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Summary

Introduction. Due to screening mammography, more nonpalpable mammographic lesions warrant histo-
logical evaluation. Stereotactic large-core needle biopsy (SLCNB) has been shown to be as effective in
diagnosing these lesions as diagnostic surgical excision, and has become the preferred diagnostic procedure
for most mammographic lesions. Since radiologically malignant BI-RADS 5 lesions are almost always
carcinoma, some centers advocate prompt diagnostic surgical excision for these lesions instead of SLCNB.
For some patients this diagnostic surgical intervention may serve as definitive treatment. We set out to find
a subgroup of mammographic BI-RADS 5 lesions for which surgical biopsy might be preferable.

Methods. Of 1644 consecutive nonpalpable lesions referred for SLCNB between April 1997 and May
2002, 238 were classified as BI-RADS 5. We assessed the number of carcinomas and the surgical inter-
ventions performed. Outcomes were compared between various types of mammographic lesions: density
with calcifications, density without calcifications, and calcifications only. Different theoretical strategies for
diagnostic work-up of BI-RADS 5 lesions were explored.

Results. Carcinoma was found in 229/238 lesions (96%). Most mammographic densities were invasive
cancer (97%), while calcifications only showed the highest risk for DCIS (51%). In our study (current
practice) all lesions were scheduled to first undergo SLCNB. A scenario was proposed where all lesions with
only a density would be scheduled directly for sentinel node biopsy (SNB) and tumour excision (n=154;
65%), while other lesions would still be scheduled for SLCNB. When we compared this scenario to current
practice, four out of 238 patients (<2%) would be ‘overtreated’ with SNB.

Conclusions. Our findings confirm a high predictive value of malignancy for BI-RADS 5 lesions (96%).
Surgical excision is therefore imperative for all BI-RADS 5 lesions, irrespective of SLCNB results. For BI-
RADS 5 lesions presenting as mammographic densities only, we propose to consider surgical excision with
SNB to be the first diagnostic and therapeutic procedure. SLCNB is preferred in all other cases.

Introduction

Due to screening mammography there are
increasingly more nonpalpable lesions referred for
histological diagnosis. The minimally invasive
stereotactic large-core needle biopsy has been
shown to be equally effective in diagnosing these
lesions as the diagnostic surgical excision biopsy
[1]. The advantages of the minimally invasive

needle technique (i.e., less morbidity, lower costs)
have led to a situation where it is the diagnostic
procedure of first choice for all nonpalpable breast
lesions [2].

A proportion of all nonpalpable breast lesions
will be classified as mammographically malignant,
or BI-RADS 5. The Breast Imaging Reporting and
Data System (BI-RADS) lexicon was developed by
the American College of Radiology to standardize
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mammographic findings and assign a level of
cancer suspicion to each finding, ranging from 1
(normal) to 5 (highly suggestive of malignancy) [3].
The risk of malignancy for each category has been
well established [4]. BI-RADS 5 lesions have a very
high risk of malignancy, with positive predictive
values between 82 and 97% [5–7]. In these cases,
one might argue that large-core needle biopsy
(LCNB) is a waste of time, since surgical excision
will be necessary in all cases. Even when SLCNB
shows a benign lesion, because of the discrepancy
with the mammographic classification, the lesion
will need to be removed [5,6,8]. Some centers
therefore advocate diagnostic surgical excision for
BI-RADS 5 lesions instead of SLCNB [9–12]. The
advantage would be that for some patients the
diagnostic surgical intervention may serve as
definitive treatment, i.e. for those with radical
excision of the lesion.

On the other hand, even though almost all
BI-RADS 5 lesions are malignant, a distinction
between in situ or invasive carcinoma is important
in planning surgical treatment. For ductal carci-
noma in situ (DCIS), wide local excision of the
tumour is the standard treatment; axillary assess-
ment is not necessary. With a preoperative diag-
nosis of invasive cancer, axillary sampling (i.e.,
sentinel node biopsy) at the time of the first surgical
intervention should be planned in addition to tu-
mourectomy. Based on SLCNB results, a distinc-
tion between in situ and invasive cancer can be
made before planning the first operative procedure.

We hypothesized that for some BI-RADS 5
lesions, SLCNB does indeed not render additional
value, and a (therapeutic) strategy can be safely
planned based solely on the radiological charac-
teristics. We assessed the number of carcinomas as
well as the total number and type of surgical
interventions performed on patients with BIRADS
5 lesions. In addition, we set out to find a sub-
group of mammographic BI-RADS 5 lesions for
which surgical biopsy might be the procedure of
first choice.

Materials and methods

In this study, all 1644 consecutive nonpalpable
lesions referred for stereotactic 14G-needle biopsy
between April 1997 and May 2002 were classified
in accordance with the BI-RADS assessment

categories prospectively before biopsy. All BI-
RADS 5 lesions were included in the study
(n ¼ 238). Our protocol is described in detail
elsewhere [1].

We assessed the number of carcinomas and,
specifically, the number of invasive carcinomas, as
well as the total number of surgical interventions
performed. Surgical interventions were mastec-
tomy or local excision with or without sentinel
node biopsy (SNB). In addition, we compared these
outcomes between the various types of mammo-
graphic lesions: density with calcifications, density
without calcifications, and calcifications only.

We do not describe the materials used for the
SNB ( i.e., which isotope and/or which blue dye),
since we propose scenario’s that may be applicable
in various clinics, with various methods of SNB.
We do want to underline however, that SNB,
although minimally invasive, is not a risk-free
operation: if patients are having lymphazurin blue
dye there is a documented 1–2% allergic reaction
rate some of which have resulted in anaphylactic
reactions and patient deaths. Even though the
number is low this risk needs to be taken into
account in practice but is not further discussed in
this paper.

We propose two strategies for diagnostic work-
up (diagnosis and/or treatment) of BI-RADS 5 le-
sions and discuss (dis)advantages of each of these.

Results

Characteristics of the patients and lesions, as well
as the performed surgical operations, are presented
in Table 1. In 14% of patients with a mammo-
graphic density more than one operation was
necessary (21/154). These percentages were 33 and
29%, respectively, for lesions consisting of a den-
sity with calcifications (14/43) and for calcifica-
tions only (12/41).

Table 2 shows predictive values for each of
these three types of mammographic lesions. All
three types show a high risk for breast cancer
(overall, 96%), but the risk for invasive cancer was
highest in lesions presenting as a density, while
calcifications only showed the highest risk for
DCIS.

Next, we considered two theoretical scenarios.
In scenario I all BI-RADS 5 lesions that present as
a density (with or without calcifications) are
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scheduled directly for SNB and excision of the
tumour. In our series, this would encompass 197
lesions, of which 181 (92%) were invasive cancer,
nine were DCIS and seven were nonmalignant. This
would result in overtreatment for 16 of 238 patients
(7%), for whom SNB turned out to be not necessary
because no invasive carcinoma was present. All
lesions consisting of calcifications only would be
planned for SLCNB, after which surgical therapy
would be initiated. In scenario II all lesions with
only a density (n ¼ 154) are scheduled directly for
SNB and tumour excision. Four out of 238 patients
(<2%) would turn out to have benign disease. All
lesions with calcifications (n ¼ 84) would first un-
dergo SLCNB, followed by surgical therapy.

In short, compared to SLCNB for all lesions
(current practice ¼ scenario 0), scenario I would
prevent SLCNB in 197 out of 238 cases (83%) but
16 of 238 patients would undergo unnecessary
SNB. Scenario II would prevent 154 out of 238
SLCNB (65%) but only four patients would un-
dergo unnecessary SNB.

Discussion

Our findings confirm the high predictive value of
malignancy for BI-RADS 5 lesions (96%). Surgical

excision is therefore imperative for all BI-RADS 5
lesions, even when SLCNB shows benign disease.
In scenario II we adopt a scenario where all lesions
presenting as mammographic densities without
calcifications would be initially planned for senti-
nel node biopsy and local excision of the breast
tumour in stead of SLCNB, 65% of SLCNB would
be omitted, and <2% of patients would be ‘over-
treated’ with a SNB.

Our findings are comparable to results de-
scribed by others: most BI-RADS 5 calcifications
represent DCIS, whereas most BI-RADS 5 densi-
ties represent invasive cancer [5,13]. The preference
for either of the scenario’s we present obviously
depends on the prevalence of invasive cancer and
DCIS.

With regards to costs, the results of Fahy et al.
do not support the preferential use of SLCNB or
surgical biopsy for the evaluation of BI-RADS 5
lesions, since they may be evaluated by either
method without a significant effect on total cost
[2]. Lee et al. [14] did find small cost savings using
SLCNB to diagnose BI-RADS 5 lesions; the per-
centage of malignancies in this group was 75%.
Gisvold et al. [11] found carcinoma in 82% of BI-
RADS 5 lesions and concluded that SLCNB is an
unnecessary expenditure of time and money for
such lesions.

Table 1. Patient- and lesion characteristics of 238 BI-RADS 5 lesions

n (238) (%) (range) (100)

Age (median; years) 62 (43–84)

Malignant 229 (96)

Invasive cancer 199a (84)

DCIS 30 (13)

First operative procedure

Mastectomy 77 (32)

Local excision 159 (67)

Sentinel node biopsy 2 (1)

# Operations

1 191 (80)

2 45 (19)

3 2 (1)

Reasons for >1 operation (n = 47)

close/positive margins 36 (77)

axillary clearance after SNB+ 8 (17)

mastectomy after SNB 2 (4)

excision of infected seroma 1 (2)

a In 8 cases SLCNB showed only DCIS; but subsequent surgical excision revealed invasive cancer.
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Proposed scenarios and results are based on the
BI-RADS classification for various types of
mammographic lesions and the cancer risk linked
to it. Therefore, in practice, the prevalence of
cancer in the subgroups should be assessed. This
may differ according to background of referral of
the patient (e.g., a higher cancer prevalence in
patients referred through the national screening
program compared to women visiting a breast
cancer clinic for another reason) [15], type of
hospital (e.g., a higher cancer prevalence in spe-
cialized cancer centers) or between countries (e.g.,
a higher cancer prevalence in Europe compared to
the USA since the threshold for referral of malig-
nancies in women with a suspicious nonpalpable
breast lesion is lower in the USA) [16].

A second limitation is the reproduciblility of
the BI-RADS classification. Variability in the
classification of lesions according to the BI-RADS
lexicon has been reported [17–20]. Specifically, the
agreement between radiologists in reporting the
presence of a finding is lower when cancer is
present (j ¼ 0.54) compared to when cancer is not
present (j ¼ 0.62) [20]. Since most BI-RADS 5
lesions represent cancer, it is clear that this influ-
ences further diagnostic and treatment decisions;
thus cancer yield should be assessed in one’s
population of BI-RADS 5 lesions before using
proposed scenarios.

An argument in favour of a preoperative
diagnosis is that it reduces the occurrence of close
or positive surgical margins. In our series where all
patients first underwent SLCNB, we found that
�23% of the local excision specimens (36/159)
contained dubious or positive surgical margins.
While some authors have reported lower rates of
positive surgical margins at surgical excision after
a core biopsy diagnosis (0–29%) compared with
diagnostic surgical excision biopsy [21–23] others
have found margin positivity rates to be similar
between the two diagnostic methods [24,25]. For
BI-RADS 5 lesions, these rates have not been re-
ported thusfar.

We do want to emphasize however, that taking
a diagnostic surgical excision biopsy of a some-
what suspicious nonpalpable breast lesion is dif-
ferent compared to a surgical excision biopsy of a
lesion that has 97% of being invasive cancer. In the
latter example, the surgeon, aware of the potential
presence of invasive disease, may excise a larger
tissue volume, aiming for clear excision margins.T
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Finally, when the preferred method of treat-
ment for a patient is a mastectomy – if the suspi-
cious lesions should be cancer – we recommend
that a preoperative core needle biopsy diagnosis is
obtained in all cases. Performing a mastectomy
without a tissue diagnosis of cancer is obviously
not recommended.

In conclusion, 96% of BI-RADS 5 lesions are
malignant. Taking into account that as many of
97% of BI-RADS 5 lesions characterized by a
mammographic density without calcifications turn
out to be invasive cancer, surgical excision with
sentinel node biopsy may be performed as the first
diagnostic (and therapeutic) procedure in these
cases, while SLCNB is the preferred diagnostic
approach in all other cases.
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