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ABSTRACT
Objective: To review the indications for rebiopsy and subsequent pathology after stereotactic percutaneous
core biopsy of breast lesions.
Patients and Methods: Stereotactic, 14-Gauge, core-needle biopsy was performed on 242 non-palpable breast
lesions in 240 consecutive patients from 1 January 2001 to 31 December 2002. The patients were followed up
for 7 months to 2 years.
Results: Of the 242 breast lesions, 22 (9.1%) lesions required rebiopsy. Of these 22 cases, 14 (64%) were
initially diagnosed to be atypical ductal hyperplasia; at rebiopsy, 6 were actually ductal carcinoma in situ. For
4 (18%), findings from mammographic and pathological examinations differed; 2 cases subsequently showed
ductal carcinoma in situ. Two (9%) lesions underwent rebiopsy because of insufficient biopsy material; the final
diagnosis for both was also ductal carcinoma in situ. For 1 (5%) lesion, the pathological diagnosis was up-
graded from atypical lobular hyperplasia to lobular carcinoma in situ. For 1 (5%) lesion, mammography after
the first biopsy showed an increased extent of calcification, although both biopsies showed fibrocystic change.
Wire-guided excisional rebiopsy was performed in 18 (82%) cases; the remainder were stereotactic vacuum-
assisted rebiopsies. Rebiopsy showed 11 (50%) upgrades of histological diagnosis and 10 (45%) cases of
malignancy.
Conclusions: Patients should be informed of the possibility of rebiopsy, and radiologists or surgeons should
initiate a rebiopsy if histological and mammographic findings disagree; if a lesion is heterogeneous or a papil-
lary lesion, radial scar, or possible phylloides tumour; or if material is insufficient for a pathological diagnosis
to be made.
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INTRODUCTION
Since the first published report of the technique by
Parker et al in 1990,1 stereotactic core-needle breast bi-
opsy has become the main method of establishing a his-
tological diagnosis of mammographically detected
breast lesions. The procedure not only is less invasive
and less costly2,3 than surgical excisional biopsy, but
it also yields results that have a high concordance
rate (about 87% to 96%) when compared with the
results of stereotactic 14-Gauge automated core biopsy
and surgery; the best results are obtained by using a

long-excursion biopsy gun and by performing the pro-
cedure on a prone table.4,5

It has been stressed, however, that the pathological
result obtained from percutaneous core-needle biopsy
should be interpreted with caution and correlated
with imaging and clinical findings, because certain sam-
ples obtained at core biopsy are intrinsically heteroge-
neous and an associated malignancy may not have
been sampled.6 As a result, a repeat biopsy — either
surgical excisional biopsy or directional vacuum-
assisted biopsy — is required to arrive at a definitive
diagnosis.

The objectives of this study were to investigate the fac-
tors affecting the need for the performance of a repeat
biopsy after stereotactic percutaneous core biopsy of a
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breast lesion, to review the final diagnoses, and to
recommend indications for rebiopsy.

PATIENTS AND METHODS
A prospective study was conducted from 1 January 2001
to 31 December 2002 at Kwong Wah Hospital. All pa-
tients who underwent stereotactic, large core–needle
biopsy for non-palpable breast lesions in the Depart-
ment of Radiology were recruited into the study. Dur-
ing the 2-year study period, core-needle biopsies were
performed on a total of 242 lesions in 240 consecutive
patients, whose ages ranged from 38 to 72 years (mean,
56 years).

Core-needle biopsies were performed using a 14-G,
long-throw (22-mm excursion) automated biopsy nee-
dle and gun (ProMag 2.2; Manan Medical Systems,
Northbrook, IL, United States [US]), a dedicated stereo-
tactic biopsy prone table, and a digital imaging unit
(Lorad, Danbury, CT, US). For each lesion, 5 to 10 core
samples were obtained and radiographs were taken to
confirm successful biopsy of calcified areas.

Results of the histological examination were discussed
in weekly meetings, which were held jointly between
radiologists and breast surgeons. The radiologists com-
mented on the technical aspects of obtaining the biopsy
specimen, the quality of the core samples obtained, and
the level of confidence in obtaining the most suspicious
part of the lesion. The pathological findings were then
compared with the mammographic and clinical findings
to determine whether the results were all concordant. A
joint decision about further treatment of the patient was
made by the radiologists and the surgeons.

All patients were followed up for 7 months to 2 years to
assess whether a repeat biopsy was needed. Repeat
biopsies, if performed, were either surgical excisional
biopsies or percutaneous stereotactic 11-G vacuum-
assisted biopsies (performed on a Mammotome
machine; Ethicon Endo-Surgery, Cincinnati, OH, US).

The indications for rebiopsy and the corresponding
pathological findings were analysed.

RESULTS
Of the 242 breast lesions that underwent stereotactic
core biopsy, 22 (9.1%) in a total of 22 patients showed
various indications for rebiopsy. Among these cases,
rebiopsy showed 11 (50%) upgrades of histological
diagnosis; malignancy was detected in 10 (45%) cases
(Table 1).

In all, 18 (82%) repeat procedures were performed
using wire-guided excisional biopsy and 6 (18%) were
performed using stereotactic vacuum-assisted biopsy.
The choice of method depended on the morphology and
distribution of the calcification, technical feasibility,
pathological findings of the first biopsy, and patient
preference.

The majority of the 22 lesions that required a second
biopsy (n=14, 64%) did so because a pathological
diagnosis of atypical ductal hyperplasia (ADH) was
obtained at the initial core biopsy; mammography
showed amorphous calcification (Figure 1). Because
ADH is known to have a 5-time increased risk of
coexisting malignancy,6 rebiopsy was performed for
these patients to exclude malignancy. Six of these 14
lesions indeed showed coexisting ductal carcinoma
in situ (DCIS) at the second biopsy. Hence, the rate of
underestimation at the initial core biopsy was 43% for
diagnoses of ADH.

In 4 (18%) of the 22 lesions, rebiopsy was performed
because the original histological results were inconsist-
ent with those from mammography. For these 4 les-
ions, the specimen obtained at the initial stereotactic
core biopsy revealed either benign disease or no clini-
cally significant disease. However, after review of
the mammograms, 2 lesions displayed suspicious
calcification, 1 displayed amorphous calcification,
and 1 mass lesion had a lobulated contour. After

Table 1. Indications for rebiopsy and subsequent pathology.

Indication Lesions, n = 22 Rebiopsy pathology (No. of cases)
No. (%) Malignant Benign

ADH 14 (64) DCIS (6) ADH (8)
Mammographic-pathological discordance 4 (18) DCIS (2) FCC (2)
Insufficient tissue for pathological diagnosis 2 (9) DCIS (2) na
ALH 1 (5) na LCIS (1)
FCC in initial biopsy; increased microcalcification 1 (5) na FCC (1)
  in follow-up mammogram

Abbreviations: ADH = atypical ductal hyperplasia; DCIS = ductal carcinoma in situ; FCC = fibrocystic change; ALH = atypical lobular hyperplasia; LCIS = lobular
carcinoma in situ; na = not applicable.
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rebiopsy, the 2 lesions with suspicious calcification were
shown to be DCIS (Figure 2).

Two (9%) of the 22 lesions underwent rebiopsy because
the initial core biopsy specimen provided insufficient
material for pathological assessment. After a review of
the technique in obtaining the specimen and the quality
of the core samples, a repeat biopsy using wire-guided
surgical excision was performed. Final diagnoses were
DCIS in both cases.

One (5%) of the 22 lesions underwent rebiopsy because
atypical lobular hyperplasia was diagnosed at the
initial biopsy. The second biopsy showed lobular
carcinoma in situ, which has a 30% lifetime risk of
developing into invasive carcinoma in either breast.7

Finally, 1 (5%) lesion underwent rebiopsy because the
follow-up mammogram showed an increased extent of
calcification despite the initial biopsy finding of only
fibrocystic change. The findings of the second biopsy
were again consistent with fibrocystic change.

DISCUSSION
The objective of stereotactic core biopsy of breast
lesions is not to diagnose the breast disease on the basis
of histology alone, but rather, to obtain a histological

Figure 2. Mammograms showing (a) pleomorphic clustered calcification, suggestive of malignancy, and (b) hook-wire surgical biopsy,
performed because of mammographic-pathological discordance — initial percutaneous core biopsy had shown fibrocystic change. The
final pathology was ductal carcinoma in situ.

Figure 1. Mammogram showing amorphous calcification. Percuta-
neous biopsy showed atypical ductal hyperplasia and subsequent
surgical biopsy confirmed the presence of foci of ductal carcinoma
in situ.

(a) (b)
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result to correlate with the mammographic and clinical
findings, so as to achieve a triple assessment of breast
disease. We cannot rely on the percutaneous biopsy
result alone in the management of breast disease,
because core biopsy per se is a sampling method; hence,
it is undoubtedly subject to sampling error. Furthermore,
certain lesions are intrinsically heterogeneous in nature,
and small samples taken during percutaneous biopsy
may be insufficient for a definitive diagnosis and there-
fore may require another, larger sample. Finally, vari-
ous factors may affect the quality of the tissue sample
obtained, such as the method of percutaneous biopsy
and the degree of confidence in obtaining representa-
tive samples from abnormalities apparent on the
mammogram. These factors depend on the radiologist’s
and the mammographer’s technical skills, accuracy of
equipment, and patient cooperation, as well as the nature,
location, and characteristics of the mammographic
lesions.

In our study, 9.1% of the 242 breast lesions required
rebiopsy after initial stereotactic core biopsy. Of these,
11 (50%) had subsequent upgrades of histological
diagnosis and 10 (45%) were malignant. Although these
results might at first imply that stereotactic core biopsy
of breast lesion per se is an inaccurate procedure, it has
to be stressed that the value of stereotactic core biopsy
has been confirmed.1-5 The fact that the detection rate of
malignancy was high after repeat biopsy reinforces not
only the importance of rebiopsy, but also the role of
careful interpretation of the histological results obtained
from stereotactic core biopsy and their correlation with
mammographic findings. The following principles
should thus be borne in mind.

Firstly, if the core sample obtained is not adequate for a
pathological assessment, because of poor sample
quality or because of technical difficulty in obtaining a
proper or representative specimen, it is obvious that
rebiopsy is necessary. In the series of 70 patients
reported by Dronkers,8 for example, 2 of the 6 cases of
breast cancer were not diagnosed after initial stereo-
tactic core biopsy because the samples did not contain
enough tissue for adequate diagnosis. In our study, 2 of
the 10 lesions for which malignancies were identified
after repeat biopsy had yielded inadequate tissue at the
initial stereotactic core biopsy.

Secondly, the diagnosis of breast lesions should not be
based solely on the results from the core biopsy. Cor-
relation with imaging findings is important, because the

lesion in question might not have been sampled properly.
In our study, 2 of the 10 lesions for which malignancies
were identified after rebiopsy were retested because the
findings from the first biopsy were discordant with those
from mammography. Dershaw et al9 reported that 27%
of patients who required rebiopsy did so because of dis-
cordant imaging and histopathological findings; 47%
of that subgroup of patients had malignancy diagnosed
after rebiopsy. Thus, rebiopsy is necessary in cases of
mammographic-pathological discordance.

Thirdly, certain non-malignant histological findings
from core biopsy are heterogeneous in nature and are
associated with carcinoma. The nature of these lesions
demands additional and widened tissue sampling to al-
low a definitive pathological diagnosis to be made. Be-
ing the most common disease in this category, ADH is
frequently underdiagnosed by core biopsy or vacuum-
assisted biopsy. Lesions in patients with ADH have been
defined qualitatively as having some but not all the fea-
tures of DCIS, and they have been defined quantitatively
as having all the features of DCIS but involving only 1
duct, or as having all the features of DCIS but measur-
ing less than 2 mm.10 Hence, it is possible that a small
sample of a DCIS lesion may be misinterpreted by
the pathologist as ADH. Several authors have suggested
that a core biopsy finding of ADH should be followed
by surgical excision.5,6,11 Directional vacuum-assisted
biopsy diminishes but does not eliminate the problem
of ‘histologic underestimation’. Of lesions yielding a
diagnosis of ADH after directional vacuum-assisted
biopsy, roughly 38% are diagnosed as carcinoma at
surgery.12-15 Of the 14 patients in our study who received
a histological diagnosis of ADH after stereotactic core
biopsy, 43% (6/14) were found to have DCIS after
repeat surgical excisional biopsy.

Some benign pathological entities are associated with a
coexisting tumour, and some are difficult to distinguish
from a malignant lesion during stereotactic core biopsy.
Thus, if percutaneous biopsies yield these entities, a
second biopsy is recommended. For example, radial scar
has been reported to coexist with tubular carcinoma
and to possibly develop into it.16 Other lesions for which
repeat biopsies are generally recommended include pap-
illary lesions,17 possible phylloides tumour,18 atypical
lobular hyperplasia or lobular carcinoma in situ,19 and
(rarely) cavernous haemangioma or angiosarcoma.9

The implications of our study are 2-fold. Firstly, pa-
tients need to understand before stereotactic core biopsy
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Table 2. Indications and reasons for repeat biopsy after stereotactic core-needle breast biopsy.

Indication Reason

Insufficient sample for pathological diagnosis Poor sample quality
Technical difficulty in obtaining representative specimen
Patient movement

Mammographic-pathological discordance The mammographic lesion may not have been adequately sampled

Heterogeneous lesion on core biopsy Examples are atypical ductal hyperplasia, radial scar, papillary
lesion, possible phylloides tumour, atypical lobular hyperplasia,
lobular carcinoma in situ, and cavernous haemangioma or
angiosarcoma

— preferably when giving consent for the procedure —
that the biopsy result may not be definitive, and that
about 9% of cases may require additional biopsy pro-
cedures to be performed. Secondly, a joint meeting
between radiologists and surgeons is very useful for dis-
cussing all the biopsy results in relation to mammo-
graphic and clinical findings. These professionals should
not hesitate to recommend and arrange a second biopsy
procedure if it is indicated from the initial stereotactic
core biopsy results. Recommendations for when to
repeat the biopsy are shown in Table 2.

CONCLUSION
Stereotactic core biopsy is a useful and accurate method
of obtaining histological information on mammographic-
ally detected breast lesions. A repeat biopsy that pro-
vides a larger tissue sample than the initial biopsy is
occasionally required; 9.1% of the lesions in our study
required such re-examination. The necessity for rebiopsy
is emphasised by the presence of malignancy in 45% of
lesions retested in our study. Patients should appreciate
the need for repeat biopsy, and radiologists and surgeons
should recommend a second biopsy when percutane-
ous core biopsy yields insufficient material for a patho-
logical diagnosis to be established, when there is a
discordance in mammographic and pathological results,
or when the initial pathological report shows a hetero-
geneous lesion that requires a larger tissue sample for a
definitive diagnosis to be made.

REFERENCES
1. Parker SH, Lovin JD, Jobe WE, et al. Stereotactic breast biopsy

with a biopsy gun. Radiology 1990;176:741-747.
2. Lindfors KK, Rosenquist CJ. Needle core biopsy guided with

mammography: a study of cost effectiveness. Radiology 1994;
190:217-222.

3. Liberman L, Fahs MC, Dershaw DD, et al. Impact of stereotaxic
core biopsy on cost of diagnosis. Radiology 1995;195:633-637.

4. Elvecrog EL, Lechner MC, Nelson MT. Nonpalpable breast
lesion: correlation of stereotaxic large-core needle biopsy and
surgical biopsy results. Radiology 1993;188:453-455.

5. Gisvold JJ, Goellner JR, Grant CS, et al. Breast biopsy: a com-
parative study of stereotaxically guided core and excisional
techniques. AJR Am J Roentgenol 1994;162:815-820.

6. Liberman L, Cohen MA, Dershaw DD, Abramson AF, Hann
LE, Rosen PP. Atypical ductal hyperplasia diagnosed at stere-
otaxic core biopsy of breast lesions: an indication for surgical
biopsy. AJR Am J Roentgenol 1995;164:1111-1113.

7. Kopans DB. Breast imaging. 2nd ed. Philadelphia: Lippincott
Williams & Wilkins; 1989.

8. Dronkers DJ. Stereotaxic core biopsy of breast lesions. Radiol-
ogy 1992;183:631-634.

9. Dershaw DD, Morris EA, Liberman L, Abramson AF.
Nondiagnostic stereotaxic core biopsy: results of rebiopsy.
Radiology 1996;198:323-325.

10. Liberman L, Dershaw DD, Glassman JR, et al. Analysis of can-
cers not diagnosed at stereotactic core breast biopsy. Radiology
1997;203:151-157.

11. Parker SH, Burbank F, Jackman RJ, et al. Percutaneous large-
core breast biopsy: a multi-institutional study. Radiology 1994;
193:359-364.

12. Burbank F. Stereotactic breast biopsy of atypical ductal hyper-
plasia and ductal carcinoma in situ lesion: improved accuracy
with a directional vacuum-assisted biopsy. Radiology 1997;202:
843-847.

13. Jackman RJ, Burbank F, Parker SH, et al. Atypical ductal
hyperplasia diagnosed at stereotactic breast biopsy: improved
reliability with 14-gauge directional, vacuum-assisted biopsy.
Radiology 1997;204:485-488.

14. Philpotts LE, Shaheen NA, Carter D, Lange RC, Lee CH. Com-
parison of rebiopsy rates after stereotactic core biopsy of the
breast with 11-gauge vacuum suction probe versus 14-gauge
needle and automated gun. AJR Am J Roentgenol 1999;172:
683-687.

15. Brem RF, Behrndt VS, Sanow L, Gatewood OMB. Atypical
ductal hyperplasia: histologic underestimation of carcinoma in
tissue harvested from impalpable breast lesions using 11-gauge
stereotactically guided directional vacuum-assisted biopsy. AJR
Am J Roentgenol 1999;172:1405-1407.

16. Linell F. Precursor lesions of breast carcinoma. Breast 1993;2:
220-223.

17. Liberman L, Bracero N, Vuolo MA, et al. Percutaneous large-
core biopsy of papillary breast lesions. AJR Am J Roentgenol
1999;172:331-337.

18. Petrek JA. Cystosarcoma phylloides. In: Harris JR, Hellman S,
Henderson IC, Kinne DW, editors. Breast diseases. 2nd ed.
Philadelphia: Lippincott; 1991:791-797.

19. Liberman L, Sama M, Susnik B, et al. Lobular carcinoma in
situ at percutaneous breast biopsy: surgical biopsy findings. AJR
Am J Roentgenol 1999;173:291-299.


