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Vimentin expression in benign and malignant breast epithelium

Figure 3 Reaction of the antibody to
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tin in a fibroadenoma. The V9 antibody

stains the stroma and myoepithelium. A reaction in only occasional luminal epithelial cells
1s seen where it is distributed around the cell nuclei (arrows) (frozen section).
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Figure 4 In this case of fibrocystic disease vimentin expression is detected in the stroma,
myoepithelium, and occasional epithelial cells (frozen section).

ductal carcinomas, seven lobular carcinomas,
three mucinous carcinomas, three phyllodes
tumours (two benign and one malignant), 19
fibroadenomas and 19 cases of fibrocystic dis-
ease were available for study. Formalin fixed,
paraffin wax embedded tissue was also avail-
able in all but one case, a ductal carcinoma.

Results
Cytokeratin expression was detected in up to

Table 3 Percentage of cases reacting positively with antibody to vimentin on frozen and
paraffin wax section

Ductal carcinoma

Per of cases r ing (95% confidence limits)

5

Frozen section Paraffin wax section

Ductal carcinoma
Fibroadenoma

Fibrocystic disease

Total benign breast disease
Lobular carcinoma
Mucinous carcinoma
Phyllodes tumour, benign
Phyllodes tumour, malignant

53% (40%, 65%)
68% (43%, 87%)****
47% (24%, T1%)****
58% (41%, 74%)**** 14% (5%, 29%)***
85% (42%, 99%) 57% (18%, 90%)
33% (1%, 91%) 33% (1%, 91%)

100% 0%

100% 0%

46% (34%, 59%)
11% (1-3% 33%)*
18% (4%, 43%)**

*p < 0-05
**p < 0-01
***p < 0-001
*xxkp > 0-05

by x? test when compared with ductal carcinoma
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100% of the epithelial cells in all cases of car-
cinoma, fibroadenoma, phyllodes tumour and
fibrocystic disease. Cytokeratins were distrib-
uted diffusely in the cytoplasm in all lesions,
with perinuclear and subplasmalemmal
accentuation in a number of cases.

Vimentin was expressed in stromal connec-
tive tissues, in the walls of blood vessels, in
nerves and in myoepithelial cells. Vimentin
expression in benign and malignant epithelial
cells is detailed in tables 1 and 2. Vimentin
was detected in cancer cells in ductal, lobular,
and mucinous carcinoma and in the luminal
epithelium of fibroadenoma, fibrocystic dis-
ease, and the malignant phyllodes tumour
(figs 1-4), but not in the luminal epithelium
of the two benign phyllodes tumours.

There was no significant difference in the
proportion of malignant and benign condi-
tions reacting for vimentin on frozen section
(table 3). Vimentin expression was detected
in fewer cases and in a smaller proportion of
cells in formalin fixed material (figs 1 and 2).
These reductions were greater in fibroadeno-
ma and fibrocystic disease than in ductal car-
cinoma, resulting in a significant difference in
the proportion of cases of carcinoma and
benign breast disease in which epithelial cells
reacted for vimentin on paraffin wax sections
(table 3). There was no significant difference
in vimentin expression between fibroadenoma
and fibrocystic disease, in either frozen or
paraffin wax sections.

Vimentin was detected on frozen section in
36 of 68 ductal carcinomas, increasing with
tumour grade and the number of affected
axillary lymph nodes. Vimentin expression
was also more commonly seen on frozen sec-
tions in tumours over 2 cm in diameter (table
4). The only significant correlation was
between tumour grade and vimentin expres-
sion on frozen section.

In paraffin wax sections vimentin was
expressed in 31 cases, again increasing with
tumour grade. Vimentin was more often
detected in tumours affecting four or more
axillary lymph nodes. In contrast with the
findings on frozen section, vimentin was more
often detected in tumours under 2 cm in
diameter (table 5). None of these results on
paraffin wax sections reached significance.

Oestrogen receptor content and growth
fraction were compared with the actual per-
centage of vimentin, positive epithelial cells
on frozen section, using Spearman’s rank cor-
relation coefficient (Rho). The mean concen-
tration of oestrogen receptors in the cases of
ductal carcinoma was 68:06 fmol/pg of
cytosolic protein. The mean (SD) proportion
of Ki-67 positive cells in these cases was
10-58% (8:84%) and the median 9-:69%
(min/min, max/max 0%, 60-5%). The per-
centage of vimentin positive tumour cells on
frozen section showed a weak positive corre-
lation with the concentration of oestrogen
receptors. (Rho = 0-05; 95% confidence lim-
its —0-23 and +0-33). There was also a weak
positive correlation between the proportion of
Ki-67 and vimentin positive tumour cells on
frozen section (Rho = 0-:214; 95% confidence
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Table 4 Vimentin expression, with prognostic indicators, in ductal carcinoma (frozen

section)
Vimentin expression
Infiltrating ductal
carcinoma /] 1 2
Tumour grade:
Grade 1 15 7 1 23 p = 0-045
Grade II 14 12 6 32
Grade III 3 7 3 13
Tumour size:
<2cm 15 6 5 26 p =0-38; NS
2-5cm 14 16 5 35
>5cm 3 4 0 7
Positive lymph nodes
0 14 6 5 25 p = 0-29; NS
1-3 7 9 3 19
4+ 2 5 0 7

Table 5 Vimentin expression, with prognostic indicators, in ductal carcinoma (paraffin

wax section)
Vimentin expression
Infiltrating ductal
carcinoma 0 1 2
Tumour grade:
Grade 1 13 8 2 23 p=071; NS
Grade II 17 11 4 32
Grade III 6 5 1 12
Tumour size:
<2cm 12 9 5 26 p =0:61; NS
2-5cm 20 12 2 34
>5cm 4 3 0 7
Positive lymph nodes
0 14 8 3 25 p = 0:70; NS
1-3 11 4 3 18
4+ 2 4 1 7

limits —0-04 and +0-44). Neither association
reached significance.

The intracellular localisation of vimentin in
ductal carcinoma (fig 1) and benign breast
disease (fig 3) is shown in table 6. Because
vimentin was immunolocalised to the cell
cytoplasm, nuclear membrane, and cell mem-
brane in cases of both benign and malignant
disease, this is unlikely to be of diagnostic
assistance. There was no significant differ-
ence in the site of vimentin expression in duc-
tal carcinoma, either when all three grades
were compared (df = 4, > = 1-963, p = 0-73,
NS) or when grades I and II combined were

Table 6 Intracellular location of vimentin expression in breast lesions

Cyroplasmic Difffuse
I jve ductal carciy Cell membrane bpl l cytoplasmi Perinuclear
Grade I 0 0 5 3
Grade II 1 0 7 9
Grade III 0 0 6 5
All grades 1 0 18 17
Fibroadenoma 1 0 9 3
Fibrocystic disease 1 1 1 5
Benign lesions 2 1 10 8

Table 7 Method of tissue preparation and proportion of ductal carcinomas in which
tumour cells reacted with antibodies to vimentin in six series

Proportion of cases Number of cases of
in which vimentin  infiltrating ductal
was de din arct (NOS)
Tissue preparation ductal carcinoma studied
This study Frozen section 36/68 (53%) 68
Formalin fixation 31/67 (46%) 67
Cattoretti et al*® Frozen section 49/196 (25%) 196
Domagala et al* Fine needle aspiration 15/68 (22%) 68
biopsy and ethanol fixation
Domagala et al* Formalin fixed, paraffin 34/195 (17%) 195
wax embedded tissue
Domagala ez al”’ Formalin fixed, 35/214 (16%) 214
paraffin wax embedded
Raymond and Leong!® Microwave fixation, 41/78 (53%) 78
paraffin wax embedded

Heatley, Whiteside, Maxwell, Toner

compared with grade III tumours (df =2,
x2=0-489, p = 0-78, NS).

Discussion

This study confirms the findings of others
who identified vimentin expression in the
luminal epithelium in cases of benign breast
disease,'* phyllodes tumours,* and in tumour
cells in cases of ductal, mucinous, and lobular
carcinoma.!® 1622

In cell culture experiments vimentin
expression occurs in association with factors
such as increased growth rate, which usually
reflect an increase in malignant potential.?*2*
Increases in vimentin expression in primary
breast tumours might therefore also be
expected to show an association with estab-
lished clinical prognostic indicators, such as
increases in tumour grade and size and
increasing numbers of affected lymph nodes,
as described in this study. Similar correlations
between vimentin expression and tumour
grade,'” 162527 sjze,® and affected lymph
nodes” have been described by others.
Variations between these series may reflect
differences in fixation methods and sample
size (table 7).

As frozen tissue is not exposed to fixative,
which could alter the proteins and cause
masking of antigenic sites, frozen section is
usually regarded as the most reliable means of
detecting intermediate filament proteins,
including vimentin.?? This study confirms the
inconsistency of staining which may be seen
in paraffin wax sections. In most cases, when
formalin fixed, paraffin wax sections were
compared with frozen sections, there was a
reduction in both the proportion of vimentin
positive cases and the proportion of vimentin
positive cells. The apparent loss of vimentin
immunoreactivity, probably due to loss of
vimentin epitopes following formalin fixation,
was more noticeable in benign than malig-
nant lesions. As a result, differences in
vimentin expression, which were significant
but which were confined to paraffin wax sec-
tions, were detected between the two groups.

The occurrence of more positive reactions
on paraffin wax section in grade I malignant
tumours and in those of less than 2 c¢cm in
diameter seems at variance with the more
general results and is not easily explained,
although the proportion of vimentin positive
cells in these cases was often less than 25%.
In some cases, distortion of the polypeptide
structure of the antigen following formalin
fixation and paraffin wax processing might
have resulted in the artefactal exposure of epi-
topes to which non-specific antibody binding
could occur. This might result in a propor-
tion of false positive reactions. Whatever the
explanation, it runs contrary to the overall
experience of this study.

In the present study vimentin expression
was positively correlated with oestrogen
receptor concentration in ductal carcinoma,
although Domagala ez a/?* and Raymond and
Leong's found a negative correlation. Like
these authors, the present study found a posi-
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tive correlation between vimentin expression
and tumour growth fractions.

Vimentin intermediate filaments in avian
red blood cells form a perinuclear ring, from
which filaments radiate throughout the cyto-
plasm to terminate on the cell membrane.?*
This pattern would account for the perinu-
clear staining with anti-vimentin antibodies
described by Raymond and Leong,'* with less
intense staining in the adjacent cytoplasm in
low grade carcinomas and benign breast dis-
ease. The loss of the perinuclear distribution
of vimentin in high grade (grade III) carcino-
mas could represent a progressive disorgani-
sation of the cytoskeleton.

The intracellular localisation of vimentin,
however, does not differ sufficiently in benign
and malignant breast disease to be of diag-
nostic value. The location of vimentin within
cancer cells is also unlikely to assist in differ-
entiating between high and low grade
tumours. The absence of significant differ-
ences in intracellular localisation does not
support the hypothesis that the distribution of
vimentin intermediate filaments in tumour
cells becomes progressively disordered with
increasing tumour grade.
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