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Fig 5 Vimentin expression in hyperplastic thyroid.

Fig 6 Prekeratin staining (PKJ2J) in benign papillary protrusion in hyperplastic thyroid (arrow).

Fig 7 Prekeratin staining (PK63) in Hashimoto's thyroiditis immediately adjacent to and within lymphoid follicles

(arrows).

Fig 8 Vimentin expression in normal thyroid gland.

All tissue stained by immunoperoxidase.
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Intermediate filament proteins in normal and diseased thyroid 141
localisation of staining than by immunoenzymatic
techniques.
Our detection of coexpression in normal and benign

thyroid samples indicates that this phenomenon, pre-
viously considered to be aberrant, is not an event
exclusively associated with malignancy. Coexpression
of vimentin and cytokeratin in normal tissue is not
unprecedented in view of previous such findings in
embryonic development29 and in myocardium and
myometrium.30 Indeed, coexpression of two or more
intermediate filament classes may be more common
than is at present realised.

Expression of higher molecular weight cytokeratins
(prekeratin) has been suggested as a useful and
specific marker for malignant papillae in thyroid
lesions and as a means of distinguishing between
papillary and follicular carcinomas.2 Other authors,
however,2 3 have noted staining of follicular carcino-
mas with prekeratin antibodies, and in one study more
than half of the papillary carcinomas showed "min-
imal or no staining" with an antikeratin antibody.5

In our study, two of eight follicular carcinomas
expressed prekeratins and four of 12 papillary car-
cinomas were unlabelled. The differences between the
findings of these studies can be partly explained by the
fact that cytokeratin is not a single antigen but a
family of at least 19 different polypeptides,6 and anti-
bodies used in different laboratories may thus differ
considerably. In the present study we used four
different monoclonal antibodies (PK52, 63, 121 and
141), which recognise higher molecular weight cyto-
keratins and should therefore be comprehensive in
identifying these antigens in tissues. If this is accepted
then our study does not substantiate the value of pre-
keratin as a marker for papillary carcinoma, particu-
larly for its follicular variant, which has a better
prognosis than true follicular carcinoma with which it
may be confused.4
We are also unable to support the suggestion2 that

prekeratin can be used as a marker ofmalignant papil-
lae in thyroid glands. In fact, the pattern of prekeratin
expression in the thyroid seemed to be associated
more with metaplastic than with neoplastic events, its
distribution correlating closely with previous mor-
phological descriptions of squamous and squamoid
cells in the thyroid.31 33 These cells include those
derived from ultimobranchial body and thyroglossal
duct remnants, solid cell nests, and metaplastic fol-
licular epithelium. In this study prekeratin expression
was particularly noted around areas of inflammation
in thyroiditis, within distorted trapped follicles in
areas of fibrosis, and focally in papillary carcinomas,
all of which are recognised sites of squamous meta-
plasia.
The final area of interest in this study was the

apparent absence of neurofilaments in medullary

carcinomas. A variety of neuroendocrine tumours,
including islet cell tumours, some bronchial carci-
noids, and small cell carcinomas of the lung, Merkel
cell tumours of the skin and parathyroid adenomas
express these intermediate filaments,' ` in spite of the
lack of neurofilament expression in normal neu-
roendocrine cells, including parafollicular thyroid
cells.' We were unable to detect neurofilament expres-
sion in several cases of formalin fixed and paraffin
embedded medullary carcinoma. This suggests that
these tumours may not have an entirely separate neu-
roendocrine histogenesis, a view recently advanced on
the basis of morphology and the coproduction of
thyroglobulin and calcitonin in thyroid carcinomas.35

We are grateful to Lesley Watts for typing the manu-
script, to Sue Jones for technical help, and to Dr
Karen Pulford for the use of the PK series of anti-
bodies. KCG is a Wellcome Trust Senior Research
Fellow in clinical science and holds the Gillson Schol-
arship of the Society of Apothecaries of London.
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