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INTRODUCTION

ABSTRACT

Objective: The current study aimed to retrospectively assess the cancer detection rate
of needle localization biopsy of breast microcalcifications undetectable on sonography.
Materials and Methods: Patients who underwent mammography-guided needle
localization biopsy of breast microcalcifications undetectable on sonography from January
2005 to December 2017 were included in the study. Patients with incomplete medical
records were excluded from the study. Patient mammograms were categorized using
the Breast Imaging-Reporting and Data System (BI-RADS) assessment criteria. The
percentages of benign and malignant lesions were determined by pathological examination
of surgically recovered specimens. Correlation between preoperative imaging assessment
and final diagnosis was investigated, and the complications associated with the procedures
were recorded. Results: A total of 301 needle-localized biopsies were performed under
mammographic guidance. The mean age of the patients was 58.18 + 7.73 years. The overall
ductal carcinoma in situ (DCIS) and cancer detection rate was 23.3%. The proportion of
patients with BI-RADS 0 category and undergoing second mammography was higher in
the DCIS and cancer group. A total of 227 patients did not undergo second mammography.
Of these patients, 70 demonstrated BI-RADS 4 category, 34 were diagnosed with DCIS,
and 5 were diagnosed with breast cancer during subsequent follow-up. Conclusion:
Needle-localized excision of microcalcifications undetectable on sonography has high
detection rate for early stage of breast cancer with low risk of associated complications.
Regular mammography is a satisfactory follow-up tool for female patients with
microcalcifications in the breasts. Additional studies should be performed to compare
between needle-localized excision and vacuum-assisted breast biopsy.

KEYWORDS: Breast cancer, Microcalcification, Needle localization excision, Screening
mammography, Vacuum-assisted breast biopsy

studies have reported the detection of microcalfications using
sonography [5].

@reas‘[ cancer, which comprises 23% of all cancer cases
globally, is the most prevalent cancer, and contributes to
14% of cancer deaths annually [1]. Early diagnosis of breast
cancer has been achieved by the increasing application of
mammography. This diagnostic tool has improved the thera-
peutic success rate of breast cancer.

Clustered microcalcifications are accepted as one of the
early signs of breast cancer, and mammography is considered
a favorable diagnostic tool for detection and categorization
of the lesions [2,3]. However, the malignant lesion is not
easily differentiated from the clustered microcalcifications
on mammography [4]. Identification of microcalcifications
on breast ultrasound is challenging when camouflaged by
the echogenic and fibroglandular breast tissue. Limited
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Clustered microcalfications detected on mammography are
commonly further diagnosed using either needle-localized
surgical excision or stereotactic-guided percutaneous core
needle biopsy. Needle-localized surgical excision was
introduced in 1965 to obtain tissue sample of clustered
microcalcifications  for  diagnosis of the pathology.
A radiopaque wire is inserted percutaneously into the

*Address for correspondence:

Dr. Jia-Hui Chen,

Division of General Surgery, Department of Surgery, Taipei Tzu Chi
Hospital, Buddhist Tzu Chi Medical Foundation, 289, Jianguo Road,
Xindian District, New Taipei, Taiwan.

E-mail: procto77@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Chong KH, Huang KF, Kuo HW, Tzeng IS, Chen JH. Detection
rate of breast malignancy of needle localization biopsy of breast microcalcification.
Tzu Chi Med ] 2021;33:275-81.

© 2021 Tzu Chi Medical Journal | Published by Wolters Kluwer - Medknow 275



[Downloaded free from http://www.tcmjmed.com on Monday, July 5, 2021, IP: 118.163.42.220]

Chong, et al. / Tzu Chi Medical Journal 2021; 33(3): 275-281

lesion by a radiologist under sonography or mammography
guidance. Accurate excision of the lesion is achieved under
wire guidance and any excessive surgical trauma could be
minimized [6-8]. Needle localization biopsy is considered
the most precise technique with minimal rate of associated
complications.

The current study aimed to assess the effectiveness of
mammography-guided needle localization biopsy for clustered
microcalcifications. The study also evaluated the association
between preoperative imaging evaluation and pathological
results, to define its value in diagnosis and prevent any related
complications.

MATERIALS AND METHODS

The institutional review board No. 06-X09-024 of
the Buddhist Taipei Tzu Chi Hospital, Buddhist Tzu Chi
Medical Foundation, approved this retrospective study. The
medical chart review did not necessitate patient agreement.
Mammography-guided excision biopsy was performed after
informed consent was obtained from all patients.

Patients

Patients scheduled to undergo needle localization
excision biopsy between January 2015 and December
2017 were enrolled in the current study. Clustered
microcalcifications were detected by mammography.
Exclusion criteria of patients were as follows: presence

of a tumor in the microcalcifications, features of
the microcalcifications could not be confirmed by
pathological examination, history of mammographic

follow-up in <6 months prior to the study, or incomplete
medical records. Age of the included female patients
was between 40 and 82 years at the time of needle
localization excision biopsy (mean age [+£standard
deviation], 58.18 + 7.73 years). The presence of
malignancy in a suspicious lesion was determined by
pathological analysis. The final study cohort included
301 patients. Patient mammographs were categorized using
Breast Imaging-Reporting and Data System (BI-RADS)
assessment criteria. The association between preoperative
image evaluation and definitive pathologic results was

investigated and any associated complications were
recorded.

Mammography

Microcalcifications ~ were  categorized as per the

BI-RADS guidelines, based on a consensus between
two breast radiologists, each with more than 5 years of
experience in reading mammography images. The lesions
were categorized as probably benign (BI-RADS 3), with
suspected malignancy (BI-RADS 4), or highly suggestive of
malignancy (BI-RADS 5). Due to the broad spectrum and
the corresponding wide range of risk of malignancy in the
BI-RADS 4 category, this group was subclassified as Groups
4A, 4B, and 4C. Follow-up was recommended for lesions
categorized as probably benign (BI-RADS 3). Biopsy was
performed in cases with a strong family history of breast
cancer and in cases where the patient and referring physician
expressed a particular concern.
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Needle localization excision biopsy

Hook wire localization was performed using a fenestrated
compression plate and a 20G hook wire needle (Hawkins
IT FlexStrand Breast localization needle; Argon, Frisco,
Texas, USA) under a digital mammography (2000D, DR,
GE, Bracknell, Berkshire, UK) guide. All procedures were
performed as carefully as possible to avoid tissue damage
or bleeding in the breast. Wire placement mammography
was done with craniocaudal and true lateral projections.
The localizing wire was placed within 5 mm of the entire
lesion. After the procedure, the patients were bandaged
and immediately transferred to the operating room for the
subsequent surgical procedure. The excised specimen was
viewed under magnification to confirm the adequate removal
of tissue. The specimen was then diagnosed based on
histopathological examination. The percentage of benign and
malignant lesions was determined by pathological examination
of the surgically removed specimens.

Follow-up

In patients with microcalcifications identified as benign on
biopsy, follow-up included mammography at least 12 months
after biopsy to ascertain carcinoma. For microcalcifications
identified as malignant on biopsy, postsurgical histological
diagnosis was used as the end point. In the current study,
malignancy was defined as a pathologic diagnosis of invasive
carcinoma or ductal carcinoma in situ (DCIS). Any lesion
with an invasive component was categorized as an invasive
carcinoma. High-risk lesions, including atypical ductal
hyperplasia (ADH), atypical lobular hyperplasia, and lobular
carcinoma in situ, were considered benign lesions for statistical
analysis. All patients found to have ADH, lobular neoplasia,
or columnar cell lesions with atypia (flat epithelial cell atypia)
over the excision margin or patients with discordant results of
pathological analysis on needle localized excision biopsy were
recommended to undergo wider surgical excision.

Statistical analysis

The Shapiro-Wilk test was employed as a test for
normality. Statistical significance was determined by the
Student’s t-test for continuous variables and Chi-square test
for categorical variables. P < 0.05 was considered to indicate
statistical significance. Logistic regression analysis was
performed to evaluate the correlation between DCIS, cancer
group, and second mammography follow-up after adjusting for
other factors.

RESuLTS

Of the 301 microcalcification lesions biopsied, 175
(58.13%) were cluster microcalcifications, 48 (15.94%)
were pleomorphic microcalcifications, and 51 (16.94%)
were regional microcalcifications based on mammography.
[Figure 1] showed the flowchart of initial mammography
report, microcalcification subtype, and final pathologic
result. The 70 DCIS and cancer patients included 38 cases
of cluster microcalcifications. The overall positive predictive
value (PPV) of suspicious microcalcifications included in
the current study was 23.3% (70/301). The 231 non-DCIS
and noncancer patients included 137 cases of cluster
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microcalcifications. The distribution of microcalcifications
between the two groups was significantly different. Based on
mammography, most patients were classified as BI-RADS
category 0. Table 1 details the distribution of mammography,
which was significantly different between the two groups.
The number of patients in the DCIS and cancer groups who
underwent two or more follow-up mammographies was higher
than that in the non-DCIS and noncancer groups. In addition,
a significant difference was observed in the number of patients
at the second follow-up between DCIS and cancer groups. The
survival percentage was not significantly different between
the two groups. Table 2 illustrates the results of the logistic
regression analysis. The age-adjusted odds ratio of second-time
mammography  follow-up patients to nonsecond-time
mammography follow-up patients was 2.273. This implies
that the probability of patients who belonged to the DCIS
and cancer groups who underwent mammography for the
second time was 2.273 times higher than that of patients who
belonged to the non-DCIS and noncancer group. Only one
patient had subcutaneous hematoma after the needle-localized
excision procedure.

Seventy-four patients underwent second mammography
at follow-up and 227 patients did not undergo the procedure
for the second time. Among the 227 patients who did
not undergo second mammography, 70 patients were
classified into BI-RADS 4 category based on the first
mammography [Table 3], 34 were diagnosed with DCIS,
and 5 patients were diagnosed with breast cancer [Table 4].

In the current study, 44 patients were diagnosed with ADH
based on the results of the needle-localized excision biopsy.
Initial mammography of the patients included 27 (61.4%)
BI-RADS 0, 1 (2.3%) BI-RADS 2, and 16 (36.3%) BI-RADS
4 categories [Table 5]. Forty-two patients were on regular
follow-up and 40 patients were determined to have no breast
cancer. One patient was diagnosed with DCIS and one with
Stage IIIC breast cancer [Table 6].

DiscussION

From the initial mammography report, we suggested
further magnified mammography and needle localization
excision for indeterminate microcalcification. We then
identified 70/301 cases (23.3%) with DCIS and breast cancer
with mostly clustered microcalcification. Therefore, we
suggested needle localization excision for all mammography
suspicious microcalcification, which led to high DCIS and
cancer detection rate. Only 74 patients received secondary
mammography follow-up and 26 patients (35.1%) were
diagnosed with DCIS and breast cancer. Due to higher DCIS
and cancer detection rate from secondary mammography, we
also suggested regular mammography follow-up after needle
localization excision.

Screening of breast cancer reduced the mortality rate among
female patients at risk, by approximately 20% [9]. An increase
in the incidence of breast cancer was observed from 1970 to
1990, and randomized clinical trials demonstrated the efficacy
of screening by mammography. Therefore, population-based

Table 1: Patient classification

(Total (n=301)) Mean£SD, frequency (%) P
Overall DCIS and cancer (n=70), Non-DCIS and noncancer (n=231),
(n=301), n (%) n (%) n (%)
Age (years) 58.18+7.73 57.80+7.94 58.29+7.68 0.649
Pattern measurements
Cluster microcalcifications 175 (58.13) 38 (54.28) 137 (59.30) 0.006
Pleomorphic 48 (15.94) 18 (25.71) 30 (12.98)
Regional 51(16.94) 5(7.14) 46 (19.91)
Other 27 (8.99) 9(12.85) 18 (7.79)
Radiology (BI-RADS)
0 186 (61.79) 35(50.00) 151 (65.36) 0.029
1 - -
2 2 - 2
3 11 1 10
4 51 21 30
4A 45 10 35
4B 4 2 2
4C 2 1 1
Mammography follow-up times
First mammography 301 70 231 0.008
Second mammography 74 26 48
Third mammography 33 16 17
Fourth mammography 9 3 6
Fifth mammography 4 1 3
Sixth mammography 1 1 0
Seventh mammography 1 1 0
Survival status 269 (89.36) 63 (90.00) 206 (89.17) 0.999

DCIS: Ductal carcinoma in situ, BI-RADS: Breast Imaging-Reporting and Data System, SD: Standard deviation
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Table 2: Odds ratio of factors related to ductal carcinoma
in situ and cancer

Factor OR (95% CI) P
Cluster microcalcifications 0.261 (0.026-2.564) 0.2494
Second mammography follow-up 2.273 (1.214-4.254) 0.0102
Age 0.993 (0.955-1.032) 0.7322
OR: Odds ratio, CI: Confidence interval
Table 3: Initial Breast Imaging-Reporting and Data
System category and follow-up results of 227 patients
without second mammography and 44 atypical ductal
hyperplasia patients
BI-RADS/stage 227 patients without second 44 ADH patients
mammography
0 148 27
1 - -
2 1
3 8 -
4 40 6
4A 26 9
4B 3 1
4C 1 -
DCIS 34 1
Stage I 1 -
Stage [1A 2 -
Stage I1TA 1 -
Stage I1IC 1 1
Lost to follow-up 27 2
No breast cancer 161 40

DCIS: Ductal carcinoma in situ, BI-RADS: Breast Imaging-Reporting and
Data System, ADH: Atypical ductal hyperplasia

Table 4: Follow-up results of 227 patients without second
mammography

Total (n=227)
Lost to follow-up 27

No breast cancer 161
DCIS 34
Stage [

Stage ITA

Stage I1IA

Stage I1IC

DCIS: Ductal carcinoma in situ

U

screening of breast cancer had become increasingly popular
in the world [10-12]. The incidence rate of breast cancer
doubled from 30/100,000 individuals in 1995 to 59.9/100,000
individuals in 2009 in Taiwan [13]. Taiwan’s Bureau of Health
Promotion and the Radiological Society Republic of China
collaborated to implement a nationwide mammogram-based
screening for breast cancer. Since 2010, women between the
ages of 45 and 69 years in Taiwan are eligible to undergo
a free mammogram every 2 years. Our hospital is a tertiary
care center with 7000 mammographies performed every year.
Based on the data from the current study, only 23.3% (70/301)
of the patients who underwent needle-localized excision
biopsy second

of microcalcifications underwent a
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mammography at follow-up. In contrast, 227 patients did
not undergo second mammography at follow-up. Among
them, 70 patients were classified into BI-RADS 4 category,
based on the first mammography [Table 3]; 34 patients
were diagnosed with DCIS; and five patients had breast
cancer at follow-up [Table 4]. Although some patients
were diagnosed with DCIS and malignancy based on the
results of mammography, breast sonography may have been
advised at follow-up. However, annual mammography is
recommended for patients with benign microcalcifications and
cancer at follow-up and bi-annual mammography screening
is recommended for women aged 45-69 years. This implies
that the nationwide mammography-screening program is
not well accepted and executed in Taiwan. The benefit of
mammography is not well known to the medical personnel.
From the data shown in Table 1, we found that 74 patients
received secondary mammography follow-up and 35.1%
of the patients were finally diagnosed of DCIS and breast
cancer. In addition, 33 patients received a third mammography
follow-up and 48.5% of the patients were diagnosed of DCIS
and breast cancer later. Furthermore, two patients received
6™ and 7™ mammography follow-ups and both of them were
diagnosed of DCIS and breast cancer. It was also noted that
patients who underwent more than two mammographies had
a higher probability for detection of breast cancer. Therefore,
improving the quality and compliance of mammography-based
screening is important in Taiwan, with an attempt by the
government to increase screening efforts.

The presence of microcalcifications is one of the earliest
signs for the detection of breast cancer. Mammography is an
extremely sensitive tool for the detection of microcalcifications.
Distinguishing benign calcifications from malignant may
sometimes be challenging; therefore, the specificity of
mammography for lesions remains low [14]. Only 20%-30%
of cases suspected to be malignant are eventually determined
to have breast cancer based on mammography-guided needle
localization and surgical excision [15,16]. In the current study,
70 DCIS and malignancies were detected among 301 patients.
The rate of detection was 23.3%, which is consistent with
the results of previous studies [15,16]. The majority of
cases were categorized as BI-RADS 0 that warranted further
investigation to define their characteristics. Subsequently,
magnified mammography was employed to determine
the requirement of a biopsy. As some surgeons preferred
needle-localized excision biopsy to magnified mammography,
most of the patients in the current study did not undergo
magnified mammography. The detection rate of malignancy
by needle localization excision depends on several factors,
such as correct BI-RADS assessment, precise localization of
the needle, good surgical technique, and conclusive report of
pathology. We suggest that magnified mammography should
be made mandatory for better and more accurate BI-RADS
assessment, which may help avoid unnecessary surgical
biopsy.

ADH refers to mammary ductal epithelial cell proliferation.
The histological findings include cellular atypia and structural
changes in the lesion, which are similar to DCIS. The
difference between the lesion of ADH and DCIS is the extent
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Table S: Initial Breast Imaging-Reporting and Data
System category of 44 atypical ductal hyperplasia patients
BI-RADS Total (n=44)

0 27

2 1

4 6
4A 9
4B 1

BI-RADS: Breast Imaging-Reporting and Data System

Table 6: Follow-up results of 44 atypical ductal hyperplasia
patients

Total (n=44)

Lost to follow-up 2
No breast cancer 40
DCIS 1
Stage I1IC 1

DCIS: Ductal carcinoma in situ

of involvement and size. ADH only involves one or two ducts
and the size of the lesion is <2 mm. Only 8%—17% of biopsy
specimens detect ADH [17,18]. ADH is a marker of increased
long-term risk of breast cancer. It is also a precursor lesion of
DCIS and invasive cancer [19].

The main concern is the progression of ADH to
malignancy. Malignancy was observed in 10%—-13% of ADH
cases that were surgically excised in which mammographic
abnormality was proven by core biopsy. Various guidelines
continue to recommend surgical resection for ADH [20].
A cluster of amorphous microcalcifications is the most
common presentation of ADH on mammography. Among the
44 ADH patients in the current study, 42 patients underwent
regular follow-up including ultrasound or mammography and
40 patients are currently free of breast cancer. However, one
patient was diagnosed with DCIS and one with Stage IIIC
breast cancer. Because ADH and DCIS may exist in the same
lesion, it is difficult to differentiate between the two lesions
in the limited biopsy specimen. Several studies have reported
upgraded rates of 4%—54% after surgical excision [21]. In the
present study, needle-localized excision biopsy was performed
in all patients. The radiological-pathological concordance was
superior to that of core needle biopsy.

Becker et al. conducted conventional mammography
or digital mammography stereotactic guidance for core
biopsy of indeterminate breast microcalcifications, and the
malignancy detection rate was 18.5% [22]. A previous study
found that stereotactic vacuum-assisted biopsy (VAB) in
two different biopsy devices (ATEC® and Mammotome®)
had different malignancy detection rates of 30% and
23%, respectively. Another study also used two different
VAB systems (Mammotome® and EnCor®) and obtained
the malignancy detection rate of 21.3% and 14.6%,
respectively [23,24]. Because our radiologists were not
familiar with mammography stereotactic core biopsy, our
hospital did not provide the exam and our current study
had no relative data. VAB was introduced in 1995 and has
recently been employed as a substitute for surgical excision

as it is a less invasive procedure for pathological diagnosis
of lesions of the breast. Conventional core needle biopsy
has lower sensitivity; therefore, VAB has an advantage
in detecting microcalcifications. Stereotactic VAB is an
alternative diagnostic technique for undetermined -clusters
of microcalcifications [25]. However, stereotactic VAB
is expensive, and a large space is required to house the
stereotactic mammography unit. As the National Health
Insurance of Taiwan does not cover the expenses of VAB,
the investigation was not performed in cases with suspicious
malignant microcalcifications until 2 years ago. Owing to the
small number of individuals, the current study did not include
patients who had undergone VAB. In order to compare the
benefits and oncologic outcomes of mammography stereotactic
core biopsy, VAB with those of needle localization excision
for cluster microcalcifications undetectable on sonography,
additional prospective randomized studies should be
conducted.

The BI-RADS was developed by the American College
of Radiology to standardize the assessment and description
of findings and recommendations for management of breast
lesions [26]. According to prior studies, the final assessment
categories of BI-RADS lexicon are useful and effective in
risk stratification of breast lesion malignancies [27,28]. Four
morphology descriptors were used to describe suspicious
microcalcifications as per the fourth edition of the BI-RADS,
that is, amorphous, coarse heterogeneous, fine pleomorphic, and
fine linear/fine linear branching [29]. Morphology descriptors
were further subdivided into two groups, that is, those of
intermediate concern (amorphous and coarse heterogeneous)
and others with a high probability of malignancy (fine
pleomorphic and fine linear/fine linear branching) [29].
Several studies have reported the PPV of amorphous, coarse
heterogeneous, fine pleomorphic, and fine linear/fine linear
branching microcalcifications to be approximately 21%, 13%,
29%, and 70%, respectively [30-32]. Forty-eight patients
presented with pleomorphic pattern in the current study.
Among them, 18 (25.71%) patients were diagnosed with DCIS
and cancer, which is consistent with previous studies. Not
all suspicious microcalcifications observed in the patients in
the current study were assessed based on the fourth edition
of the BI-RADS. Some patients were assessed according
to the third edition of the BI-RADS. The final assessment
categories of the fourth edition of the BI-RADS scored
lesions with a likelihood of malignancy as follows: category
4A was low (2%-10%), 4B was intermediate (11%-50%),
and 4C was moderate (51%-95%) [29]. There were 51 cases
of BI-RADS 4, 45 of BI-RADS 4A, 4 of BI-RADS 4B, and
2 cases of BI-RADS 4C [Table 1]. Ten (22.22%) BI-RADS
4A cases, 2 (50%) BI-RADS 4B cases, and one (50%) case
of BI-RADS 4C were diagnosed with DCIS and cancer after
needle-localized excision. The percentage for category 4A was
higher in the current study than the commonly reported range.
The percentages for categories 4B and 4C were within the
usual result. In our opinion, the results of the present study
would support the BI-RADS to further define the Category
4 and contribute more evidence to clinical pathologists and
physicians [33].
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Figure 1: Flowchart of initial mammography report, microcalcification subtype, and final pathologic result. Pts: Patients

The current study has some limitations. First, the subject
population in this retrospective study was rather small and
restricted to one medical hospital, resulting in possible sample
bias. Additional studies with a larger population are required
to further assess the predictive value of needle-localized
excision. Second, interobserver variability is a well-known
concern in the characterization of microcalcifications. In
order to manage this deviation and confirm appropriate
handling of categories according to the BI-RADS, independent
assessment by experienced breast-imaging subspecialists and
a consensus resolution of any assessment discrepancies are
suggested. Third, the current study included only patients
who underwent biopsy due to suspicious microcalcifications
on mammography. However, not every patient accepted this
recommendation for biopsy. The general application of the
results of the current study was affected by this selection
bias. Fourth, although significant efforts were undertaken, the
inherent limitations of the retrospective nature of studies may
also be present in this study and must be acknowledged. For
example, a The detection rate of needle-localized excision for
microcalcifications undetected by sonography was estimated
among the study participants. Uncertainty of these estimates
may be substantial as inaccurate sonographic readings and
inadequate surgical techniques can limit the sample size and
the predictive value of the current study.

CONCLUSIONS

Needle-localized excision for microcalcifications
undetectable on sonography has a high rate for early
detection of breast cancer with a low rate of associated
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complications. In addition, regular and diligent mammography
is a satisfactory screening tool for follow-up of female patients
with microcalcifications and cancer. Additional studies that
compare needle-localized excision, mammography stereotactic
core biopsy, and VAB should be conducted.
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