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IMMUNOHISTOCHEMICAL EVALUATION OF LYMPH NODE
MICROMETASTASES FROM BREAST CANCER

ATsuO TsucHrYA, KoHIU SUGANO, 1zo KIMIJTMA and RIKIYA ABE

The lymph node micrometastasis was retrospectively immunohistochemically investigated in 185
patients with node-negative breast cancer and compared with the routine conventional findings. The
monoclonal antibodies to epithelial membrane antigen (EMA) and mucinous-like carcinoma antigen
(MCA) were used. Of 19 EMA-positive cases, 16 were false positive. Therefore only 3 cases were found
to show staining with both EMA and MCA. The patients are all living and well and free of recurrence.
No micrometastasis was immunhistochemically demonstrated in 11 node-negative breast cancer patients
with subsequent metastases. The results of the present study indicate that the detection rate containing
occult cells afforded by conventional routine evaluation is sufficient, at least in Japanese.

The presence of lymph node metastasis is considered to
be the most important prognostic factor in patients with
breast cancer (1-3). However, even though there is no
lymph node metastasis, 20—30% of the node-negative pa-
tients show recurrence within 10 years (4-6).

When compared with node-negative breast cancer, the
presence of even one single micrometastasis in a lymph
node is associated with a significant difference in terms of
recurrence and survival (7). Therefore, the detection of
micrometastases may be important in the prediction of
recurrence of breast cancer. Currently, the capacity to
detect micrometastases is not adequate and it is sometimes
not possible to identify any malignant cells by hematoxylin
and eosin staining methods.

As means of improving the detection rate, serial section-
ing of the lymph node has been used to decrease sampling
error and immunohistochemical procedures have been
adopted to detect small foci of metastases which might
otherwise escape detection (7-11). The present study was
undertaken to determine whether the use of immunohisto-
chemical staining would increase the detection rate of
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occult breast cancer metastases in axillary nodes, to evalu-
ate and compare the efficacy of monoclonal antibodies,
and to assess whether the occult micrometastases are re-
lated to the survival rate.

Material and Methods

One hundred and eighty-five consecutive patients were
surgically treated for primary cancer of the breast with
histological diagnosis of negative axillary nodes between
1985 and 1992 at the Fukushima Medical College Hospi-
tal. The frequency of node-negative breast cancer during
the same period was 60.3%. The mean age of the patients
at operation was 51.3 years (range 21-80). The diagnosis
was confirmed by reviewing the pathological reports and
records.

Eighteen women had intraductal carcinoma, one lobular
carcinoma in situ and 166 invasive ductal carcinoma.
There were 7 TO, 80 T1, 88 T2 and 10 T3 tumors. A total
of 3227 lymph nodes were examined, and the mean num-
ber of lymph nodes examined in each patient was 17.4
(range 5-45). The assessment of presence or absence of
tumor cells in the lymph nodes was based on the official
pathology report.

All paraffin blocks containing lymph node tissues from
the node-negative patients were recut into three serial
(consecutive) 4 um sections for immunohistochemical
study. These tissue sections were stained, using the avidin-
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Fig. 1. Disease-free survival of node-negative breast cancer.

biotin-peroxidase complex technique (12), two monoclonal
antibodies; one directed against epithelial membrane anti-
gen (EMA) (Dako Japan, Tokyo, Japan) and the other
against mucinous-like carcinoma associated antigen
{MCA) which was kindly provided by Roche Diagnostics
(Bern, Switzerland). EMA is a breast cell-surface compo-
nent, and immunohistochemical studies have indicated
that MCA is expressed on mucinous epithelial surfaces and
in mucinous secretions of normal and breast cancer epithe-
lia (13). The primary monoclonal antibodies were added at
a dilution of 1:100 for EMA and 1:200 for MCA in
0.05 mol/l phosphate-buffered saline for 1 h at room tem-
perature, and the sections were incubated for 40 min with
biotin-labelled goat antibody IgG (Vector Lab.,
Burlingame, CA, USA). The negative controls consisted of
sections incubated with normal mouse serum instead of the
primary specific antibody. The nodes used for immuno-
staining had in the original diagnostic slides been stained
with hematoxylin and eosin. Follow-up status was evalu-
ated at the end of July, 1994. The survival curve was
culculated by the Kaplan-Meier method.

Results

In sections stained with monoclonal antibody to EMA,
stained cells were found in the regional nodes in 19 of the
185 patients. However, the review of the original hema-
toxylin and eosin-stained sections revealed that the stain
products seen mainly in the cytoplasm were identified as
plasma cells in 16 of the 19 patients with positive staining.
Thus only three patients were found to have microscopic
foci of metastatic carcinoma in the axillary lymph nodes.
In all patients the tumor foci were small and tumor cells
were usually present in the subcapsular portion in the
medullary sinuses of the nodes.

MCA -positive cells were demonstrated to be among the
epithelial cells, although the staining intensity was rather
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weak. Positive MCA staining was found in the three
patients in whom staining with EMA was also seen. Occult
metastases consisted of invasive ductal carcinoma in three
patients, in all of whom involvement of one lymph node
was seen.

During the follow-up period the disease recurred in 13
patients, of whom 2 died. The immunohistochemical ex-
amination of the lymph nodes of these 13 patients with
node-negative breast cancer who showed subsequent
metastases failed to demonstrate any micrometastasis. The
figure shows the disease-free survival, calculated by the
Kaplan-Meier method for patients without nodal metas-
tases by the conventional method. The three patients with
occult micrometastases are at present alive and well and
free of recurrence 6.2, 5.2 and 2.9 years after diagnosis.

Discussion

The importance of axillary node involvement in the
prognosis of breast cancer patients has been repeatedly
emphasized. However, it is also recognized that routine
evaluation of axillary lymph nodes fails to detect a sizable
number of metastases (8, 14) due to both inadequate
sampling and pathological limitation in detecting small
foci of carcinoma using conventional hematoxylin and
eosin staining.

Several studies have shown that the examination of
serial sections of lymph nodes could increase the accuracy
of metastases detection (4, 7, 15), and micrometastases
have been detected by incidence in 9 to 24% (4, 16, 17).
The occult metastases in the lymph nodes may thereby
have an important role in prognosis. These micrometas-
tases are visible by conventional staining, but routinely
cutting multiple serial sections is not practical and requires
extra labor and expense. Therefore immunohistochemical
analysis has been adopted to improve the detectability of
micrometastases in lymph nodes.

More recently, several studies have shown that immuno-
histochemical analysis can be used to detect tumor cells in
tissues that are regarded as free of tumor based on exami-
nation of conventionally stained sections (7-11). The re-
sults obtained using immunohistochemical staining to
detect minute tumor foci have also been impressive.
Among 2400 patients with breast cancer, approximately
13% conversion from node-negative to node-positive status
was observed by using immunohistochemistry (17). Thus a
substantial proportion of women with node-negative
breast cancer is considered to be understaged by the con-
ventional method.

A specific stain for EMA is always associated with cells
of epithelial origin and the EMA-positive cells seen in
lymph nodes are considered to be derived from the breast
cancer. Although Sloane et al. (18) found no occult metas-
tases using antisera to EMA in a group of 23 patients, the
detection of occult metastases using antisera to EMA has
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been reported in 10 to 15% of lymph nodes which were
found to be negative on initial conventional examination
(8, 11). The cells immunostained with anti-EMA staining
in the present study showed false positive, and were re-
garded as plasma cells (19). Bussolati et al. (9) observed
that the EMA-reactive material was also present in macro-
phages, thereby suggesting no sufficient evidence of metas-
tasis by single immunohistochemical approach.

The MCA antigen is a member of the mucin-like glyco-
proteins expressed by breast cancer which include the CA
antigen, CA15-3 and the human milk fat globule, and has
been regarded as a sensitive marker for breast cancer (20,
21). These characteristics of the anti-MCA antibody im-
munoreactivities make it an available tool for the detection
of breast cancer micrometastases, even though it is not
absolutely specific for breast cancer cells (13). The MCA-
immunostained lesions in the lymph nodes of the present
cases were determined by very small foci of metastatic cells
which were hardly detected in the routine histopathologi-
cal examination.

The present study, however, did not focus on the diag-
nostic value of immunohistochemistry in detecting lymph
node micrometastases. The choice of antibodies for such
immunohistochemical evaluation is wide. Various mono-
clonal antibodies reacting with human mammary cancer
have been described (811, 20). Using the cocktail of five
monolonal antibodies, Trojani et al. (10) found 14% of
micrometastases in 142 node-negative breast cancer, and
stressed the utility to ensure an optimal intensity of stain-
ing. A difference in the incidence of occult micrometastases
between this study and others may therefore depend on the
number of reagents investigated, and a further investiga-
tion is required. Recently, polymerase chain reaction has
come into use to detect micrometastases (22, 23), but this
method is not suitable for routine assessment.

One reason for the lower incidence of micrometastases
in this study compared to that in other reports, may also
be some differences in biological behavior between the
breast cancer in Western countries and that in Japan.
While approximately 30% of the node-negative patients in
Western countries recurred within 10 years (6), the recur-
rence rate among Japanese patients is reported to be
around 10% (24). The incidence of lobular carcinoma in
Japan is also very low and significantly different from that
in the Western countries (24). The 10-year survival rate in
the patients with no lymph node metastasis was 82.6% in
the Cancer Institute Hospital, Tokyo and 64.0% in the
Vanderbilt University Hospital, USA (25). However, there
are few reports concerning the micrometastases in
Japanese patients with breast cancer, and the incidence
and clinical importance of micrometastases pertinent to
those in Western countries is obscure.

A significant difference for both survival and tumor
recurrence rate was noted between patients with occult
micrometastases and those without metastases (7, 9, 10,

14). On the other hand, there are some reports that
patients without micrometastases show no significant
difference in survival from those with micrometastases, as
assessed either by routine procedures (26) or by serial
section (4, 15). The survival data acquired in the present
study, though based on a comparatively short follow-up
period, show that the detection of occult tumor cells in the
regional nodes is not associated with any increased risk of
developing visceral metastases.

We concluded, based on the results of the present study,
that at least in Japanese patients with breast cancer, the
nodes containing occult cells afforded by routine evalua-
tion is sufficient.

ACKNOWLEDGEMENTS

This study was supported in part by a grant-in-aid for General
Scientific Research (05671015) from the Ministry of Education,
Science and Culture of Japan. The authors thank Ms Yuriko
Kikuchi for her help in preparing the manuscript.

REFERENCES

{. Fisher B, Slack N, Katrych D, Wolmark N. Ten-year follow-
up results of patients with carcinoma of the breast in a
co-operative clinical trial evaluating surgical adjuvant
chemotherapy. Surg Gynecol Obstet 1975; 140: 528-34.

2. Schottenfeld D, Nash AG, Robbins GF, Beattie EJ Jr. Ten-
year results of the treatment of primary operable breast
carcinoma. Cancer 1976; 38: 1001-7.

3. Breast Cancer Study Group. Identification of breast cancer
patients with high risk of early recurrence after radical mas-
tectomy. Cancer 1978; 42: 2809-26.

4. Fisher ER, Swamidoss B, Lee CH, Rockette H, Redmond C,
Fisher B. Detection and significance of occult axillary node
metastases in patients with invasive breast cancer. Cancer 1978;
42: 2025-31.

5. Rosen PP, Saigo PE, Braun DW, Weathers E, Fracchia AA,
Kinne DW. Axillary micro- and macrometastases in breast
cancer: Prognostic significance of tumor size. Ann Surg 1981;
194; 585-91.

6. McGuire WL, Abeloff MD, Fisher B, Glick JH, Henderson
IC, Osborne CK. Adjuvant therapy in node-negative breast
cancer. Breast Cancer Res Treat 1989; 13: 97-115.

7. De Mascarel 1, Bonichon F, Coindre JM, Trojani M. Prog-
nostic significance of breast cancer axillary lymph nodes
micrometastases assessed by two special techniques: reevalua-
tion with longer follow up. Br J Cancer 1992; 66: 523-7.

8. Wells CA, Heryet A, Brochier J, Gatter KC, Mason DY. The
immunocytochemical detection of axillary micrometastases in
breast cancer. Br J Cancer 1984; 50: 193-7.

9. Bussolati G, Gugliotta P, Morra I, Pietribiasi F, Berardengo
E. The immunohistochemical detection of lymph node metas-
tases from infiltrating lobular carcinoma of the breast. Br J
Cancer 1986; 54: 631-6.

10. Trojani M, de Mascarel I, Bonichon F, Coindre JM, Delsol
G. Micrometastases to axillary lymph nodes from carcinoma
of breast: Detection by immunohistochemistry and prognostic
significance. Br J Cancer 1987; 55: 303-6.

11. Berry N, Jones DB, Marshall R, Smallwood J, Taylor I
Comparison of the detection of breast metastases by routine
histological diagnosis and by immunohistochemical staining.
Eur Surg Res 1988; 20: 225-32.



428

12.

13.

20.

A. TSUCHIYA ET AL.

Hsu SM, Raine L, Fanger H. Use of avidin-biotin-peroxidase
complex (ABC) in immunoperoxidase techniques: a compari-
son between ABC and unlabeled antibody (PAP) procedures.
J Histochem Cytochem 1981; 29: 577-80.

Saccani Jotti G, Grassi C, Fontanesi M, Becchi G, Tardini
A. Demonstration of mucinous-like carcinoma-associated
antigen in bone marrow and lymph node biopsies from pa-
tients with breast carcinoma. Int J Biol Markers 1991; 6:
167-72.

. Byrne J, Waldron R, McAvinchey D, Dervan P. The use of

monoclonal antibodies for the histological detection of mam-
mary axillary micrometastases. Eur J Surg Oncol 1987; 13:
409-11.

. Pickren JW. Significance of occult metastases: A study of

breast cancer. Cancer 1961; 14; 1266-71.

. International (Ludwig) Breast Cancer Study Group. Prognos-

tic importance of occult axillary node metastases from breast
cancer. Lancet 1990; 335: 1565-8.

. Neville AM. Are breast cancer micrometastases worth detect-

ing? J Pathol 1990; 161: 283-4.

. Sloane JP, Ormerod MG, Imrie SF, Coombes RC. The use of

antisera to epithelial membrane antigen in detecting micro-
metastases in histological sections. Br J Cancer 1980; 42: 392-8.

. Delsol F, Stein H, Pulford KAF, et al. Human lymphoid cells

express epithelial membrane antigen: Implications for diagno-
sis of human neoplasm. Lancet 1984; 2: 1124-8.

Zenklusen HR, Stahli C, Gudat F, Overbeck JV, Rolink J,
Heitz PU. The immunohistochemical reactivity of a new

21.

22.

23.

24

25.

26.

anti-epithelial monoclonal antibody (Mab-b12) against breast
carcinoma and other normal and neo-plastic human tissues.
Virchow Arch A Pathol Anat 1988; 413: 3-10.

Byrne J, Horgan PG, England S, Callaghan J, Given HF.
An evaluation of the usefulness of primary tumour expres-
sion of MCA and CA15-3 as prognostic indicators in breast
carcinoma. Eur J Surg Ouncol 1992; 18: 230-4.

Schoenfeld A, Lugmani Y, Smith D, et al. Detection of
breast cancer micrometastases in axillary lymph nodes by
using polymerase chain reaction. Cancer Res 1994; 54
2986-90.

Noguchi S, Aihara T, Nakamon S, et al. The detection of
breast carcinoma micrometastases in axillary lymph nodes
by means of reverse transcriptase—polymerase chain reac-
tion. Cancer 1994; 74: 1595-600.

Koyama H, Asaishi K, Yoshimoto K, et al. Recurrence of
node negative breast cancer. Jpn J Breast Cancer 1987; 4:
69-75 (in Japanese with English abstract).

Sakamoto G, Sugano H, Hartmann WH. Comparative
pathological study of breast carcinoma among American
and Japanese women. In: McGuire WL, ed. Breast Cancer,
Vol 4. New York, London: Plenum Publishing Corporation,
1981: 211-31.

Fisher ER, Palekar A, Rockette H, Redmond C, Fisher B.
Pathologic findings from the national surgical adjuvant
breast project (Protocol No. 4). V. Significance of axillary
nodal micro- and macrometastases. Cancer 1978; 42: 2032-
8.



