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EVALUATIONS OF MARGINS

Aysegiil Sahin

ne of the most important contributions of a pathologist

in the management of breast cancer is the performance

of an accurate evaluation of resection margins of breast
excision specimens. The local treatment of breast cancer has
undergone major revisions in the last two decades, and breast-
conserving therapy (segmental resection and radiotherapy) has
become the standard treatment for many patients with breast
cancer. Many retrospective and prospective studies have dem-
onstrated that patients treated with breast-conserving therapy
have similar disease-free and overall survival rates, compared to
patients who have total mastectomy. However, complete excision
of tumor is necessary to achieve satisfactory local tumor control.
Therefore, accurate assessment of surgical margins of breast re-
section specimens is an essential component of successful local
treatment of breast cancer.

Evaluation of surgical excision margins of breast specimens is one
of the most difficult and complex tasks that a pathologist has to
deal with, and it requires a multidisciplinary effort and close col-
laboration between surgeon and radiologist. Several different
methods of evaluating margins have been described, and it is im-
portant to realize that all these methods are subject to sampling
error.

There is no single or optimal method that will apply to all cases.

The main difficulty in the evaluation of margins is related to the
growth patters of breast cancer. Except for a small percentage of
special histologic types such as medullary and mucinous carcino-
mas, breast cancers form masses with irregular borders and show
fingerlike projections into adjacent breast parenchyma. They are
also associated with varying amounts of an in situ carcinoma com-
ponent that is not apparent on gross examination. Evaluation of
margins for carcinoma in situ is more problematic because in the
majority of cases, carcinoma in situ does not form a mass; there-
fore, it is not feasible to depend on gross evaluation of the resec-
tion specimen. Specimen radiography is essential to guide the
pathologist in the evaluation of extent of the disease and margin
status. Another unresolved issue related to the assessment of mar-
gins is the concept of “negative” margin. The definition of negative
margins for invasive and carcinoma in situ is not well established
in the literature.

Depending on the size and histologic type of the tumor, the size
of the excision specimen, and the size of the breast in relation to
the excised specimen and imaging findings, different approaches
should be considered when evaluating surgical excision margins
in an individual specimen. Therefore, it is vital for a pathologist
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to be familiar with the clinical and imaging findings of each case
before he or she decides how to evaluate breast resection speci-
mens.

The treatment of breast cancer has undergone a marked shift
toward less invasive procedures. The recent 20-year follow-up
data from the NSABP’s B-06 study has confirmed a lack of survival
difference between Stage 1 and Il breast cancers treated with
lumpectomy and radiotherapy versus mastectomy.1 Local recur-
rence rates in modern series with contemporary radiation proto-
cols are quite acceptable.2 However, the issue of surgical margins
in breast conserving therapy (BCT) remains problematic for many
treating physicians.

There are several practical and technical issues in margin assess-
ment. Ink may seep into cracks or crevices in the surface of the tis-
sue, including those created by tissue handling intraoperatively.3
In addition, all margin evaluation is subject to sampling error, as
complete sampling of the margin of a 2 cm specimen would re-
quire over 3000 sections.4 Specimen radiography may distort the
margins,5 and even without compression, the specimen may lose
volume during imaging.6

Margin status is related to local recurrence. Local recurrence is
more frequent in patients with positive margins than those with
negative margins.7 The definition of an adequate margin, howev-
er, remains somewhat subjective. Schnitt and colleagues reported
similar 5-year rates of recurrence for patients with negative, close,
and even focally positive margins, with higher rate of local recur-
rence for those with greater than focally positive margins.8 Age
may also be a factor, with young women with positive margins
being at the highest risk for local failure.9

A certain percentage of patients will have positive margins and
require re-excision. Negative margins are obtained after the ini-
tial excision in 50-90% of cases. Several studies have evaluated
strategies to improve this initial negative margin rate. Certainly
mastectomy could be used more often, but this would be a step
backward and conventional criteria are accurate for selection ap-
propriate BCT candidates. 9-12

Magnetic resonance (MR) imaging has been proposed to reveal
cancer that is more extensive that evident by traditional imaging
and come authors recommend MR as a routine step in the evalu-
ation of patients for BCT candidacy.13 Bedrosian and colleages
reported 267 patients who underwent MR imaging prior to their
definitive surgical therapy and found that this led to additional
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biopsy or treatment with mastectomy in 26%.14 However, 20 of
those patients (29%) did not have additional cancer identified by
the MRI. This group also evaluated 82 cancers excised with close
or positive margins with MRI prior to re-excision. In this setting,
MRI had a sensitivity of 61% and a specificity of 69% for residual
disease.15 Hlawatsch and colleages reported 104 women with
findings suggestive of malignancy evaluated with mammogra-
phy, sonagraphy, and MR imaging with histologic correlation.16
They found that the use of MR imaging benefited 7 patients and 8
patients had false-positive MR findings.

The concept that there is residual disease following lumpectomy,
however, is not new. Holland and colleagues performed extensive
histologic evaluation of mastectomy specimens from tumors that
would have met criteria for BCT.17 Only 39% of cases had tumors
that were confined to the primary mass. Forty-one percent of pa-
tients had foci of tumor more than 2cm beyond the edge of pri-
mary tumor mass. Even with 4 cm of margin around the primary
tumor, 10% of patient would still have residual foci of invasive or
in situ carcinoma. Clearly postoperative radiotherapy has the ca-
pacity to control the majority of these residual microscopic foci of
disease, given that local recurrence rates for BCT in modern series
do not reflect this known residual tumor. How, then, does one de-
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