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A b s t r a c t

We sought to define the risk associated with
papillomas and atypical papillomas in breast core
needle biopsy specimens from a series of approximately
8,500 biopsies performed during 8 years. From a total
of 62 papillary lesions (including papillomas and
atypical papillomas), 40 (65%) had histologic follow-
up. Overall, 15 (38%) of 40 patients had ductal
carcinoma in situ (12 cases) or invasive carcinoma at
excision (3 cases). Eight cases diagnosed as papilloma
had benign follow-up. Slides were available for review
in 38 cases and reclassified into benign papilloma with
florid hyperplasia and no or minimal atypia (18 cases),
papilloma with separate foci of atypical ductal
hyperplasia (7 cases), and severely atypical papillomas
“suspicious” for papillary carcinoma (13 cases).
Carcinoma was identified in 0 (0%), 2 (29%), and 12
(92%) cases, respectively. We conclude that while
atypical papillary lesions and papillomas with
associated atypical ductal hyperplasia in breast core
needle biopsy specimens are associated with a risk of
carcinoma, lesions diagnosed as papilloma or
papilloma with no or minimal atypia are benign and do
not need to be excised.

Core needle biopsy of the breast is being used increas-
ingly to define radiologically and clinically identified
lesions. There is abundant evidence that atypical papillary
lesions, consisting of papillomas with atypia or atypical
ductal hyperplasia, are associated with a significant risk of
carcinoma and need to be excised.1-7 However, the signifi-
cance of a diagnosis of papilloma in these specimens is
controversial. Only a few small series exist,1-6 but taken
together these series suggest a small risk of carcinoma. As a
result of this uncertainty, a recent influential review8

suggested that “there is a small but definite chance of atypia
or malignancy on excision,” and “until more data become
available it may be most prudent to recommend excision for
all papillary lesions, even those with completely benign
features on core needle biopsy.”

As a result of this, we began recommending excision for
all papillary lesions. Since then it has been our impression
that papillomas are not associated with an increased risk of
carcinoma. To further investigate this, we reviewed our
experience with papillary lesions in breast core needle
biopsy specimens.

Materials and Methods

The results of breast core needle biopsy specimens inter-
preted from August 20, 1996, to November 1, 2003, at
Baptist Hospital of Miami, Miami, FL, were reviewed. All
biopsy specimens with a diagnosis of a papillary lesion were
identified. Cases originally were classified as papilloma or
atypical papillomas. Atypical papillomas included papillomas
with atypical features or papillomas with coexistent atypical
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ductal hyperplasia, as previously defined.9 On review, cases
were reclassified into 1 of 3 categories: benign papillomas
with no or minimal atypia ❚Image 1❚, benign papillomas with
adjacent atypical ductal hyperplasia ❚Image 2❚, and severely
atypical papillomas ❚Image 3❚.

Severely atypical papillomas had features suggestive
of papillary carcinoma. Criteria for this diagnosis are
based on the previously outlined criteria10 and include the
presence of hyperchromatic nuclei, marked nuclear atypia,
cribriform pattern, absent supporting stroma, and a monot-
onous cell population. In general, however, the cells
resembled those of intermediate-grade ductal carcinoma in
situ, solid or cribriform type, and included a solid or crib-
riform architecture without streaming or else resembled
those of papillary carcinoma and consisted of sheets of
somewhat elongated, hyperchromatic, and atypical cells or

multiple layers of elongated cells covering papillary
fronds. Benign papillomas with adjacent atypical ductal
hyperplasia had areas that qualified as atypical ductal
hyperplasia as previously defined.9 All other papillary
lesions were placed in the category of benign papilloma
with no or minimal atypia.

All breast core needle biopsy specimens were obtained
by clinicians; more than 95% were performed by radiologists
and consisted almost exclusively of 11- and 14-gauge core
needle biopsy specimens performed under ultrasound or
stereotactic guidance.

All specimens were received fixed and were processed
routinely. Up to 5 cores were processed in a single block; if
more than 5 cores were present, an additional block was
prepared. Each block was sectioned entirely to produce 8
slides and between 2 and 5 levels per slide. All diagnoses
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❚Image 1❚ Benign papilloma (A) with florid hyperplasia (B) and no or minimal (C and D) atypia (A-D, H&E, ×200).
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were based on examination of H&E-stained slides; immuno-
histochemical studies were not a part of this study.

Statistical comparison was performed using a 2-tailed
Fisher exact test.

Results

During the period August 1996 to November 2003,
approximately 8,500 biopsies were performed. A total of 62
papillary lesions (0.73%) were identified. Of these 62 papil-
lary lesions, 40 (65%) had histologic follow-up. These 40
women were 30 to 81 years old (mean, 58.2 years), and
biopsy was performed for a mass alone in 35 cases and a
mass plus calcifications in 5 cases.

Overall, 15 (38%) of 40 patients had ductal carcinoma
in situ (12 cases) or invasive carcinoma at excision (3
cases). Atypical ductal hyperplasia was identified in 8 cases.
Eight cases originally diagnosed as papilloma had benign
follow-up.

Slides were available for review in 38 cases and reclas-
sified by one of us (A.A.R.) into benign papilloma with
florid hyperplasia and no or minimal atypia (18 cases)
(Image 1), benign papilloma with separate foci of atypical
ductal hyperplasia (7 cases) (Image 2), and severely atypical
papillomas “suspicious” for papillary carcinoma (13 cases)
(Image 3). Carcinoma subsequently was identified in the
excision in 0 cases (0%), 2 cases (29%), and 12 cases (92%),
respectively. The rate of carcinoma in severely atypical
papillomas was significantly greater than in benign papil-
lomas (P < .0001) or benign papillomas with adjacent atyp-
ical ductal hyperplasia (P = .007).

Discussion

There is abundant evidence that atypical papillary
lesions, consisting of papillomas with atypia suspicious for
papillary carcinoma or atypical ductal hyperplasia, are asso-
ciated with a significant risk of carcinoma and need to be
excised.1-7 The data in this report would strongly support the
idea that atypical papillomas are high-risk lesions and
warrant excision. However, the significance of a diagnosis of
papilloma in these specimens in the literature is controver-
sial. Only a few small series exist.1-6 In a total of 47 previ-
ously reported cases with histologic follow-up, 5 (11%)
cases of malignancy were identified at excision. Based on
this finding, excision often is recommended.8 However, in 2
series with carcinoma at excision,2,4 the cases with carci-
noma did not correlate with the radiographic findings, and in
the remaining 2 series in which carcinoma was found (both
reported in abstract form only),3,5 insufficient information

was available to assess the adequacy of the biopsy. Neverthe-
less, in part as a result of this recommendation, we have been
aggressive in identifying minimal atypia in papillomas and
recommending excision for all such cases. This likely
accounts for the large number of atypical papillary lesions
that were reclassified as papillomas with no or minimal
atypia in this series.

If there is a risk of carcinoma associated with papil-
lomas, the combined evidence from previous studies and
the present study suggest it is relatively low. Other
benign lesions that otherwise are not associated with an
increased immediate risk of carcinoma at the site where
they occur, including radial scars and lobular carcinoma
in situ, also have been shown to be associated with a low
risk of carcinoma when found in breast core needle
biopsy specimens. However, while preliminary reports
suggested that lobular neoplasia, including atypical
lobular hyperplasia and lobular carcinoma in situ, was
associated with an increased risk of ductal carcinoma in
situ and invasive carcinoma,2,11-18 subsequent19 and larger
series20 were unable to confirm this, and subsequent
studies strongly suggested that in cases in which signifi-
cant lesions were identified, the lesion of interest was not
sampled at the time of biopsy.21 Nevertheless, reports of a
relatively low incidence (10%) of carcinoma after a diag-
nosis of lobular neoplasia persist.22

However, recent studies also suggest that false-negative
results owing to the radiologist failing to sample the lesion
are relatively common, accounting for an error rate of
approximately 10%.23-26 Certainly the rate of carcinoma
found at excision after a diagnosis of lobular neoplasia fits

❚Image 2❚ Papilloma with separate foci of atypical ductal
hyperplasia (H&E, ×200).
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well within this range, as does the risk for radial scars.8,27

This is in contrast with the 16% to 19% risk of invasive
carcinoma at excision after a diagnosis of ductal carcinoma
in situ alone25,28-31 (although some studies suggest the risk is
closer to 13%32) and the rate of carcinoma found for atypical
ductal hyperplasia of approximately 30%8,25,33 (although
some studies found lower rates32). This suggests that both of
these lesions are markers associated with increased risk
above that related to inadequate sampling.

Taken together, these results strongly suggest that the
incidence of carcinoma associated with a diagnosis of benign
papilloma at excision is related to sampling rather than any
increased risk related to the diagnosis itself. Indeed, every
reported case of carcinoma arising in association with a
papilloma on core needle biopsy in which adequate docu-
mentation is provided shows histologic and imaging noncor-
relation, and the overall rate of malignancy for papillomas is

well within the sampling error rate. As a result, in contrast
with recent recommendations,8 we believe that there
currently is little if any evidence that papillomas are associ-
ated with any increased risk of carcinoma as long as there is
radiologic concordance. As others have suggested,1,6,7 as
long as the radiographic findings correlate with the histo-
logic findings, a diagnosis of papilloma on core needle
biopsy is not an indication for excision.

We have shown in a relatively large series of cases that
the diagnosis of papilloma in breast core needle biopsy spec-
imens is benign. In cases with radiologic concordance, exci-
sion is not necessary.

From the Departments of 1Pathology, 2Surgery, and 3Radiology,
Baptist Hospital of Miami, Miami, FL.

Address reprint requests to Dr Renshaw: Dept of Pathology,
Baptist Hospital of Miami, 8900 N Kendall Dr, Miami, FL 33176.
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C ❚Image 3❚ A-C, Severely atypical papillomas (A-C, H&E,
×200).

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/122/2/217/1759383 by guest on 20 April 2024



Anatomic Pathology / ORIGINAL ARTICLE

References
1. Liberman L, Bracero N, Vuoilo MA, et al. Percutaneous large-

core biopsy of papillary lesions. AJR Am J Roentgenol.
1999;172:331-337.

2. Philpotts LE, Shaheen NA, Jain KS, et al. Uncommon high-
risk lesions of the breast diagnosed at stereotactic core-needle
biopsy. Radiology. 2000;216:831-837.

3. Ioffe OB, Berg WA, Silverberg SG. Analysis of papillary
lesions diagnosed on core needle biopsy of the breast:
management implications [abstract]. Mod Pathol.
2000;13:23A.

4. Mercado CL, Hammele-Bena D, Singer C, et al. Papillary
lesions of the breast: evaluation with stereotactic directional
vacuum-assisted biopsy. Radiology. 2001;221:650-655.

5. Rajendiran S, Gupta D, Sumkin J. Correlation of image-
guided core and excision biopsy of papillary lesions of the
breast [abstract]. Mod Pathol. 2001;14:34A.

6. Ivan D, Selinko V, Sahin AA, et al. Accuracy of core needle
biopsy diagnosis in assessing papillary breast lesions: histologic
predictors of malignancy. Mod Pathol. 2003;17:165-171.

7. Rosen EL, Bentley RC, Baker JA, et al. Imaging-guided core
needle biopsy of papillary lesions of the breast. AJR Am J
Roentgenol. 2002;179:1185-1192.

8. Jacobs TW, Connolly JL, Schnitt SJ. Nonmalignant lesions in
breast core needle biopsies: to excise or not to excise? Am J
Surg Pathol. 2002;26:1095-1110.

9. Schnitt SJ, Connolly JL, Tavassoli TA, et al. Interobserver
reproducibility in the diagnosis of ductal proliferative breast
lesions using standardized criteria. Am J Surg Pathol.
1992;16:1133-1143.

10. Kraus F, Neubecker R. The differential diagnosis of papillary
tumors of the breast. Cancer. 1962;15:444-455.

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

12. Burak WE, Owens KE, Tighe MB. Vacuum-assisted
stereotactic breast biopsy: histologic underestimation of
malignant lesions. Arch Surg. 2000;135:700-703.

13. Berg WA, Morse HE, Ioffe OB. Atypical lobular hyperplasia
or lobular carcinoma in situ at core-needle biopsy. Radiology.
2001;218:503-509.

14. Elsheikh TM, Silverman JF. Is follow-up surgical excision
indicated when breast core needle biopsies show atypical
lobular hyperplasia or lobular carcinoma in situ [abstract]?
Mod Pathol. 2001;14:25A.

15. Shin SJ, Posen PP. Excisional biopsy should be performed if
lobular carcinoma in situ is seen on needle core biopsy
[abstract]. Mod Pathol. 2001;14:36A.

16. Pacelli A, Rhodes DJ, Amrami KK. Outcome of atypical
lobular hyperplasia and lobular carcinoma in situ diagnosed by
core needle biopsy: clinical and surgical follow-up of 30 cases
[abstract]. Mod Pathol. 2001;116:591A.

17. Zhang RR, O’Hea BJ, Brebbia JR. Atypical lobular
hyperplasia or lobular carcinoma in situ on large core needle
biopsy of the breast: is surgical excision necessary [abstract]?
Am J Clin Pathol. 2001;116:610.

18. Ditkoff BA, Smith SJ, Brenin D. The management of lobular
neoplasia identified at percutaneous core breast biopsy
[abstract]. Breast Cancer Res Treat. 2001;69:306.

19. Bauer VP, Ditkoff BA, Schnabel F, et al. The management of
lobular neoplasia identified on percutaneous core breast
biopsy. Breast J. 2003;9:1-3.

20. Renshaw AA, Cartagena N, Derhagopian RP, et al. Lobular
neoplasia in breast core needle biopsies is not associated with
an increased risk of ductal carcinoma in situ or invasive
carcinoma. Am J Clin Pathol. 2002;117:751-754.

21. Middleton LP, Grant S, Stephens T, et al. Lobular carcinoma
in situ diagnosed by core needle biopsy: when should it be
excised? Mod Pathol. 2003;16:120-129.

22. Crisi GM, Mandavilli S, Cronin E, et al. Invasive mammary
carcinoma after immediate and short-term follow-up for
lobular neoplasia on core biopsy. Am J Surg Pathol.
2003;27:325-333.

23. Crowe JP, Rim A, Patrick RJ, et al. Does core needle breast
biopsy accurately reflect breast pathology? Surgery.
2003;134:523-526.

24. Crowe JP, Patrick RJ, Rybicki LA, et al. Does ultrasound core
breast biopsy predict histologic finding on excisional biopsy?
Am J Surg. 2003;186:397-399.

25. Ambrogetti D, Bianchi S, Ciatto S. Accuracy of percutaneous
core biopsy of isolated breast microcalcifications identified by
mammography: experience with a vacuum-assisted large-core
biopsy device. Radiol Med (Torino). 2003;106:313-319.

26. Shah VI, Raju U, Chitale D, et al. False-negative core needle
biopsies of the breast: an analysis of clinical, radiologic, and
pathologic findings in 27 consecutive cases of missed breast
cancer. Cancer. 2003;97:1824-1831.

27. Cawson JN, Malara F, Kavanagh A, et al. Fourteen-gauge
needle core biopsy of mammographically evident radial scars:
is excision necessary? Cancer. 2003;97:345-351.

28. Renshaw AA. Predicting invasion in the excision specimen
from breast core needle biopsy specimens with only ductal
carcinoma in situ. Arch Pathol Lab Med. 2002;126:39-41.

29. Burbank F. Stereotactic breast biopsy of atypical ductal
hyperplasia and ductal carcinoma in situ lesions: improved
accuracy with directional, vacuum-assisted biopsy. Radiology.
1997;202:843-847.

30. Acheson MB, Patton RG, Howisey RL, et al. Histologic
correlation of image-guided core biopsy with excisional biopsy
of nonpalpable breast lesions. Arch Surg. 1997;132:815-818.

31. Jackman RJ, Nowels KW, Shepard MJ, et al. Stereotaxic
large-core needle biopsy of 450 nonpalpable breast lesions
with surgical correlation in lesions with cancer or atypical
hyperplasia. Radiology. 1994;193:91-95.

32. Pandelidis S, Heiland D, Jones D, et al. Accuracy of 11-gauge
vacuum-assisted core biopsy of mammographic breast lesions.
Ann Surg Oncol. 2003;10:43-47.

33. Harvery JM, Sterrett GF, Frost FA. Atypical ductal
hyperplasia and atypia of uncertain significance core biopsies
from mammographically detected lesions: correlation with
excision diagnosis. Pathology. 2002;34:410-416.

Am J Clin Pathol 2004;122:217-221     221
221 DOI: 10.1309/K1BNJXETEY3H06UL 221

© American Society for Clinical Pathology

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/122/2/217/1759383 by guest on 20 April 2024



First and Only FDA Cleared 
Digital Cytology System

Make a Greater Impact on Cervical Cancer  
with the Advanced Technology of the  
Genius™ Digital Diagnostics System

Empower Your Genius With Ours

Genius™ Review Station

Genius™ Cervical AI

Genius™ Digital Imager

Click or Scan  
to discover more

ADS-04159-001 Rev 001 © 2024 Hologic, Inc. All rights reserved. Hologic, Genius, and associated logos are trademarks and/
or registered trademarks of Hologic, Inc. and/or its subsidiaries in the United States and/or other countries. This information 
is intended for medical professionals in the U.S. and other markets and is not intended as a product solicitation or promotion 
where such activities are prohibited. Because Hologic materials are distributed through websites, podcasts and tradeshows, it 
is not always possible to control where such materials appear. For specific information on what products are available for sale 
in a particular country, please contact your Hologic representative or write to diagnostic.solutions@hologic.com.

https://www.hologic.com/hologic-products/cytology/genius-digital-diagnostics-system?&utm_source=pdf&utm_medium=pdf_attachment&utm_campaign=genius&utm_content=feb_2024_genius_pdfprint_ads

