Fig. 2 showing a portion of the nucleus of a 
Langerhans cell (NJ and the cytoplasm containing the characteristic granules (arrows). In 
this plane of sectioning the granules appear rod-shaped and contain central linear densities. 
Ch41, cell membrane of Langeshans cell; CM2, cell membrane of an adjacent epithelial cell; 
.E#, cytoplasm of epithelial cell; M, mitochondria. (~70,000.) 

carcinoma in situ but less frequently in the tain ton&laments and is genera:ly 9i-- iaw 

epithelium of norma! cervices. The Langer- electron density (Figs. 3 and 4). There are 
hans cell has an idented nucleus which ap- no desmosomal attachments between the 
pears darker than that of adjacent epithelial plasma membranes of Langerhans cells and 
cells (Fig. 2). Unlike epithelial cells, the epithelial cells (Figs. 3 and 4). Langerhans 
cytoplasm of Langerhans cells does not con- cells contain the usual array of organelles 
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Fig. 4,. Details of structure of a cervical squamous epithelial cell. In contrast to Langerhans 
cells the cytoplasm of epithelial cells contains tonofilaments (Tf) and the cell is attached 
to adjacent epithelial cells by desmosomes CD). G, Golgi apparatus; Its, intercellular space; 
M, mitochondria; N, nucleus. (~31,000.) 

but, in addition, the cytoplasm shows gran- 
ules which have been considered characteris- 
tic of Langerhans cells of the epidermis9 
(Figs. 3 and 5). In the majority of sections 

these granules appear as rod-shaped bodies 
which may be attached to terminal vacuoles 
(Fig. 3). These granules may exhibit dif- 

ferent appearances, depending upon the 
plane of sectioning. The characteristic Lang- 
erhans cells granule has been variously de- 
scribed as rod-shaped,27 disk-shaped,le or 
racket-shaped.5 Recently, serial construction 
of these granules by Sagebiel and Reedz8 in- 
dicated thalt they are made of flattened or 
curved orthogonal net of particles bounded 
externally by a limiting membrane and that 
the granule may be disk-shaped, cup-shaped, 
or a composite of both shapes. 

Comment 

The present work has shown that Langer- 
hans ceils are found in the intercelluIar 

spaces of the squamous epithelium of the 
cervix. While this may represent a new find- 
ing in the cervix, the presence of Langer- 
hans cells in the epidermal cells of the hu- 
man skin has long been recognized. 

Most of the literature dealing with the- 
ories on the origin and function of Langer- 
hans cells was concerned with the human 
epidermis. It is beyond the scope of this pa- 
per to discuss in detail all of these theories. 
Briefly, Langerhans cells have been consid- 
ered precursors of melanocytes,l postmelanin 
synthetic cells,5 intraepidermal nerve end- 
ings,6 or “effete” melanocytes.4 It is evident 
that most of these theories have attempted 
to either prove or disprove a correlation be- 
tween Langerhans cells and melanocytes of 
the epidermis. The application of these the- 
ories to the cervix is of very little value, 
since the latter organ is not known to be the 
site of active melanogenesis. Recently, the 
demonstration of the characteristic Langer- 
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ham cell granule in a histiocytosis X lesion 
of the lung and eosinophilic granuloma of 
bone has cast doubt on the specificity of this 
type of granule. 28 In brief, the function of 
Langerhans cells in the cervical m.ucosa re- 
mains obscure. 

It is perhaps worthwhile to mention one 
of the earlier and widely accepted theories9 
dealing with the origin of Langerhans cells. 
This theory suggests that active melanocytes 
are found only among the basal epidermal 
cells and that after completion of their func- 
tion of melanogenesis they migrate toward 
the surface, appear as Langerhans cells, and 
are eventually exfoliated with epithelial 
ceIls.g This theory may be of some signifi- 
cance when applied to the cervix, since the 
presence of Langerhans cells among exfoli- 
ated epithelial cells may cause some unneces- 
sary confusion in the interpretation of cellu- 
lar changes in neoplasia. 

The apparent increase in the number of 
Langerhans cells in carcinoma in situ re- 
mains unexplained. In the human skin, in- 
creased epidermal cell turnover is associated 
with a significant increase in the number of 
Langerhans cells.lg Mishimalg has shown 
that keratin-stripping of the skin leads to an 
increased epithelial cell turnover and a sub- 
sequent increase in the number of Langer- 
hans cells. It is possible that the observed in- 
crease in the number of Langerhans cells in 
carcinoma in situ may be associated with 
the abnormal epithelial turnover in this le- 
sion. 

The nature and function of Langerhans 
cells and other clear cells in the cervical 
mucosa in normal and pathologic conditions 
await further investigation. 
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