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Background: When a breast lesion is suspected based on a 
physical exam, mammography, or ultrasound, a stereotactic core 
needle biopsy (CNB) is usually performed to help establish 
a definitive diagnosis. CNBs are far less invasive than 
excisional biopsies, with no need for general anesthetics or 
hospitalization, and no recovery period. However, since only 
samples of the mass are removed in a CNB and not the whole 
mass, sampling errors can occur.
Objectives: To compare the degree of agreement between the 
pathological data from CNBs and excisional biopsies from a 
single tertiary referral hospital.
Methods: The concordance of pathological data was com- 
pared in patients who underwent CNBs and had their surgical 
procedures at the same medical center. 
Results: From the 894 patients who underwent CNBs, 254 
(28.4%) underwent subsequent excisional biopsies at our 
medical center. From the total of 894 patients, 227 (25.3%) 
who underwent a CNB were diagnosed with a malignancy, 
with the rest of the CNBs being diagnosed as benign 
pathologies. The pathological findings in the CNBs and in the 
excisional biopsies concurred in 232/254 (91.3%) of the cases. 
Conclusions: A CNB to confirm mammographic or clinical 
findings of breast lesions is an accurate method to establish 
a pathological diagnosis of breast lesions. The accuracy is 
higher for invasive carcinomas than for non-invasive cancers. 
Excisional biopsies are necessary for lesions with anticipated 
sampling errors or when the core needle biopsy findings are 
discordant with clinical or mammographic findings.
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A clinical breast examination, mammography, and breast 
ultrasound are the initial steps in evaluating breast patholo-

gies [1,2]. In cases of suspected breast lesions, stereotactic core 
needle biopsy (CNB) technology can establish a definitive 
diagnosis for clinically occult and palpable breast lesions [3-5]. 

CNB is a well-established technique for diagnosing breast 
lesions. Imaging technology is used to guide a special biopsy 
needle to the lesion so that a sample can be obtained without 
surgery. A CNB requires no general anesthetic, no hospital-
ization, and no recovery period. It costs much less than an 
excisional biopsy and can possibly even replace an excisional 
biopsy [5]. CNBs can help in identifying the histological type 
of the lesion before surgery is actually conducted. This biopsy 
gives an indication for the type and extension of the subsequent 
surgery [3-11].

Generally, abnormalities detected by mammographies 
are presented as microcalcifications, lumps, or distortions of 
breast architecture [1,5]. Suspected lesions detected by mam-
mographies and ultrasounds are indications for CNB [3-9]. In 
these cases, the maximum cancer yield is approximately 33% 
and stereotactic procedures are the ideal initial interventional 
technique [3,4]. 

For the other two-thirds of the patients with benign biopsy 
results, and with the exception of atypical hyperplasia, no fur-
ther intervention is required [1,9-11]. 

In a palpable breast mass, a CNB can help provide pre-
surgical knowledge about the histological type and grade of 
the invasive carcinoma, presence of ductal carcinoma in situ 
(DCIS) in the lesion, immunohistological staining of estrogen 
and progesterone receptors, and HER2 expression, and may be 
useful in planning the surgical procedure. 

Nevertheless, CNBs only remove samples of a mass and not 
the entire area of concern; therefore, sampling errors should 
be taken into consideration whenever performing a CNB. 
Understanding both the benefits and limitations of CNBs have 
important practical implications.

PAtIeNts ANd MetHods
All CNBs were performed by the Department of Breast Imaging 
at Sheba Medical Center. The setup of both stereotaxic and 
ultrasound-guided procedures was previously described [3-5,8]. 
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In all cases of malignant lesions, carcinoma in situ or atypical 
ductal hyperplasia (ADH), surgical excision was recommended. 
Most of the surgical procedures were performed at the Tel 
Hashomer Medical Center. The concordance of pathological 
data from the CNB and from the excisional biopsy was studied 
in these patients. The patients who underwent surgery in other 
medical facilities were not included in this study. Whenever the 
radiologist had persistent concerns after a CNB with benign 
histological findings, a repeat core or excisional biopsy was 
performed. Whenever benign CNB results were congruous with 
the imaging findings, a follow-up mammography at 6 months 
was recommended. At follow-up, patients with no change in the 
mammographic findings resumed annual screening, whereas 
those with substantial changes in the lesion, such as an increase 
in the size of the mass or an increase in the number of calcifica-
tions, underwent a repeat CNB or an excisional biopsy.

RESULTS
of the 894 patients who underwent CNB, 254 underwent sub-
sequent surgery in our hospital.

The histological findings of the CNBs are summarized in 
Table 1, Table 2, Table 3. Table 1 summarizes the histological 
types of invasive carcinoma. Table 2 summarizes the in situ 
carcinoma and Table 3 demonstrates the distribution of non-
malignant lesions in the CNBs.

out of 894 CNBs, 215/894 (24.0%) were diagnosed as having 
invasive malignancies [Table 1]. An additional 12 patients were 
diagnosed with DCIS or lobular carcinoma in situ [Table 2]. 

In total, 227/894 patients (25.3%) who underwent a CNB 
were diagnosed with some kind of a malignancy [Figure 1].

The proportion of non-invasive cancers to all the malignan-
cies detected by CNB was 5.3% (12/227). 

Non-malignant benign pathologies were diagnosed in 
74.7% (667/894) of CNBs [Table 3]. The most frequent benign 
lesion was a fibroadenoma (124/894, 13.9%).

In our medical center, 254/894 patients (28.4%) underwent 
surgery. In 135/254 patients (53%), surgery was ordered because 
of the pathological diagnosis of malignancy in the CNB, and in 
119/254 cases, excisional biopsy was conducted after no malig-

Table 1. Histological types of invasive carcinomas detected by core 
needle biopsy 

Histological type
Number of 
patients

Percent of total core 
needle biopsies
(n=894)

Infiltrating duct carcinoma 171 19.1%

Infiltrating lobular carcinoma 25 2.8%

Infiltrating mucinous carcinoma 9 1.0%

Infiltrating papillary carcinoma 3 0.3%

Tubular carcinoma 5 0.6%

Lymphoma 2 0.2%

Total 215 24.0%

Table 2. Histological types of non-invasive carcinomas detected by 
core needle biopsy 

Histological type
Number of 
patients

Percent of total core 
needle biopsies
(n=894)

Ductal carcinoma in situ 10 1.1%

Lobular carcinoma in situ 2 0.2%

Total 12 1.3%

Table 3. Non-malignant lesions in the core needle biopsies 

Histologic finding
Number of 
patients

Percent of total core 
needle biopsies
(n=894)

Atypical ductal hyperplasia 2 0.2%

Atypical lobular hyperplasia 2 0.2%

Ductal hyperplasia 135 15.1%

Hamartoma 5 0.6%

Fibroadenoma 124 13.9%

Papilloma 24 2.7%

Radial scar 9 1.0%

Other benign pathology 5 0.6%

Fibrocystic disease 361 40.4%

Total 667 74.7%

CNB = core needle biopsy

Figure 1. Distribution of patients according to CNB findings and 
subsequent follow-up
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is debatable, but LCIS is frequently associated with another 
malignant pathology [12-17]. The interpretation of core needle 
findings in papillary lesions is difficult [18]. In our series, the 
most prominent rate of disagreement was among patients with 
papillary cancer with only 3/5 patients (60%) having papillary 
cancer and proven as having a carcinoma after a CNB.

In cases with clinical or mammographic suspected findings, 
an excision is the only means available to validate the CNB 
findings and exclude a possible malignancy.

our data is in accordance with the published results of 
an outcome of 103 papillary lesions diagnosed by CNBs in a 
public screening program. Subsequent excision biopsies led to 
an increase in detecting malignancy in 30% of the cases [18].

Atypical hyperplastic lesions (atypical ductal or lobular 
hyperplasia) in our study were frequently associated with an 
invasive carcinoma in excisional biopsies, and this kind of diag-
nosis with CNB must be an indication for excisional biopsies. In 
the literature, it was also reported that in cases of atypical ductal 
hyperplasia, the frequency of finding breast cancer (upgrad-
ing) with surgical excision is 15–30% or even higher [19-23]. 
Hartmann and colleagues [19] emphasized that both types of 
atypical hyperplasia, atypical ductal hyperplasia and atypical 
lobular hyperplasia, as classified on the basis of microscopic 
appearance occur with equal frequency and confer similar risks 
of later breast cancer.

Radial scars are benign breast lesions of uncertain clinical 
significance [24,25]. The radial scars are being detected with 
increased frequencies in women who undergo mammographic 
screening. In our study, all patients with radial scars had some 
associated pathology with a prevalence of fibroadenomas 
(66.7%). An invasive carcinoma was detected in 1/9 patients 
(11.1%) with a radial scar. The association of fibroadenomas 
with radial scars was not described. CNBs were also an effective 
diagnostic method for recurrences during follow-up after defini-
tive treatment of malignant tumors. Seven out of the 23 CNBs 
(30%) performed during follow-up showed disease recurrence.

CONCLuSiONS

The CNB of mammographic or clinical findings is an accurate 
method to establish a pathological diagnosis of breast lesions. 
Additional surgery is necessary for lesions with anticipating 
sampling errors or when the CNB findings are discordant 
with clinical or mammographic findings. Excision of papillary 
lesions is necessary to validate the CNB findings and exclude a 
possible malignancy. Atypical hyperplasia in CNB material is 
associated with a high risk of a concordant malignancy and is 
an indication for the surgical removal of the lesion. 
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nancy was diagnosed in the CNB [Figure 1]. In 61.3% (548/894), 
benign findings from CNBs allowed omission from unnecessary 
surgery [Figure 1]. The pathological findings in the CNBs and in 
the excisional biopsies concurred in 232/254 (91.3%) of the cases. 
In 22/254 patients (8.7%), the pathological findings in surgery 
were different from the pathological findings in CNB [Figure 1]. 

Twenty of the 22 patients with disagreement were diagnosed 
as having a benign lesion in the CNB and were found to have 
a malignancy after surgical excision of the lesion. Among 
these 20 patients with benign lesions at CNB, three out of four 
patients diagnosed as having atypical ductal or lobular hyper-
plasia in the CNBs were found to have carcinoma in subsequent 
excisional biopsies. An invasive carcinoma was detected in one 
patient with a radial scar and in three patients with a papillary 
lesion in the CNB. 

In two patients, an invasive carcinoma was diagnosed in the 
CNB and no carcinoma was identified in the excisional biopsy. 
In one patient, a corrected diagnosis was reissued but the 
excisional biopsy was already performed, and in one patient, 
despite undergoing a thorough histological examination of the 
resected specimen, no tumor was found. 

out of the 155 patients with malignant tumors (135 diag-
nosed with breast cancer in CNBs and 20 patients diagnosed 
with malignancy after excisional biopsy performed after a CNB 
benign pathology), 23 patients had a repeated CNB during the 
follow-up period (mean 18 months) and in seven patients, local 
recurrences were identified. The rate of recurrences, diagnosed 
by CNB during the mean follow-up of 18 months was 4.5% 
(7/155 patients).

dIscUssIoN
CNBs were performed in 894 patients with suspicious breast 
lesions. This study is one of the largest single-institution series 
and is comparable with current trials [3-8,10]. The CNBs were 
diagnostic for an invasive carcinoma in 24.0% of the CNBs 
(215/894 patients) and in 1.3% of the cases for non-invasive 
breast carcinomas (12/894 patients). The remaining 667/894 
(74.7%) of CNBs were benign. In 119/667 (17.8%) of clinically 
or mammographic suspicious lesions, an open biopsy was per-
formed. 

In 20/119 (16.8%) of these cases, the excisional biopsy showed 
a malignancy that was not diagnosed by the CNB. It is evident 
that a negative CNB in mammographically suspicious lesions 
requires an excisional biopsy as well to exclude a malignancy [9].

Conversely, the diagnostic efficacy of CNB in breast cancer 
is very high and in our series it was as high as 91.9% (227/247 
patients). The false negative rate was 8.1% (20/247 patients). 
Similar data has been reported other studies [6,8].

For invasive carcinomas, the yield of CNBs in our series was 
higher than for carcinoma in situ: 215/226 patients (95.1%) 
vs. 12/21 (57.1%). The clinical significance of isolated LCIS 
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The objective of Brunner and colleagues was to validate the 
preliminary criteria of global flare for childhood‐onset systemic 
lupus erythematosus (cSLE). Pediatricians experienced in 
cSLE care (n=268) rated unique patient profiles. The results 
of standard cSLE laboratory testing and information about 
the cSLE flare descriptors were presented as follows: global 
assessment of patient well‐being, physician global assessment 
of disease activity (MD‐global), Disease Activity Index score, 
protein/creatinine ratio (PCR), and erythrocyte sedimentation 
rate (ESR). Using rater interpretation of the course of cSLE 
(baseline vs. follow-up as the gold standard) and performance 
(sensitivity, specificity, area under the receiver operating 
characteristic curve [AUC]) of the preliminary flare, criteria were 
tested. An international consensus conference was held to 
rank the preliminary flare criteria as per the American College 
of Rheumatology recommendations and delineate threshold 

scores for minor, moderate, and major flares. The accuracy of 
the two highest‐ranked candidate criteria that consider absolute 
changes (∆) of the Systemic Lupus Erythematosus Disease 
Activity Index (SLEDAI) or British Isles Lupus Assessment Group 
(BILAG) (numeric scoring: A = 12, B = 8, C = 1, and D/E = 0), 
MD‐global, PCR, and ESR were confirmed (both AUC > 0.93). 
For the SLEDAI‐based criteria (0.5 × ∆SLEDAI + 0.45 × ∆PCR 
+ 0.5 × ∆MD‐global + 0.02 × ∆ESR) flare scores ≥ 6.4/3.0/0.6 
constituted major/moderate/minor flares, respectively. For 
the BILAG‐based algorithm (0.4 × ∆BILAG + 0.65 × ∆PCR + 
0.5 × ∆MD‐global + 0.02 × ∆ESR) flare scores ≥ 7.4/3.7/2.2 
delineated major/moderator/minor flares, respectively. These 
threshold values (SLEDAI, BILAG) were all > 82% sensitive and 
specific for capturing flare severity.
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American College of Rheumatology provisional criteria for global flares in childhood-onset 
systemic lupus erythematosus
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