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Immunocytochemistry in the identification of vascular
invasion in breast cancer
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SUMMARY Immunocytochemical stains were used to find out whether they would increase the
accuracy of detecting lymphatic and vascular invasion by primary breast cancer cells over conven-
tional histological methods. Immune probes for type IV collagen were of value in confirming the
conventional diagnosis of vascular invasion while stains for factor VIII assisted in differentiating
small blood vessels from lymphatic channels. Antibodies to type IV collagen also increased the
accuracy and rate of detection achieved by conventional histology.

The presence of tumour emboli in vascular channels
within the framework of primary breast cancers is
considered to carry a bad prognosis.'-3 To ascertain
whether a more accurate diagnosis and increased
incidence of vascular invasion within primary breast
tumours could be achieved, we used selected
immunocytochemical methods in conjunction with
haematoxylin and eosin stains and Weigert' s
resorcin-fuchsin elastin stain. In addition, we hoped
to be able to differentiate lymphatic channels from
small blood vessels more reliably, a differentiation
of possible importance in assessing the distribution
of further metastatic spread.

Material and methods

Portions of 30 unselected invasive breast carcinomas
with generous stromal edges were fixed in
methacam, processed by routine methods, and
embedded in paraffin.4 Serial sections were cut at 3
Am and stained by haematoxylin and eosin,
Weigert's resorcin-fuchsin, and by immunocyto-
chemical methods for type IV collagen and factor
VIII. These methods enabled us to examine the
same structures in all the sections and compare their
characteristics as depicted by each of the stains. The
immunocytochemical staining was carried out by an
indirect procedure using an alkaline phosphatase
conjugated second antibody.45 The specificities of
the antibodies to type IV collagen and factor VIII
have been described previously.6-9
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Results

Antibodies to type IV collagen delineated the base-
ment membranes surrounding both lymphatic and
vascular channels (Fig. la, b). Breast carcinomas
rarely show demonstrable basement membranes.4
Antibodies to factor VIII stained the endothelium of
blood vessels but not that of lymphatics (Fig. lc).
Endothelial staining was strongest in capillaries;
veins were more prominent in their expression of
factor VIII than arteries but the intensity of staining
declined with increasing vessel diameter.
By means of haematoxylin and eosin preparations

the breast tumours were all classified as infiltrating
duct carcinomas. Eleven of the 30 lesions showed
clumps of malignant cells within endothelial lined
spaces, regarded in six cases as lymphatic and in five
as both lymphatic and vascular. Twelve tumours
were negative for vascular and lymphatic invasion
(Table). In seven cases it was doubtful whether
there was true vascular invasion.
By means of the anti-basement membrane type

IV collagen antibodies, the 11 positive and 12 nega-
tive cases of invasion diagnosed by haematoxylin
and eosin were confirmed. Of the inconclusive
group, four cases consisted of tumour emboli in
endothelial lined structures surrounded by basement
membranes, while the remaining three were due to
tumour cells present in stromal spaces created by
shrinkage artefact.

Factor VIII stains further confirmed the 12 cases
as negative for vascular invasion. In the original
group of 11 tumours positive for vascular invasion,
some of the structures described on haematoxylin
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and eosin as lymphatics were recognised as small
blood vessels in three more cases, increasing the
incidence of both lymphatic and blood vessel
involvement from five to eight cases. Factor VIII
stains also confirmed the type IV collagen interpre-
tation of the seven doubtful cases: three remained
negative, and of the four positive preparations two
showed tumour cells in both lymphatics and blood
vessels. Two showed invasion of the lymphatic
channels only, bringing the total number of positive
cases to five for lymphatics and 10 for both types of
vessels.

Weigert' s resorcin-fuchsin stain was unhelpful in
18 cases and in 12 cases confirmed information pro-
vided by haematoxylin and eosin staining.

Table Incidence of vascular invasion

Vascular Conventional Irnmunocytochemistry
invasion haematoxylin and

eosin preparation Type IV Factor VIII

Present 11 15 15
(6 L, 5 B+L) (5 L, 10 B+L)

Absent 12 15 15
Inconclusive 7 0 0
Total 30 30 30

B = blood vessels.
L = lymphatics.

Fig. 1 (a) Vessels (two veins, two arteries, and a lymphatic
channel containing a clump oftumour cells and several
capillaries) in fibrofatty breast tissue stained by haematoxylin
and eosin. (b) The same group of vessels with the basement
membrane outlined using anti-type IV collagen antibodies.
(c) The same group of vessels stained with antibodies to factor
VIII. Note the number ofcapillaries shown in Fig. lb and
I c compared with Fig. Ia. Original magnification x 110.

Discussion

This short histological survey has confirmed the
pathological value of an immunocytochemical
approach to the detection of vascular and lymphatic
invasion within the substance of breast carcinomas.
The antibodies to type IV collagen delineated the

basement membrane of the vascular and lymphatic
channels. This made the positive identification of
tumour emboli easier. Examples classed as negative
for invasion did not, however, yield a positive result
when the immunocytochemical as opposed to
conventional morphological approach was used.
Antibodies to type IV collagen also helped to distin-
guish between true tissue structures and spaces cre-
ated by shrinkage artefact in the fibrous stroma,
often "lined" by fibroblast nuclei and therefore
mimicking endothelium lined spaces on haematoxy-
lin and eosin preparations. The observation of
differential staining patterns by anti-factor VIII
between blood vessels and lymphatics confirms pre-
vious findings by other workers.'0

This preliminary study is now being extended to a

larger series of cases and patients are being closely
followed up to ascertain whether intratumoral inva-
sion of lymphatics or capillaries has real prognostic
importance. In addition, the occurrence of vascular
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invasion is being related to other prognostic indices,
including axillary nodal state, steroid receptors, and
micrometastatic involvement of the bone marrow
(Redding, unpublished observation)."

This study allows us to conclude that thin
haematoxylin and eosin stained sections of primary
mammary carcinomas with a generous stromal edge
included are adequate material for the histological
diagnosis of vascular invasion by tumour cells. In
our limited series of 30 cases we did not register any
false positiv.e interpretations. The role of selected
immunocytochemical stains was limited to cases
considered inconclusive on haematoxylin and eosin
alone. The yield of 11 cases positive for vascular
invasion on haematoxylin and eosin was increased
by immunocytochemistry to a total of 15 of the 30.

Immunocytochemical stain for factor VIII was
valuable in identifying whether the tumour cells
were in capillaries or lymphatics but did not increase
the detection of invasion.

We thank Mr JC Gazet, consultant surgeon of the
Royal Marsden Hospital, Mr JC Bull and Mr J
Neely, consultant surgeons of Crawley Hospital, and
Mr R Lloyd, of the Department of Histopathology,
Crawley Hospital, for their valuable assistance.
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