














Downloaded from symposium.cshlp.org on September 16, 2016 - Published by Cold Spring Harbor Laboratory
Press

336 RAMAEKERS ET AL.

Figure 4. Immunofluorescence micrographs of human malignant sarcoma and malignancies of tissues originating from the
mesoderm, incubated with antibodies to vimentin. (a,b) Mesodermal sarcoma of the uterus; (c,d) normal uterine myometrium
(c) and blood vessel (d); (e) true histiocytic lymphoma; (f) seminoma of the testis. Bars represent 50 wm.

absorbed with lenticular vimentin, gives rise to the
question of whether or not epithelial tumor cells can
develop an additional vimentin cytoskeleton. Espe-
cially metastatic carcinomatous cells may possibly ex-
hibit this feature when being shed into the blood stream
or ascites fluid and may possibly retain this second IF
system in a subsequent metastatic outgrowth, as seems
to be the case for some cells in the metastatic out-
growth in the omentum.

Experimental Tumors

To obtain more insight into this intriguing phenom-
enon, we have injected cultured human epithelial tu-
mor cells (HeLa, KB, and hepatocarcinoma cells)
subcutaneously into nude mice to produce experimen-
tal metastases. The expression of both vimentin and
keratin was observed in HeLa- and KB-cell tumors 18
days after the cells were injected into the animal, pos-
sibly due to the fact that these cells are thoroughly
dedifferentiated as a result of prolonged subculturing.
However, in the case of hepatocarcinoma cells, it could
be shown that vimentin was no longer expressed in the
tumor, although it could be demonstrated in the cell

culture. In this tumor, only endothelial cells in the
blood vessels gave positive staining for vimentin.
These results, together with observations of metastatic
outgrowths in patients with a carcinoma, indicate that
in most cases the expression of vimentin (if present at
all in tumor cells in the blood stream, ascites fluid, or
under culture conditions) is reversed when tumor cells
form metastatic secondary outgrowths. The possibility
of two IF systems being present in the same type of
tumor cell should be kept in mind so that one can
anticipate this phenomenon and avoid mistakes in di-
agnosis.

Thin-needle Aspirations

Tumor cells can be obtained by percutaneous thin-
needle aspiration. Because only a few cells are needed
for the identification of the cell type by our immuno-
fluorescence technique, this method may prove to be
helpful in tumor diagnosis. Discomfort and risk to the
patient can be minimized, since surgical intervention
for diagnostic purposes may become unnecessary. We
have applied our method to a thin-needle aspiration of
a palpable tumor from a lymph node. Figure 6 shows
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Figure 5. Microgrgphs of metastatic tumors in lymph nodes. (a,b,c) Adenosquamous carcinoma from the uterus: (a) hema-
toxylin-eosin staining; (b) antikeratin; (c) antivimentin. (d,e) Invasive lobular breast carcinoma: (d) antikeratin; (¢) antivimentin.
Bars represent 50 pm.

337


http://symposium.cshlp.org/
http://www.cshlpress.com
http://www.cshlpress.com

Downloaded from symposium.cship.org on September 16, 2016 - Published by Cold Spring Harbor Laboratory
Press

338

RAMAEKERS ET AL.

Figure 6. Immunofluorescence micrograph of cells obtained by thin-needle aspiration from a palpable tumor in a lymph node,
incubated with antibodies to vimentin. Bar represents 50 pm.

that these cells can be stained by antibodies to vimentin
but did not have a positive reaction with keratin an-
tibodies and therefore are of mesenchymal origin. Very
clearly, a filamentous fluorescence pattern is seen.
Similarly, cells from touch imprints, ascites fluid, and
sputum can be examined for neoplastic cells and their
nature can be determined.

DISCUSSION

Using the indirect immunofluorescence technique
with antibodies to keratin and vimentin, we show that
this method is suitable for use in tumor identification.
Using frozen sections, thin-needle aspirations, and
touch imprints of carcinomas, sarcomas, and their
metastases, our results were in good agreement with
those obtained by conventional histologic and electron
microscopy methods. Using the antibodies described
above, for example, we were able to distinguish be-
tween carcinomatous (keratin-positive, vimentin-neg-
ative) and sarcomatous (vimentin-positive, keratin-
negative) elements in a mixed tumor of the uterus (see
Fig. 4a,b) and the subsequent carcinomatous metas-
tasis in a para-aortic lymph node (see Fig. 5a,b,c). In
the recent literature the use of such antisera in tumor
characterization has been described for experimental
rat liver tumors by Bannasch et al. (1980). For iden-
tification and characterization of human epithelial neo-
plastic outgrowths, keratin antisera have been useful
in tumor detection (Schlegel et al. 1980). Battifora et
al. (1980) described a method using antikeratin sera in
the differential diagnosis of thymomas and lymphomas.
It is therefore our firm belief that this method will
become a powerful tool in the hands of the pathologist
as an additional method to improve identification of
tumors and their metastases, as well as nonneoplastic
lesions. Before the method can be used routinely, how-

ever, several problems must be clarified. These include
the intriguing question of whether or not tumors or
tumor metastases develop a second IF system upon
tumor regrowth or during transportation of the cells.
Furthermore, methods must be improved or developed
to enable a diagnosis to be made on minimal amounts
of tumor tissue from several sources. Finally, appli-
cation of immunoperoxidase techniques to paraffin-
embedded material may enable us to examine series
of cases retrospectively.
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