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Upgraded Malignancy from High-Risk and Borderline Breast
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Purpose: The purpose of this study was to investigate the immune-histochemical
characteristics of upgraded malignancy from high-risk and borderline breast lesions,
and to correlate the upgrade rates with clinical findings.

Materials and Methods: We scrutinized image-quided biopsy records retrospec-
tively, and included all women afflicted with high-risk and borderline breast lesions
during the period, 2011 to 2015, inclusive. A total of 340 high-risk and borderline

lesions were identified by the pathologist in biopsy samples and thereafter, surgical
excision andfor image follow-up for at least 24 months was performed. We com-
pared the clinical emanating from both high-risk and borderline lesions, and with and
without cancer upgrade. In the instances of lesions with cancer upgrade, histologic
and immuohistochemical reviews were performed.

Results: Of the 340 high-risk or borderline lesions, 18.8% (64/340) were upgraded.
The upgrade rates were higher in patients of more advanced age, larger body habi-
tus and afflicted with atypical ductal hyperplasia rather than with other pathology
(p < 0.05). In the lesions with cancer upgrade (n = 64), there was no lymph node me-
tastasis. The estrogen receptor-positive (93.8%), progesterone receptor-positive (87.5%),
human epidermal growth factor receptor type 2-negative (90.6%), Ki-67-negative
(82.8%), and Luminal A (76.6%) types were seen more frequently.

Conclusion: Most upgraded malignancies arising from high-risk and borderline
breast lesions were found to be Luminal A-type with good prognostic factors, and the
upgrade rates correlated with clinical characteristics.
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INTRODUCTION

Breast cancer is not a single disease entity, but a heteroge-
neous or a spectrum of disease entity. Evaluation of breast le-
sions with percutaneous needle biopsy, including ultrasound
(US)-guided and stereotactic biopsy, is an established practice
at general medical centers (1-3). Percutaneous needle biopsies
of complex histologic lesions with a spectrum of benign, atypi-

cal and malignant changes can result in upgrade or underestima-
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tion of the histopathologic findings at post-procedural surgical
excision. Therefore, high-risk and borderline lesions require
imaging and pathology correlation to determine whether imag-
ing and pathology show concordance and whether tissue sam-
pling is adequate (4).

So-called high-risk and borderline lesions are breast lesions
that have an increased risk of breast cancer development or more
sinister pathology around or in association with the lesion. Atyp-
ical ductal hyperplasia (ADH), lobular neoplasm (atypical lob-
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ular hyperplasia, lobular carcinoma in situ) radial scar, papil-
lary neoplasm, flat epithelial atypia (FEA), and mucocele-like
lesions are included in high-risk breast lesions (5, 6).

While the majority of high-risk and borderline lesions may
require surgical excision given retrospective data for upgrade
rates, close observation may be appropriate in certain selected
cases (1, 2, 4, 6-9). Furthermore, prospective data are needed to
better direct patient care and research focused on immunohis-
tochemical characteristics is needed to advance medicine in
breast care.

Therefore, in our study, we investigated the immunohisto-
chemical characteristics of upgraded malignancy from high-risk
or borderline breast lesions with the goal of comparing the clini-
cal findings, tumor sizes, and pathologic types between high-risk

and borderline lesions without and with cancer upgrade.

MATERIALS AND METHODS

This study was approved by our Institutional Review Board
(Seoul St. Mary’s Hospital, The Catholic University of Korea,
KC16RISI0439). Informed consent was waived for this retro-

spective study.

Patients and Clinical Findings

From January 2011 to July 2015, we reviewed 9600 image-
guided biopsies performed at our institution, including US-guid-
ed core needle biopsy and mammography-guided stereotactic
vacuum-assisted biopsy. US-guided core needle biopsy was per-
formed using a 14-gauge dual-action semiautomatic core biop-
sy needle with a 22-mm throw (Stericut with coaxial; TSK Lab-
oratory, Tochigi, Japan). For prone-type mammography-guided
stereotactic vacuum-assisted biopsies, the Mammo Test (Sie-
mens AG, Munich, Germany) and Mammotome® (Ethicon
Endo-Surgery, Johnson & Johnson, Cincinnati, OH, USA) with
an 11-gauge needle were used. We extracted all women with
pathologic results of high-risk and borderline lesions, including
ADH, lobular neoplasm, radial scar, papillary neoplasm, FEA,
and mucocele-like lesions. Of these, 2 cases were excluded from
the study due to follow-up loss during surveillance.

Ultimately, a total of 340 (3.5%, 340/9600) high-risk and bor-
derline lesions were identified by the pathologist in biopsy sam-

ples and were followed on surveillance for more than 24 months.
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Of them, 293 patients underwent surgical excision, and 47 pa-
tients were followed only by images. From the electronic medi-
cal records, age, breast cancer history, the method of detection
(mammography or breast US), and biopsy method were ana-
lyzed. Lesion size was analyzed by measuring the longest diam-
eter on mammography or breast US.

For lesions upgraded to malignancy, the grade of malignancy
was analyzed by pathologic report after surgical excision as low,
intermediate, and high for ductal carcinoma in situ (DCIS) and
well, moderate, and poorly differentiated for invasive carcinoma.

The immunohistochemical analyses were performed with
antibodies to estrogen receptor (ER), progesterone receptor (PR),
human epidermal growth factor receptor type 2 (HER2), Ki-67,
and epidermal growth factor receptor (EGFR). Subtypes were
classified on the basis of immunohistochemical staining results,
including Luminal A [hormone receptor (ER or PR)-positive/
negative, low Ki-67 (< 14%)], Luminal B [hormone receptor pos-
itive/negative, HER2-positive or HER2-negative & high Ki-67
(= 14%)], HER2-positive (hormone receptor-negative, HER2-
positive), or basal (hormone receptor- and HER2-negative) (10).

Statistical Analysis

Descriptive statistics are presented as means and standard
deviation or percentages of participants. The association be-
tween the status of cancer upgrade and baseline variables were
assessed by univariable and multivariable logistic regression
analysis. Sub-group analysis of cancer upgrading status and bi-
opsy pathology were assessed by chi-square test or Fisher’s ex-
act test. Analyses were performed with the use of SAS software,
version 9.4 (SAS Institute Inc., Cary, NC, USA) and MedCalc
version 12.7 (MedCalc Software, Mariakerke, Belgium). Two-

sided p < 0.05 was considered statistically significant.

RESULTS

The histopathologic results of the total of 340 lesions were as
follows: 37.6% (128/340) were ADH, 3.2% (11/340) were lobular
neoplasms, 12.6% (43/340) were radical scars, 27.1% (92/340)
were papillary neoplasms, 6.5% (22/340) were FEAs, and 12.9%
(44/340) were mucocele-like lesions. All forty-seven lesions
(13.8%, 47/340) that were followed were stable during radio-
logic follow-up for more than 24 months, including 6 ADHs, 1
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Fig. 1. Imaging findings of a 36-year-old woman who had a papillary neoplasm by US-guided core needle biopsy that was not surgically con-

firmed.

A. On the US, there was a 0.6-cm-sized oval hypoechoic mass with microlobulated margins at 9 o'clock in the right breast, which was thought to

be Breast Imaging Reporting and Data System category 4A (arrow).

B. On the follow-up US after 5 years, the lesion had not changed (arrow).

US = ultrasound

lobular neoplasm, 13 radial scars, 8 papillary neoplasms (Fig. 1),
6 FEAs, and 13 mucocele-like lesions. Two hundred ninety-three
lesions (86.2%, 293/340) underwent surgical excision, includ-
ing 122 ADHs, 10 lobular neoplasias, 30 radial scars, 84 papil-
lary neoplasms, 16 FEAs, and 31 mucocele-like lesions. Of
them, 81.2% (276/340) were not upgraded, and 18.8% (64/340)
were upgraded; 13.5% (46/340) were upgraded to DCIS, and
5.3% (18/340) were upgraded to invasive cancer (Fig. 2). Table 1
demonstrated that cancer upgrade was significantly more likely
occur with older age, larger tumor size, and pathologic types. In
contrast, there were no differences in breast cancer history, de-
tection image modality (mammography vs. US), and biopsy
method.

Mean age was significantly different between patients with-
out and with cancer upgrade [46.76 + 10.82 years old and 50.14
+ 10.03, respectively (p < 0.05); DCIS (48.83 + 10.15 years old)
and invasive cancer (53.50 + 9.15 years old)]. Tumor size was
also a significant risk factor for cancer upgrade. The mean tu-
mor sizes were as follows: without cancer upgrade, 1.26 + 1.35
cmy; with cancer upgrade, 2.17 + 2.28 (p < 0.05); DCIS, 2.25 + 2.37
cm; and invasive cancer, 1.95 + 2.09 cm. Univariable and multi-
variate analysis (Table 2) demonstrated that cancer upgrade was
significantly more likely occur with larger tumor size and with
ADH than with radial scar or mucocele-like lesion (p < 0.05).

Of the 128 ADHs, 31 lesions were upgraded to malignancy
(24 DCIS, 7 invasive carcinoma), and 97 lesions were not up-
graded. Of the 11 lobular neoplasms, 2 lesions were upgraded to
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malignancy (all invasive carcinoma), and 9 lesions were not up-
graded. Of the 43 radial scars, 3 lesions were upgraded to ma-
lignancy (1 DCIS, 2 invasive carcinoma), and 40 lesions were not
upgraded. Of the 92 papillary neoplasms, 21 lesions were up-
graded to malignancy (16 DCIS, 5 invasive carcinoma), and 71
lesions were not upgraded. Of the 22 FEAs, 4 lesions were up-
graded to malignancy (all DCIS), and 18 lesions were not up-
graded. Of the 44 mucocele-like lesions, 3 lesions were upgrad-
ed to malignancy (1 DCIS, 2 invasive carcinomas), and 41 lesions
were not upgraded.

The characteristics of 64 cases of upgraded malignancy are
summarized in Table 3. In the surgically proven malignancies,
the grades of DCIS and invasive cancers were evaluated. There
were no cases accompanying lymph node metastasis (0%). In
two upgraded malignancies from ADH, there were missing data
in ER, PR, HER?2, Ki-67, EGRE and subtype. ER-positive (93.8%,
60/62), PR-positive (87.5%, 56/62), HER2-negative (90.6%,
58/62), Ki-67-negative (82.8%, 53/62), and EGFR-negative
(84.4%, 54/62) cases were more frequent. According to immu-
nohistochemical definitions, Luminal A (76.6%, 49/62) was
most frequent, followed by Luminal B (17.2%, 11/62), HER2-
positive (1.6%, 1/62), basal type triple-negative (1.6%, 1/62), and
non-basal type triple-negative (0%).

DISCUSSION

There are several studies assessing the correlations between
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Fig. 2. Imaging findings of a 56-year-old woman who had an ADH by US-guided core needle biopsy; it was upgraded to invasive ductal carcino-
ma after surgical excision. The immunohistochemical characteristics of this case were Luminal A [estrogen receptor (+), progesterone receptor (+),
human epidermal growth factor receptor type 2 (-), Ki- 67 (low), epidermal growth factor receptor (-)].

A. Right magnification view shows two areas of grouped amorphous microcalcifications in the middle and inner upper portions of the right
breast, which were thought to be Breast Imaging Reporting and Data System category 4B (arrows).

B, C. By both automated (B) and hand-held ultrasound (C), there was an irregular isoechoic mass with suspicious calcifications at 12 o'clock in
the right breast, which correlated with a prior mammography (arrows). Through US-guided core needle biopsy, the lesion was confirmed as ADH.
D. On the maximal intensity projection image of breast magnetic resonance imaging, there was a regional nonmass enhancement 2.6 x 1.5 cm in
size at 12 o'clock in the right breast.

E. The patient underwent mammography-guided localization and surgical excision. The specimen contained microcalcifications approximately 4 cm
in extent (arrow) and was confirmed as invasive ductal carcinoma.

ADH = atypical ductal hyperplasia, US = ultrasound
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Table 1. Clinical Characteristics and Pathology Results of High Risk and Borderline Lesions

Without Cancer With Cancer Cancer Upgrade Cancer Upgrade .
Upgrade Upgrade (DCIS) (Invasive Cancer) p-Value
Number (%) 276 (81.2) 64 (18.8) 46 (13.5) 18 (5.3)
Age (year) 46.76 + 10.82 50.14 + 10.03 48.83 + 10.15 53.50 £ 9.15 0.023
Size (cm) 1.26 + 1.35 217 +2.28 225+ 237 1.95 + 2.09 < 0.001
Biopsy method 0.705
MSVAB 34(10.0) 9(2.6) 8 (2.4) 1(03)
UCNB 242 (71.2) 55(16.2) 38(11.2) 17 (5.0)
Breast cancer history 0.839
Negative 244 (71.8) 56 (16.5) 40 (11.8) 16 (4.7)
Positive 32(94) 8 (2.4) 6(1.8) 2(0.6)
Mammo detection 0.251
Negative 164 (48.2) 33(9.7) 24(7.1) 9(2.6)
Positive 112 (329) 31(9.1) 22 (6.5) 9(2.6)
USG detection 0.205
Negative 35(10.3) 12 (3.5) 11(3.2) 1(0.3)
Positive 241 (709) 52 (15.3) 35(10.3) 17 (5.0)
Biopsy pathology 0.027
ADH 97 (28.5) 31(9.1) 24(7.1) 7(2.)
Lobular neoplasm 9(2.7) 2 (0.6) 0(0) 2(0.6)
Radial scar 40 (11.8) 3(09) 1(0.3) 2(0.6)
Papillary neoplasm 71 (209) 21(6.2) 16 (4.7) 5(1.5)
Flat epithelial atypia 18 (5.3) 4(1.2) 4(1.2) 0(0)
Mucocele-like lesion 41(12.1) 3(09) 1(0.3) 2 (0.6)

Continuous variables are expressed as mean + standard deviation, and categorical variables are expressed as number (percentage).

*Between the 'without cancer upgrade’ and ‘with cancer upgrade’ groups.

ADH = atypical ductal hyperplasia, DCIS = ductal carcinoma in situ, Mammo = mammography, MSVAB = mammography-guided stereotactic vacuum-as-
sisted biopsy, UCNB = ultrasound-guided core needle biopsy, USG = ultrasonography

Table 2. Univariable and Multivariate Model of High Risk and Borderline Lesions to Upgrade Breast Cancer

Univariable Multivariate
Odds ratio (95% Cl) p-Value Odds ratio (95% Cl) p-Value
Age (> 40) 2.117 (0.995-4.502) 0.052
Size (cm) 0.003 0014
1< 1 (reference) 1 (reference)
1-2 1.28 (0.65-2.53) 0.478 1.17 (0.57-2.32) 0.654
>2 3.24(1.64-6.41) 0.001 2.83(1.38-5.75) 0.004
Biopsy method 0.86 (0.39-1.89) 0.706
Breast cancer history 1.09 (0.48-2.49) 0.840
Mammo detection 1.38 (0.80-2.38) 0.252
USG detection 0.63 (0.31-1.29) 0.208
Biopsy pathology 0.070 0.125
ADH 1 (reference) 1 (reference)
Lobular neoplasm 0.70 (0.14-3.39) 0.653 0.80 (0.12-3.43) 0.789
Radial scar 0.24 (0.07-0.81) 0.022 0.31(0.07-0.94) 0.065
Papillary neoplasm 093 (0.49-1.74) 081 1.11 (0.57-2.14) 0.753
Flat epithelial atypia 0.70 (0.22-2.21) 0.538 0.75 (0.20-2.23) 0.624
Mucocele-like lesion 0.23 (0.07-0.79) 0.020 0.26 (0.06-0.78) 0.033

Age is included for multivariate logistic regression model whether p-value is statistically significant or not.
ADH = atypical ductal hyperplasia, Cl = confidence interval, Mammo = mammography, USG = ultrasonography
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Table 3. Histopathologic and Molecular Characteristics of Upgraded Cancers from High-Risk and Borderline Lesions

Initial Biopsy Result, n (%)

ADH (n = 31)* Lobular (7 = 2) Radial (n = 3) Papillary (n = 21) Flat (» = 4) Mucocele (7 = 3) Total (n = 64)*

Type of cancer

DCIS 24 (77.4) 0(0) 1(33.3)

Invasive cancer 7 (22.6) 2 (100) 2 (66.7)
DCIS grade

Low 9 (37.5) 0(0) 1 (100)

Intermediate 12 (50) 0(0) 0(0)

High 3(12.5) 0(0) 0(0)
Invasive cancer grade

Well differentiated 2 (28.6) 1(50) 0(0)

Moderately differentiated 5(71.4) (50) 2 (100)

Poorly differentiated 0(0.0) 0(0) 0(0)
ER

Negative 132 0(0) 0(0)

Positive 28(90.3) 2 (100) 3(100)
PR

Negative 1(3.2) 0(0) 1(33.3)

Positive 28(90.3) 2 (100) 2 (66.7)
HER2

Negative 29 (93.5) 2 (100) 2 (66.7)

Positive 0(0) 0(0) 1(33.3)
Ki-67

Negative 22 (71.0) 2 (100) 3(100)

Positive 7(22.6) 0(0) 0(0)
EGFR

Negative 26 (83.9) 2 (100) 2 (66.7)

Positive 3(9.7) 0(0) 1(33.3)
Subtype

Luminal A 22 (71) 2 (100) 2 (66.7)

Luminal B 6(19.4) 0(0) 1(33.3)

HER2+ 0(0) 0(0) 0(0)

Triple-(basal like) 1(3.2) 0(0) 0(0)

16 (76.2) 4(100) 1(33.3) 46 (71.9)
5(238) 0(0) 2 (66.7) 18 (28.1)
7 (43.8) 3(75) 0(0) 20 (43.5)
8 (50) 0(0) 1(100) 21 (45.7)
1(6.3) 1(25) 0(0) 5(109)
1(20) 0(0) 2 (100) 6(33.3)
4(80) 0(0) 0(0) 12 (66.7)
0(0) 0(0) 0(0) 0(0)
1(4.8) 0(0) 0(0) 2(3.1)

20(95.2) 4(100) 3(100) 60 (93.8)
4(19) 0(0) 0(0) 6(9.4)

17 (81) 4(100) 3(100) 56 (87.5)

18 (85.7) 4(100) 3(100) 58 (90.6)
3(14.3) 0(0) 0(0) 4(63)

19 (90.5) 4(100) 3(100) 53(82.8)
2(9.5) 0(0) 0(0) 9 (14.1)

19 (90.5) 3(75) 2 (66.7) 54 (84.4)
2(9.5) 1(25) 1(33.3) 8(12.5)

16 (76.2) 4(100) 3(100) 49 (76.6)
4(19) 0(0) 0(0) 11(17.2)
1(48) 0(0) 0(0) 1(1.6)
0(0) 0(0) 0(0) 1(1.6)

*Two missing data for ER, PR, HER2, Ki-67, EGFR, and subtype in the ADH group.
ADH = atypical ductal hyperplasia, DCIS = ductal carcinoma in situ, EGFR = epidermal growth factor receptor, ER = estrogen receptor, HER2 = human epi-

dermal growth factor receptor type 2, PR = progesterone receptor

various imaging findings for breast cancer diagnosis, including
mammography, US, and magnetic resonance imaging, along with
the clinical features and immunohistopathological markers (11-
13). In this study, we focused on investigating the immuohisto-
chemical characteristics of upgraded malignancy from high-
risk and borderline lesions and to correlate the upgrade rates
with clinical findings.

According to the results of this study, cancer upgrade was sig-
nificantly more likely occur with older age, larger tumor size, and
pathologic types. The biopsy type (US-guided or stereotactic vac-

uum-associated biopsy) and lesion detection method did not
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affect the malignancy upgrade rate. These results are consistent
with other studies (1, 14).

Rethinking the standard for DCIS treatment is the current re-
search trend (15). There are many papers that distinguish prog-
nosis or analysis of DCIS, an early cancer without invasion, from
invasive ductal carcinoma (IDC) (3, 15, 16). In this study, we also
analyzed the cases that were upgraded to DCIS and IDC. In the
study of Menes et al. (3), most of the women with ADH on
needle biopsy who were upgraded to cancer were found to have
DCIS (82%, 101/123). More than half (56%, 10/18) of the
women with lobular neoplasms who were upgraded to cancer

J Korean Soc Radiol 2018;78(1):13-21  jksronline.org



were found to have invasive carcinoma. Most women had low-
grade cancer and low rates of lymph node involvement. These
results are consistent with our study. In our study, most of the
women with ADH on needle biopsy who were upgraded to
cancer were found to have DCIS (77.4%, 24/31). All of the
women with lobular neoplasms who were upgraded to cancer
were found to have invasive carcinoma. Most cases upgraded to
DCIS were low to intermediate grade (89.1%, 41/46), most in-
vasive cancers were well to moderately differentiated (100.0%,
18/18), and no women had lymph node involvement (0%).

The current model of breast cancer is known as a stepwise pro-
gression of precursor lesions with cellular atypia into carcinoma
in situ and invasive carcinoma (3, 17, 18). The early precursor
lesions show relatively few somatic chromosomal alterations,
including low-grade DCIS and low-grade invasive carcinoma.
In contrast, high-grade lesions, such as high-grade DCIS, show
quite different molecular characteristics, such as amplification
of the HER2 gene or, less frequently, p53 mutations (3, 12, 15-
17). In this study, the most frequent upgraded malignancy from
high-risk and borderline lesions was the Luminal A immuno-
histochemical type of breast cancer 76.6% (49/62) of total up-
graded cancers; 71% (22/29) of upgraded cancers from ADH,
100% (2/2) of upgraded cancers from lobular neoplasias, 66.7%
(2/3) of upgraded cancers from radial scars, 76.2% (16/21) of
upgraded cancers from papillary lesions, 100% (4/4) of upgrad-
ed cancers from flat epithelial lesions, and 100% (3/3) of upgrad-
ed cancers from mucocele-like lesions. The second most com-
mon subtype is the luminal B type [17.2% (11/62) of total]. The
HER2-positive and triple-negative subtypes each comprised 1.6%
(1/62) of the upgraded cancers. The majority were Luminal sub-
types of positive hormone receptors and negative HER2 ampli-
fication. This result is thought to be consistent with the model
and suggests that high-risk and borderline breast lesions may be
in a state of development into low-grade breast cancer with good
prognosis (6, 19, 20).

With the development of biochemical science, precision med-
icine has emerged over the past decade and has changed the na-
ture of therapies in patients with several types of cancers. Breast
cancers are also newly classified into several subtypes according
to combinations of molecular and cellular analyses, and catego-
rized therapies, such as molecular target therapy, are expected to
apply to the biomedical profile of a particular patient’s disease
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(17,21, 22).

This study had several limitations. First, this is a retrospective
study; therefore, it may be affected by selection bias. Second, the
population is relatively small and included mixed indications
for biopsy, heterogeneous pathologic types and surgery.

In conclusion, the cancer upgrade rates from high-risk and bor-
derline breast lesions were higher in patients with older age, larger
lesion sizes, and ADH. Most upgraded malignancies showed
the Luminal A immunohistochemical type with good prognosis;

lymph node metastasis was rare.
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EX: o] A9 Z22 19 & HAK 51 oA o= ok Foko] HexRISlekA] EAJS AFSK
Al AT QR0 2 0] 10| =g0] AVHY-S Yot = 1| Qi

L/t BYeH . x5 Faeot A 7152 SR HEFOU 2011EHE 2015E7FA] 1903}t AV 4
Huo] Ql= = o dg thafo = Siitt. A AMZol A Wefekxtof ool & 340712 S 2 AN weio] TRI%|g]
o, &4 AA| T2 2470 ol 4 HAP L AIREIT, 1Y 2 HAN] Bwo] ko g JTeo|=y] H9-eF opd
749-0] Q) A7AS WL ko2 Ao =k 7H-9-of tisto], WeRAlekA W MR RISISEA HARS AlSsHoict
Zat: 3409919] 9F E= A HH 5, 18.8%(64/340)7F Lo = Jao|=gloint, HIRol=8-2 1ol FAt
F77F 2 oA B =0k, tE Wefoba] g E T atypical ductal hyperplasia®llAl B 2=3tH(p < 0.05). F28ol=
= okA] 20K = 64)0fA1= YA Ao} ol Estrogen receptor U43(93.8%). progesterone receptor GAI(87.5%),

human epidermal growth factor receptor type 2 2/3(90.6%), Ki-67 2/3(82.8%), Luminal A (76.6%)%F°] 7F¢ &
SHiCt.
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