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Since 1971, 151 nonpalpable breast cancers (100 invasive car-
cinomas, 39 in situ ductal carcinomas, and twelve lobular car-
cinomas in situ) have been diagnosed and treated at the St. Rad-
boud University Hospital. Of the 100 clinically occult invasive
carcinomas, 53 had pathologic diameters of more than 10 mm,
29 were of sizes between 6 and 10 mm, and 18 were tumors of
5 mm or less. Residual tumor outside the "excisional" biopsy
cavity was encountered in 76 of the 118 mastectomy specimens
(64.4%) fully capable of evaluation. Invasive residual tumor would
have been left behind in 34 of 86 mastectomy specimens (395%).
Of 27 axillas studied, no patient with in situ carcinoma had
evidence of axillary lymph node metastases. Invasive carcinoma,
however, showed axillary lymph node involvement in 7.7% of
mastectomy specimens when the size of the primary tumor was
not more than 5 mm, in 12.5% when the size was between 6 and
10 mm, and in 29.5% when the primary tumor was more than
10 mm in diameter.The 10-year recurrence-free survival (RFS)
of patients with clinically occult invasive carcinomas greater than
10 mm in size was 71.9% and differed significantly from the
90.9% for patients with the invasive tumors . 5 mm, as well as
from the 100% RFS of patients with invasive tumors of between
6 and 10 mm and noninvasive tumors. Although the 10-year
RFS was 92.6% for the patients with negative axillary nodes
and 80.0% for the patients with positive axillary nodes, this dif-
ference did not reach statistical signUicance. However, the dis-
ease-specific overall survival after 10 years was significantly dif-
ferent between node-negative patients (96A%) and node-positive
patients (78.8%). Multivariate analysis disclosed that the rela-
tionship between size of the primary tumor and RFS was inde-
pendent of the presence of axillry lymph node metastases. In
conclusion, the validity of the concept of minimal breast cancer
has been re-enforced. However, the results of this study suggest
that the upper limit of the original definition of minimal breast
cancer is too narrow and should be extended, so that, apart from
the noninvasive tumors-regardless of their size-all invasive
tumors having a maximum diameter less than or equal to 10 mm
should be regarded as minimal breast cancers.
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T HE TERM occult or subclinical breast cancer is re-
served for nonpalpable cancers that are usually
demonstrable by mammographic means only. In

the absence of any roentgenologic abnormality in the
breast, occult breast cancer may also be a serendipitous
findingwhen performing excision ofbreast tissues on other
grounds. Through the use ofmammography in population
and individual screening, an ever increasing number of
nonpalpable breast cancers is emerging, representing a
special subgroup of clinically occult cancers among the
T, tumors. The prognosis of clinically occult breast can-
cers has recently been reported to be excellent, with long-
term survival rates of 95%' and 96.8%2 in small series of
patients.

In this report, we present our experience with a rela-
tively large series of clinically occult breast cancers in re-
lation to residual tumor after excisional biopsy, and an-
alyze survival as it relates to tumor size and nodal status.

Patients and Methods

In 1970, modem mammographic equipment with a
molybdenum anode was installed at the St. Radboud
University Hospital at Nijmegen, The Netherlands, and
since then, clinically occult breast carcinomas that are
visible radiographically only have been diagnosed and
treated with increasing frequency.

Effective since January 1, 1975, a population screening
program aimed at all women over 35 years of age has
been conducted in the city of Nijmegen. Patients with
suspicious findings were referred to the surgical depart-
ment of one of the two hospitals serving the city. Thus
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TABLE 1. Residual Tumor Outside the Biopsy Cavity After "Excisional" Biopsy Because ofClinically Occult Breast Cancer

Number of
Mastectomy Number with Residual Tumor

Total Specimens Capable Percentage with
Primary Diagnosis Number of Evaluation Invasive Noninvasive Residual Tumor

Invasive carcinoma 100 86 34 21 64.0
Noninvasive carcinoma 51 32 0 21 65.6

our patient material includes a part of the population
"screenees."
When a biopsy was indicated, the nonpalpable, mam-

mographic abnormality was excised and diagnosed
pathologically, as we have described previously.3'4 Since
1978, all mastectomy specimens were examined using
Egan's technique of correlating radiographic and histo-
pathologic findings.5 7 The data gathered before 1978 were
based on routine pathology reports. In the case of invasive
breast carcinoma, the pathologic diameter was primarily
used. In twelve cases where this was not available, we had
to resort to the radiographic measurements. We defined
residual tumor as any ductal or lobular carcinomatous
tissue, either invasive or noninvasive, left behind outside
the biopsy cavity within the mastectomy specimen.
The treatment modality has changed with time. Before

1977, radical mastectomy was the usual treatment for lat-
eral carcinomas, whereas centrally and medially seated
tumors were treated by simple total mastectomy combined
with postoperative irradiation ofthe regional lymph nodes.
Since 1977, modified radical mastectomy has been the
treatment of choice for both lateral and central/medial
tumors. This applied to invasive carcinomas, whether
ductal or lobular, and noninvasive ductal carcinoma in
situ (DCIS). Patients with lobular carcinoma in situ (LCIS)
were kept under close observation for the remainder of
their lives.

At the close of this study on March 1, 1986, a 100%
follow-up ofthe 151 patients had been attained. However,
for the survival analysis, all patients with prior, synchro-
nous or metachronous, contralateral breast malignancies
that were palpable have been excluded, leaving 111 pa-
tients with solely nonpalpable breast cancer, 102 unilateral
and nine bilateral. Of these Ill patients, ten have died
(five died of the disease, and the remaining five died of
causes unrelated to breast cancer) and 101 are alive (two
ofwhom have recurrent disease). The mean observation
time was 68.5 months (range of 1-174 months).
The estimated survival was calculated according to the

life-table method.8 Statistical p values were calculated us-
ing the logrank test (Mantel-Cox). The Cox proportional
hazards regression model was used to examine the relative
contribution of axillary lymph node involvement when
analyzing survival by size of the primary tumor.

Results

From January 1971 to February 1986, 151 nonpalpable
breast carcinomas were treated at the Department of
General Surgery ofthe St. Radboud University Hospital.
This represents 17% of the total of 889 cancers treated
with surgery during this 15-year period.

Sixty-seven cancers were found as a result ofpopulation
screening, whereas the remaining 84 cancers were detected
at the surgical out-patients' department through individual
screening.

Clusters of microcalcifications were the most frequent
mammographic lesion (73 patients, or 48.3%), followed
by stellate-shaped masses (44 patients, or 29.1%), masses
with microcalcifications (17 patients, or 11.3%), circum-
scribed or nodular masses (twelve patients, or 8%), dis-
turbed architecture (two patients, or 1.3%), and least fre-
quent, no abnormalities (three patients, or 2%).
The mean age of the patients was 56.5 years (range of

37-78 years). Only three patients were younger than 40
years of age; one patient, 37 years of age, had LCIS, an-
other patient, 38 years of age, had DCIS, and the third
patient, also 38 years of age, had a tubular carcinoma
with a diameter of 7 mm.

Table 1 notes the incidence of residual tumor outside
the biopsy cavity in the 1 8 mastectomy specimens fully
capable ofevaluation histologically after prior "excisional"
biopsy. The overall incidence of residual tumor, including
LCIS, was 76 of 118 mastectomy specimens, or 64.4%.
The rate of residual carcinoma was the same in the non-
palpable invasive group, as well in the nonpalpable non-
invasive group: 64% versus 65.6%, respectively. When
looking at the clinically occult invasive breast cancers
alone, then invasive cancerous tissue would have been
left behind in 34 of 86 mastectomy specimens (39.5%)
capable of evaluation.
The axillary lymph node involvement of the different

subgroups of nonpalpable breast cancers is presented in
Table 2. One patient primarily had evidence of distant
metastases (pathologic fracture of the sternum and bone
marrow involvement as proven by a needle aspiration
biopsy of the iliac crest).
The other 16 patients had positive lymph nodes in the

axilla. The noninvasive breast cancers did not show any
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TABLE 2. Axillary Status ofPatients with Clinically Occult Breast Cancer

Total Number of Axillas Number with Percentage with
Primary Diagnosis Number Capable of Evaluation Positive Nodes Positive Nodes

Invasive carcinoma> 10 mm 53 44 13* 29.5
Invasive carcinoma 6-10 mm 29 24 3 12.5
Invasive carcinoma s 5 mm 18 13 1 7.7
DCIS 39 25 0 0
LCIS 12 2 0 0
Total 151 108 17 15.7

* Includes one patient with distant metastases.

secondary spread into the axillary lymph nodes, but the
invasive breast cancers showed that, with increasing di-
ameter of the carcinoma, there was more regional lymph
node involvement: 7.7% in the invasive cancers equal to
or smaller than 5 mm, 12.5% in the invasive cancers be-
tween 6 and 10 mm, and 29.5% in the invasive cancers
more than 10 mm.
The recurrence-free interval of the four different

subgroups (noninvasive, and invasive .5 mm, 6-10 mm,
and > 10 mm) is depicted in Figure 1. The 10-year re-
currence-free survival (RFS) rate of the invasive tumors
> 10 mm was 71.9%, and ofthe invasive tumors . 5 mm
was 90.9%. The global p-value for the four groups was
0.017. It is clear from the curves that this difference is
caused by the group with an invasive tumor > 10 mm.

Figure 2 shows the recurrence-fiee interval of the tu-
mors when divided according to nodal status. The esti-
mated RFS after 10 years was 92.6% for the patients with
negative lymph nodes and 80% for the patients with pos-
itive lymph nodes. This difference did not reach statistical
significance (p = 0.1083). Howev- the disease-specific
overall survival after 10 years differed significantly (p
- 0.0131) between node-negative patients (96.4%) and the
node-positive patients (78.8%).
The relationship between size of the tumor and RFS

was independent of the presence of regional lymph node
metastases (p = 0.0076, Cox multivariate regression anal-
ysis).
No statistically significant differences have been found

in RFS (p > 0.05) between pre- and postmenopausal
women. Furthermore, patients with nonpalpable breast
cancer originating from the population screening program
had no better RFS (p > 0.05) than patients who were
detected as a result of individual screening.

After a mean observation period of65.4 months (range
of4-174 months), noninvasive DCIS and LCIS were not
associated with positive axillary nodes and the RFS
was 100%.

Discussion
When the concept of minimal breast cancer (MBC)

was first proposed in 197 I,' it was intended, entirely on

hypothetical grounds, to delineate a certain subgroup of
breast carcinoma patients with a highly favorable prog-
nosis. According to its original definition, MBC included
LCIS, DCIS, and minimally invasive carcinoma (MIC),
either lobular or ductal, not exceeding 5 mm in diameter.
Based on this definition, it was assumed that axillary
lymph node involvement would occur in less than 10%
ofpatients, and it was predicted that the long-term survival
rate would be approximately 95%.'0
To date, only a few authors have published their results

with regard to axillary status and long-term follow-
up.' '-" Their results, summarized recently,'5 do support
the validity of the original concept, showing a 5.5% rate
of positive axillary nodes and a RFS of well over 96%.
The vast majority of the lesions in the above-mentioned
reports was self-discovered as a palpable mass.
The favorable outcome of MBC, however, has been

challenged by the large interinstitutional survey of the
American College of Surgeons.'6 Also, controversy exists
with regard to the upper limit ofMIC of either lobular or
ductal type whose maximum diameter has been extended
and which may be equal to but does not exceed 1 cm, as
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FIG. 1. RFS in nonpalpable breast cancer according to tumor size: non-
invasive carcinoma (n = 44), invasive carcinoma < 5 mm (n = 13),
invasive carcinoma 6-10 mm (n = 21), and invasive carcinoma > 10
mm (n = 42).
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FIG. 2. RFS in nonpalpable breast cancer according to axillary nodal
status: lymph nodes negative (n = 78), lymph nodes positive (n = 14),*
and lymph nodes unknown (n = 28).

*Includes one patient with distant metastases

defined by the American College ofSurgeons,'6 and which
may be less than 1 cm, as recommended by the American
Cancer Society and as in use by the Breast Cancer De-
tection Demonstration Projects of the National Cancer
Institute.'7 Other authors either limited themselves to
DCIS and MIC of the ductal type 5 mm'4 or extended
the definition ofMBC to all invasive cancers 1 cm or less
in diameter presenting in the outer half ofthe breast only
and having no clinical evidence of axillary lymph node
metastases, as well as to some low-grade infiltrating can-

cers like adenoid cystic carcinoma, colloid carcinoma, in-
tracystic papillary carcinoma, tubular carcinoma and
malignant cystosarcoma phyllodes."

"Occult" or "subclinical" breast carcinoma refers to
any carcinoma, whether invasive or noninvasive, that is
not palpable at physical examination and is usually de-
tected mammographically. Therefore, occult breast cancer
more than 0.5-1 cm may not be minimal when buried
deeply within a large or nodular breast; however, the ma-
jority of the occult cancers will be minimal. Depending
on which definition of MBC is used, 69 of 151 patients
(45.7%) of our series had in situ carcinoma or MIC 5
mm, and 98 of 151 patients (64.9%) had in situ carcinoma
or MIC 10 mm.

"Early" cancer refers to any carcinoma not associated
with axillary lymph node melastasis, irrespective ofsize-
that is, mainly stage I (T,NoMo) disease but also a few of
stage II (T2NoMo) and IIIA (T3NoMo)-according to the
American Joint Committee on Cancer Classification.'8
Most occult cancers will also be early, but positive axillary
lymph nodes do occur. Again, depending on the defini-
tion, the occurrence of positive axillary lymph nodes is
one of 40 (2.5%) if we consider the in situ carcinomas
and MIC 5 mm, and four of 64 (6.3%) if in situ carci-

nomas and MIC . 10 mm are counted. Conversely, many
early cancers are too large to fit in either the clinically
occult or subclinical diagnoses.
The occult tumors differ from those T, tumors that

surfaced clinically as a palpable mass through their lead
time, which is estimated to be approximately 3 years.'9'20
Length bias also plays a role because fast-growing interval
cancers, which become palpable between two roentgen-
ologic screening examinations, are not detected mam-
mographically.322 Schwartz et al.23 have proposed that,
for staging of nonpalpable breast cancer, in addition to
considering the mammographic size ofthe mass, a special
notation (m) should be made if the mass was discovered
by mammography-for instance, T, (m), T2 (m). The
nonpalpable breast cancers detected by clustered micro-
calcifications and areas of distorted architecture without
a roentgenologic mass should then be staged To (m). Sim-
ilarly, Ti, could be modified as Ti, (m) if it refers to an
occult DCIS or LCIS detected mammographically.
On the basis of our results, we conclude that the prog-

nosis of clinically occult breast cancer is extremely good,
if node-negative and if the tumors are noninvasive or in-
vasive but 10 mm or less in diameter. So, nodal status
(negative vs. positive) and size of the invasive primary
tumor ( . 10 mm vs. > 10 mm) are both strong deter-
minants ofprognosis in clinically occult breast cancer. As
a result of this, we concur with the American College of
Surgeons' definition'6 of the upper limit of MIC which
states that this upper limit is at 10 mm and that MBC
includes, apart from noninvasive DCIS and LCIS, all in-
vasive lesions 10 mm or less.

Contrary to others2 who found better survival in women
over 50 years of age with clinically occult breast cancer,
we did not find any difference in relation to menopausal
status. Also, the prognosis was not influenced by whether
or not the patient was detected by population or individual
screening, and this means that the mammogram itselfhas
a certain predictive value per se.
The high rate (64%) ofresidual tumor after "excisional"

biopsy in nonpalpable breast cancer implies that the whole
breast must be subject to treatment, whether surgical or
radiotherapeutical. This has already been discussed by us
in detail elsewhere.7 The only exceptions are patients with
noninvasive LCIS who must have periodical follow-up
examinations for the rest of their lives.24

There remains the question ofwhether or not an axillary
dissection should be performed. Although positive axillary
nodes have been described in association with DCIS,25'26
we did not encounter any axillary lymph node involve-
ment in 27 specimens ofaxillas fully capable ofevaluation
in patients with noninvasive carcinoma. That is why we
believe that axillary dissection in noninvasive carcinoma
is unwarranted, provided that the whole breast is thor-

negative lymph nodes
positive lymph nodes
.unknown
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oughly examined histopathologically in order to rule out
hidden foci of invasive cancer.

In invasive cancer, however, the rate of positive axillary
lymph nodes in our patients with invasive carcinoma . 10
mm in diameter is low (four of 37 patients, or 10.8%),
albeit not insignificant. Ofthese four patients, one patient
had one positive lymph node at level 1, two patients had
three positive nodes at level II, and one patient had one
positive node at level III. All four patients are alive and
disease-free after 157, 44, 7, and 2 months, respectively.
We therefore believe that the removal of only the basal,
level I nodes in invasive cancer s 10 mm is insufficient
locoregional treatment and that a complete axillary dis-
section should be performed. Similarly, invasive breast
cancer > 10 mm, with axillary metastases at a rate of
29.5%, must be treated by full axillary dissection.

Although possible lead time and length bias2' should
be taken into account, the above reported long-term re-
currence-free and overall survival results of nonpalpable
breast cancer from one single institution show an excellent
prognosis and support the view derived from various
population screening program27-29 that secondary preven-
tion of breast cancer can save more lives.
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