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Wire-guided excision of
mammographic abnormalities
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Objective. A review of wire-guided excision of abnormal lesions viewed
on screening mammography.
Design. Retrospective review.
Setting. Regional hospital, Hong Kong.
Patients. Patients who underwent wire-guided excision of abnormalities
visualised on screening mammography between 1999 and 2002.
Intervention. Wire-guided excision.
Main outcome measures. Biopsy rate and positive biopsy rate.
Results. A total of 65 patients underwent wire-guided excision of an ab-
normal lesion previously identified by screening mammography. Twenty-
one were benign, two were lobular carcinoma in situ, and 42 were
malignant. Of the latter, 30 were identified as ductal carcinoma in situ,
and 12 as invasive breast cancer. Thirty-eight of the 42 malignant cases
required further treatment, and 24 of them underwent further operation.
Radiological assessment of the 65 patients suggested that nine lesions
were probably benign, 31 indeterminate, 20 suspicious, and five malignant.
Malignancy was subsequently confirmed by histological examination in
6, 20, 13, and 3 cases of the respective group of radiological assessment.
Conclusion. The biopsy rate was approximately 3.7 per 1000 screened
women, with results benign in 1.19 per 1000. The positive biopsy rate
was 64.6%, and invasion was evident in 28.6%.
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Introduction

Breast cancer is the most common malignancy among women in Hong
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Kong, with a lifetime risk of 1:23.1 The most common
symptom is a palpable breast lump. Mammography is
able to detect early lesions that are not clinically palpable.

Mammography has been extensively used to inves-
tigate breast symptoms. However, a public-funded,
population-wide mammography screening programme
has not been set up in Hong Kong. Women’s Health
Centres, run by the Department of Health, offer screen-
ing mammography for women above 50 years of age.
Well Women Clinics, run by the Tung Wah Group of
Hospitals, offer screening mammography for women
above 40 years of age. This service is also readily
available at private hospitals and laboratories.

As the use of mammography increases, the number
of lesions detected also increases. Mammographic
lesions are graded according to the degree of suspi-
cion of malignancy. Most abnormalities are graded as
benign, thus no further intervention except follow-up
is needed. In lesions graded as indeterminate or suspi-
cious of malignancy, tissue biopsy is required for histo-
logical examination.

Microcalcifications are usually localised using a
stereotactic technique and, preferably, ultrasound
guidance.2,3 Core biopsy is generally carried out per-
cutaneously because it provides a minimally invasive
approach that does not require expensive disposable
instruments. In selected cases, vacuum-assisted suc-
tion biopsy Mammotome (Ethicon Endo-Surgery,
Cincinnati [OH], United States) is used to acquire a
larger amount of tissue for histological examination.
Wire-guided excision is performed when other biopsy
methods cannot give a definitive diagnosis. It is
also used for therapeutic purposes in cases of atypical
ductal hyperplasia (ADH), ductal carcinoma in situ
(DCIS), or invasive carcinoma.

The aim of this study was to review the results of wire-
guided biopsy and to determine whether the current
algorithm of management should be amended in view
of the increasing use of the Mammotome for biopsy.

Patients and methods

Between April 1999 and March 2002, 65 wire-guided
breast excisions were performed in 65 Chinese pa-
tients at Kwong Wah Hospital whose screening
mammograms were abnormal. Forty-four (67.7%)
patients were referred by Well Woman Clinics, and
the remaining were by Department of Health centres
or private practitioners. All films were first reviewed
by a single radiologist specialised in breast imaging.

Abnormal mammograms were then jointly reviewed
by two radiologists. Mammographic abnormalities
were graded according to the National Health Service
Breast Screening Programme (NHSBSP) system. The
decision to perform wire-guided excision was based
on the consensus of the radiologists and surgeon.

On the morning of surgery, a wire (Echo-Coat; STS
Biopolymers, Henrietta [NY], United States) was
inserted under local anaesthesia by a radiologist, who
then reviewed the initial mammogram to ascertain the
location of the lesion and to design the approach of
the localisation wire. The shortest route was usually
chosen to facilitate biopsy. The lesion was localised
stereotactically using a prone table or an add-on unit
of a conventional mammography machine. Position of
the guidewire was confirmed radiologically, and an
additional wire was inserted if the initial wire missed
the target. The wire was taped to avoid migration while
the patient was being transferred to the operating theatre.

Surgery was performed under general anaesthesia.
The adhesive tape was removed, and the wire was
cut a few centimetres from the skin entry site. The
location of the wire tip was mapped using the post-
insertion films. Skin incision was centred over the tip
of the wire rather than its entry site, and a skin flap
was elevated using diathermy. The plane of dissection
was the subcutaneous fat above the breast parenchyma.
For diagnostic biopsy, a 2-cm disc of breast tissue
surrounding the wire tip was removed. The specimen
included the pectoralis major fascia and the muscle
was exposed in all cases. The specimen was orientated
using stitches and metal clips before dispatching to the
Department of Radiology for specimen mammogram.
After complete removal of the index lesion, the speci-
men was fixed with formalin and sent for paraffin
section. Frozen section was not performed. If the ini-
tial mammogram did not confirm presence of the
index lesion or the margins were inadequate, further
excision was performed. Following excision, the
tumour bed was marked with metal clips for future
identification, and the wound was closed in layers
with absorbable sutures. The patient was discharged
on the first postoperative day.

Results

Mastalgia was reported by three patients whereas a
breast lump or feeling of lumpiness by eight. The re-
maining 54 patients reported no symptoms. No defini-
tive lumps were detected on physical examination or
ultrasound in any patient. Nodularity was detected in
12 patients. Both symptoms and physical findings of
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nodularity did not correspond to a final diagnosis of
malignancy. The final pathology of the patients
consisted of 21 benign lesions, two lobular carcinoma
in situ, 30 DCIS, and 12 invasive breast cancers.

Mammographic findings revealed 45 micro-
calcifications, 12 densities, and eight mixed lesions
(density associated with microcalcification). Of which
33, 4, and 5 respectively were later confirmed to be
malignant (Table 1).

Preoperative biopsy was performed in 58 patients:
20 had fine needle aspiration performed alone, 30
had core biopsy alone, and eight had both biopsies.
Seven patients underwent wire-guided biopsy without
preoperative cytology or histology.

Of 28 patients undergoing fine needle aspiration,
specimens of four (14.3%) were insufficient for diag-
nostic purposes, one was indeterminate, 15 yielded
suspicious or frankly malignant cells, and the remain-
ing eight were benign. Fourteen of the 15 malignan-
cies were subsequently confirmed by wire-guided
biopsy, and the positive predictive value was 93%.
Three of eight lesions that had benign cytology were
later confirmed malignant (Table 2).

Thirty-eight patients underwent stereotactic core/
Mammotome biopsy: one (2.6%) specimen consider-
ed insufficient for diagnostic purposes was subse-
quently proved malignant. Six specimens contained
only normal breast tissue, three of which were later
confirmed by wire-guided excision to be DCIS. Seven
were considered benign, but two invasive cancers

and one DCIS were subsequently confirmed by
excision. Nine were diagnosed with ADH, and wire-
guided biopsy subsequently confirmed five DCIS.
All 13 malignant diagnoses were subsequently
confirmed by final pathology. One of the two papil-
lary lesions was malignant (Table 3).

The correlation between the mammography
grading and the pathological diagnosis is shown in
Table 4. Nine cases were radiologically graded as
probably benign, 31 indeterminate, 20 suspicious, and
five malignant. Respectively to each group, malignancy
was later confirmed in 6, 20, 13, and 3 cases.

All patients underwent wire-guided excision and
had the index lesions successfully removed. Of the
42 patients with confirmed malignancy, 38 required
further treatment: 13 received radiotherapy alone, 13
received mastectomy alone, seven required both re-
excision and radiotherapy, three required both axillary
dissection and radiotherapy, one required re-excision,
axillary dissection, and radiotherapy, and one refused
treatment.

The rate of mastectomy for invasive breast cancer
was 6/12 (50.0%) and for DCIS was 7/30 (23.3%).

Discussion

Abnormalities detected on screening mammography
were graded by radiologists to represent the likeli-
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hood of malignancy and to determine subsequent
management. For lesions of indeterminate (equivalent
to BI-RAD 4), suspicious, or malignant (equivalent to
BI-RAD 5), a preoperative stereotactic biopsy was
advised. For benign lesions, the choices were obser-
vation with early mammogram follow-up or stereotac-
tic biopsy. The final decision was based on technical
considerations and patients’ choice.4

For benign or indeterminate lesions, no further
action was required if the preoperative biopsy was
benign. If the preoperative biopsy was malignant,
definitive treatment for breast cancer was necessary.
If breast conservation was feasible, therapeutic wire-
guided biopsy was performed (Table 5).

Wire-guided biopsy remains an important tech-
nique in the management of mammographic ab-
normality. It is a surgical procedure that requires
hospitalisation, but can remove the index lesion
for histological analysis. For highly suspicious
lesions, cost analysis5 has revealed that wire-
guided biopsy is comparable with needle localisa-
tion biopsy and stereotactic core biopsy. This is not
valid for lesions that present a low or moderate
index of suspicion. In addition, the need for breast-
conserving surgery has to be high such that the wire-
guided biopsy serves as a therapeutic procedure,
because no formal operation is required when benign
nature is proved.

Stereotactic core biopsy and Mammotome biopsy
can provide sufficient tissue for histological diagnosis
and so avoid the need for open excisional biopsy.
This is particularly valuable when lesions are classi-
fied as indeterminate: the malignancy rate of such
lesions varies from 2% to 50%.6 With consideration of
the medico-legal implications of a delayed diagnosis,
both radiologists and surgeons would choose biopsy
in preference to observation. In expert hands, core
biopsy and Mammotome biopsy can provide a fairly
accurate diagnosis. However, the problem of sampling
error should be noted. In the author’s unit, if core
biopsy yields ADH, wire-guided biopsy will be
performed in order to exclude DCIS.

Most patients (89.2%) underwent stereotactic
biopsy prior to wire-guided biopsy. This shows inte-
gration of stereotactic core biopsy into the manage-
ment protocol. The technique of stereotactic fine needle
aspiration is gradually being abandoned. Although
core biopsy and Mammotome are more invasive, they
are also more accurate and can greatly reduce the need
for re-biopsy due to insufficient sampling. In addition,
experts in histological analysis are more readily
available than those of cytological analysis. It should
be noted that stereotactic biopsy failed to diagnose
some malignancies: the likelihood of missing a carci-
noma was 20% to 25%. This misdiagnosis was more
likely to occur for microcalcifications and non-comedo
DCIS.7

During the study period, a total of 17 612 screen-
ing mammograms were performed in the Well Women
Clinics. The biopsy rate was approximately 3.7 per
1000 screened women. Biopsy results were benign
for 1.19 per 1000 screened women. The standard set
by the NHSBSP is less than 3.6 per 1000 screened
women. The positive biopsy rate was 64.6%. Invasion
was evident in 28.6% of the cancerous cases. The
reported proportion of invasive cancer was 39.5% to
53.5%.8-10 Thirteen (30.9%) patients in this study
underwent mastectomy, a rate comparable with re-
ported series of 36.7%.8,9

The rate of malignancy was higher in this study
than others (22.5% to 47.9%).8-11 This discrepancy
was expected because the patients were a highly se-
lected group (89% had prior stereotactic biopsy).
There was a large proportion of DCIS cases, possibly
because breast tissue was more dense in Asians.
Microcalcification that was associated with DCIS was
more readily diagnosed. Patients in this study were
also younger (mean age, 48.7 years).

The most common mammographic abnormality
in this study was microcalcification, which was more
likely than density to be associated with malignancy.
In other series, the most common indication for wire-
guided biopsy was density.12 Densities associated
with microcalcifications had the highest predictive
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Table 5.  Algorithm of management of mammographic lesion

* Definitive treatment includes therapeutic wire-guided biopsy
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value for malignancy. Nonetheless, In Franceschi
et al12 series, 81% of densities and 36% of suspicious
microcalcifications were malignant. In this study,
mammographic densities that could be visualised by
ultrasound were likewise localised. As densities were
more likely to represent invasive cancer, a large number
of invasive cancers were diagnosed by ultrasound-
guided biopsy/excision. Only a small number of mam-
mographic densities needed wire-guided excision.

A comparison of the diagnoses based on radiologi-
cal assessment and histological analysis demonstrates
that the decision to biopsy should not be made solely
on radiological grounds. When radiological grading
and initial biopsy results are conflicting, wire-guided
biopsy should be performed. Subsequent open biopsy
has been reported necessary in 20% to 25% of patients
undergoing stereotactic percutaneous biopsy where
a definitive diagnosis cannot be reached.13

In 27 (41.5%) patients, malignancy was confirmed
by stereotactic fine needle aspiration or core biopsy.
Wire-guided excision was considered therapeutic in
these cases, with an aim to obtain clear margins.13,14 In
the remaining patients, it was to enable histological
analysis and diagnosis, regardless of margins.

Conclusion

Mammography is increasingly used as an investiga-
tion and screening tool. As such, an increasing number
of abnormalities that are not associated with a pal-
pable mass will be encountered. Although most lesions
will be ultimately confirmed benign, further investi-
gations are still necessary. Core biopsy/Mammotome
is a minimally invasive procedure used for this pre-
operative diagnosis.

Wire-guided biopsy should be confined to thera-
peutic use. Nonetheless, in some difficult cases, it is
still used as a diagnostic procedure. Technical diffi-
culties are common in Chinese patients whose breasts
tend to be smaller than their Caucasian counterparts.
Inadequate thickness after compression poses a prob-
lem in the use of core biopsy or Mammotome because
of design limitations. In these cases, placement of wire
is feasible as there is less geometric limitation.

The use of minimal invasive breast biopsy tech-

niques combined with careful case selection ensures
that unnecessary use of wire-guided excisions is
avoided, despite a marked increase in the utilisation of
mammography. This has economic advantages for
the public health care system. If more wire-guided
excisions are performed, waiting time for other sur-
gery will be longer. Audit of wire-guided excision
helps monitor the effectiveness of case selection and
minimise unnecessary open biopsies.
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