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  Original Article  

In Thailand, breast cancer has had the highest 
incidence of female cancers for several years and is 
expected to remain the highest until 2025(1). It will 
contribute substantially to the national cancer burden 
in the future.

Imaging play an important role in screening, 
diagnosis, and management of breast cancer. Image-
guided percutaneous biopsy, primarily by ultrasound 
or stereotactic guidance, is a minimally invasive 
technique for histopathological assessment of breast 
lesions. It provides an accurate pre-operative diagnosis 
of malignancy and avoidance of an open surgical 

procedure for benign lesions. It can be done both 
with automated biopsy needle, usually 14-gauge, 
or vacuum-assisted needle, 11-gauge or larger, for      
more tissue acquisition. The latter now becomes 
preferable, particularly for stereotactic guided biopsy, 
because there are many studies reporting decreasing 
false negative and underestimation rates of breast 
cancer diagnosis(2-5). However, this benefit comes   
with the high cost. Vacuum-assisted device is 10 to 
15 times more expensive than 14-gauge automated 
needle.

At Phramongkutklao Hospital, all stereotactic 
guided breast biopsies were done with 14-gauge 
automated needles because vacuum-assisted devices 
could not be reimbursed from the Comptroller 
General’s Department. The purpose of the presented 
study was to evaluate the accuracy of stereotactic 
14-gauge automated core needle breast biopsy 
(CNB) in Phramongkutklao Hospital by determining 
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retrospectively the false negative and underestimation 
rates.

Materials and Methods
The presented study was approved by the 

Institutional Review Board of Royal Thai Army 
Medical Department.

The indications of stereotactic breast biopsy 
were suspicious findings seen only on mammogram, 
mainly microcalcifications. At Phramongkutklao 
Hospital, it was performed with the patient on a 
prone table (Multicare Platinum, Hologic) by using 
14-gauge needle and biopsy gun (Bard, Magnum). 
There was only one radiologist performing this 
procedure, with experience of more than five years. 
Radiograph of specimens were taken in every case 
to confirm the retrieved microcalcifications. Twelve 
core samples were routinely obtained. If specimen 
radiograph failed to show microcalcification, more 
core samples were attempted. If the patient did not 
tolerate the procedure well or the target was tiny 
group of microcalcifications, fewer core samples 
were accepted. After the biopsy, the breast surgeons 
were the ones who evaluated the imaging-pathology 
correlation. If the result was benign concordance, 
interval follow-up by mammograms with ultrasound 
breasts for at least two years were recommended to 
confirm benignity. If the result was imaging-pathology 
discordance or pathology revealed high risk lesion or 
cancer, surgical excision was recommended.

During the three-year period between December 
2013 and November 2016, 152 patients received 
stereotactic 14-gauge automated CNB at the 
Department of Radiology, Phramongkutklao Hospital. 
Sixteen patients were lost to follow-up and 15 cases 
had not yet completed the 2-year follow-up to ensure 
benignity. Five patients were referred back to their 
hospitals for operations. These 36 cases were excluded 
from the study. The remaining 116 patients had 124 
lesions with either complete 2-year mammographic 
follow-up or pathological report of surgical excision. 
Retrospective review of these 124 lesions was done 
from medical records, mammographic reports, and 
pathological reports.

Continuous variables were summarized as mean 
with standard deviation, while categorical variables 
were done as counts and percentages.

False negative case was defined as a surgical 
proven cancer while stereotactic CNB yielded benign 
pathological result. False negative rate was obtained 
by dividing the number of false negative cases by the 
number of all cancer cases.

High-risk lesions are breast lesions that have a high 
prevalence of carcinoma at surgical excision or carry 
an increased risk for the future cancer development. 
These included atypical ductal hyperplasia (ADH), 
atypical lobular hyperplasia, lobular carcinoma in situ, 
flat columnar atypia, papillary lesions, and radial scar. 
The management of ADH is excision because of high 
underestimation rate while that of the other high-risk 
lesions are still controversial.

A diagnosis of high-risk lesion from CNB was 
considered to be histologic underestimate if the 
surgical excisional specimen contained carcinoma. 
Underestimation rate for each histologic type of high-
risk lesion was determined by dividing the number 
of high-risk lesions that contained cancer at surgical 
excision by the number of high-risk lesions from 
CNB result.

Ductal carcinoma in situ (DCIS) underestimation 
means the underestimation of invasive cancer in 
cases where CNB shows DCIS. As underestimated 
DCIS at CNB is upgraded to invasive carcinoma at 
surgery and axillary node management is required at 
a later date, thus resulting in a two-stage therapeutic 
surgical procedure. Rate of DCIS underestimation 
was obtained by dividing the number of DCIS cases 
with invasive carcinoma on surgical specimen by the 
number of all DCIS from CNB result.

All statistical analyses were performed using 
SPSS version22.

False negative cases were reviewed in detail.

Results
One hundred twenty-four lesions were found in 

116 patients with mean age of 55 years (SD 10.2), 
ranging from 28 to 79 years. The 28-year-old case did 
mammogram because of a mass in the other breast. 
Most of the patients (82.3%) showed extremely 
dense or heterogeneously dense breast density on 
mammogram, as shown in Table1. Indications of 
breast biopsy were abnormal microcalcifications in all 
cases, with group distribution being the most common, 
(79.8%). Most of the lesions were BI-RADS4A (46%) 
and BI-RADS4B (38%). There was one BI-RADS2 
case in the presented study because of high anxiety 
of the patient (the final diagnosis in this case was fat 
necrosis). The details of the mammographic findings 
are shown in Table 1.

The number of core samples ranged from 3 to 
25 (mean 12, SD 3.51). All cases showing micro-
calcifications on specimen radiograph with calcified 
specimens ranged from 1 to 10 (mean 4.18, SD 1.9).

Out of 124 lesions, stereotactic CNB yielded 
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benign disease in 80 lesions (64.5%), high risk lesions 
in 13 (10.5%), DCIS in 20 (16.1%), and invasive 
cancer in 11 (8.9%).

Among 80 benign lesions from stereotactic 
CNB (including three cases of BI-RADS2 and BI-
RADS3), 54 of them had complete 2-year follow-up 
with stable mammographic findings. Twenty-five had 
imaging-pathology discordance. Surgical excision 
was undertaken with final diagnosis of benign in 21 
lesions and high-risk in four, being two papillomas 
and two ADH. The last lesion was considered as 
benign concordance as mammographic follow-up 
suggested. At about 1-year follow-up, there was 
increased microcalcifications at the biopsy site. This 
led to surgical excision with final diagnosis of high-
grade DCIS. This was a false negative case.

Thirteen high-risk lesions from stereotactic 
biopsy consisted of five ADH, seven papillomas, and 
one atypical gland proliferation. All were suggested 
to do surgical excision, but one patient with papilloma 
denied surgery and did mammographic follow-up, 
which showed stable result for two years. Surgical 
excision was not performed in one case of ADH 
because there was no remaining microcalcifications 
and mammographic follow-up at two-years was still 
normal. Eleven cases received surgical excisions. 
Three cases of ADH and two papillomas (Figure 1) 

turned out to be five DCIS, with minimally invasive 
component in one case with a size of 0.1cm. Two 
cases showed benign disease at excision, but these 
were still categorized as high-risk because of possible 
total removal at CNB.

Two cases of DCIS showed invasive component 

Table 1. Mammographic findings (n=124)

Characteristics and findings n (%)

Mammographic grade of breast density

Scattered fibroglandular densities 22 (17.7)

Heterogeneously dense 88 (71.0)

Extremely dense 14 (11.3)

Distribution of microcalcifications

Group 99 (79.8)

Regional 6 (4.8)

Segmental 13 (10.6)

Linear 6 (4.8)

BI-RADS categories

2 1 (0.8)

3 2 (1.6)

4A 57 (46.0)

4B 47 (37.9)

4C 9 (7.2)

5 8 (6.5)

BI-RADS=breast imaging reporting and data system

Figure 1. Pathology underestimation of papilloma. 
Mammogram showed two groups of amorphous and 
pleomorphic microcalcifications, BI-RADS4B. CNB of 
both lesions showed papillomas, while later excision 
showed DCIS.

Figure 2. Downgrade case. Magnification CC view 
showed linear microcalcifications in linear distribution, 
BI-RADS5. CNB showed infiltrative ductal carcinoma, 
microinvasion, with microcalcifications. Left 
mastectomy was done and showed only DCIS.



1305 J Med Assoc Thai | Vol.102 | No.12 | December 2019

at surgical excision with a size of 0.6 cm and 0.8 cm. 
One invasive cancer from biopsy turned out to be the 
only DCIS at surgical excision (Figure 2).

The details and correlation of stereotactic CNB 
result and final diagnosis are shown in Table 2 and 3.

The false negative rate in the presented study was 
2.7% (one missed cancer from the 37 pathological 

proven cancers). This missed case presented as a group 
of pleomorphic microcalcifications, BI-RADS4B, 
with positive microcalcifications on specimen 
radiograph in four core samples from 14 samples. 
Pathology reported benign breast tissue but did not 
mention microcalcification. There was progression 
of microcalcifications at 12-month mammographic 
follow-up with final diagnosis of DCIS at surgical 
excision (Figure 3).

The underestimation rates of ADH, papilloma 
and DCIS were 60% (three out of five lesions), 28.6% 
(two out of seven lesions), and 10% (two out of twenty 
lesions), respectively.

Discussion
The false negative rate of stereotactic 14-gauge 

CNB in the presented study was 2.7%, which was in 
the range of prior studies, 1.2% to 7.8%(2,6). It was 
slightly higher than 11-gauge vacuum-assisted one, of 
which the false negative rates were near zero in some 
studies, but also ranged from 0.16% to 6%(2-4,7). False 
negative rate of breast biopsy depends on multiple 
factors including the number and characteristic of 
research population, experiences of radiologist and 
radiographer, quality of machine, and gauge of the 
biopsy needle(2,8). The 11-gauge vacuum-assisted 
biopsy obtains larger tissue volume than the 14-gauge 
needle, leading to more accurate tissue diagnosis.

The missed cancer case in the presented study 
showed no microcalcification on CNB pathological 
report. In this scenario, review with pathologist 
to find microcalcification is needed, and if no 
microcalcification was found, re-biopsy or surgical 
excision should be done. Mammographic follow-
up after CNB also plays a role in detecting missed 
breast cancer at a later date. There were 15 cases of 

Table 2. CNB results and final diagnosis (n=124)

Characteristics and findings n (%)

CNB result

Benign 80 (64.5)

High risk 13 (10.5)

Carcinoma 31 (25.0)

Final diagnosis

Benign 75 (60.5)

High risk 12 (9.7)

Carcinoma 37 (29.8)

CNB=core needle breast biopsy

Table 3. Correlation of CNB result and final diagnosis

CNB result Final diagnosis Total

Benign High risk DCIS IDC

Benign 75 4 1 0 80

High risk 0 8 4 1 13

DCIS 0 0 18 2 20

IDC 0 0 1 10 11

Total 75 12 24 13 124

CNB=core needle breast biopsy; DCIS=ductal carcinoma in 
situ; IDC=invasive ductal carcinoma

Figure 3. The missed cancer case. (A) Magnification MLO view showed a group of pleomorphic microcalcifications, 
BI-RADS4B. (B) At 6-month mammographic follow-up after benign CNB showed one microcalcification left at the 
biopsy site. (C) At 12-month mammographic follow-up showed interval increased pleomorphic microcalcifications, 
BI-RADS4B. Excision showed high-grade DCIS.
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exclusion of the presented study because of no follow-
up. Encouraging the patient to do mammographic 
follow-up after biopsy is thus important in patient care.

The underestimation rate of ADH in the presented 
study was 60%, which was similar to the 31% to 88% 
rate found in other studies(6,9). However, it was higher 
than the rate of 11-gauge vacuum-assisted biopsy, 
which ranged from 13% to 50%(3,5,7,10). ADH and 
DCIS share some pathological features and size of the 
abnormality are important for their differentiation. In 
addition, DCIS and ADH are often found in scattered 
ducts, so DCIS can be missed by needle biopsy. The 
11-gauge vacuum-assisted biopsy enables larger 
volume of tissue sample retrieved, therefore, more 
accurate diagnosis and less underestimation rate are 
obtained. However, it seems that underestimation of 
ADH cannot be eliminated as Penco et al(11) reported 
underestimation rate of 6.6% when the mammography 
target was completely removed. Surgical excision is 
still the standard management for ADH.

The underestimation rate of papilloma in the 
presented study was very high, 28.6%. This was 
partly because of the small number of papillomas 
in the study. The previous studies using 14-gauge 
CNB, most of them with ultrasound guidance, showed 
the upgrade rate of 2.6% to 11%(12-14), while using 
11-gauge vacuum-assisted needle showed the rate of 
0% to 3%(12,14,15). Management of benign papilloma 
is controversial, with follow-up recommended 
in some cases and excision in others. There were 
several studies trying to find factors associated 
with high underestimation rate(13-20) to select some 
cases to excision but a conclusion has not yet been 
reached. Some reported the smaller size of the 
needle(14,16), calcifications, or positive finding on 
mammogram(15,17), BI-RADS4B-5 category(13), or 
imaging-pathology discordance(20) associated with 
high underestimation rate. The result of the presented 
study also suggested that benign papilloma with 
suspicious microcalcifications and diagnosed by 
stereotactic 14-gauge CNB should be regarded as 
high-risk lesion and managed with excision, either by 
open surgery or vacuum assisted device.

The underestimation rate of DCIS in the presented 
study was 10%, lower than in previous studies, which 
ranged from 15% to 50%(6,9,21,22), but comparable 
to previous studies of 11-gauge vacuum-assisted 
biopsy, which ranged from 0% to 29%(3,5,9,10,22,23). 
Underestimation of DCIS happens because of sampling 
error, so large volume of tissue sample decreases this 
underestimate rate. Other factors associated with 
higher underestimation of DCIS include the size and 

grade of the cancer, mammographic findings, and 
palpability as shown in the study of Brennon et al(24). 
The low underestimation rate of DCIS in the presented 
study was possibly from the small size of the lesions, 
most of them being group in distribution, with less 
than 2 cm in size by definition.

There was one downgrade case from invasive 
cancer to DCIS at surgery. This was either from 
all invasive component removal at biopsy or from 
epithelial displacement. This might lead to non-
necessary axillary management.

The limitations of the present study were 
retrospective study, large number of exclusions and 
no pathological slide reviewed.

Conclusion
The false negative rate of stereotactic 

14-gauge automated CNB of microcalcifications 
in Phramongkutklao Hospital was 2.7%. The 
underestimation rates of ADH and papilloma were 
high, 60% and 28.6%, respectively while that of 
DCIS was 10%.

The accuracy of stereotactic 14-gauge automated 
CNB is sufficient for breast disease diagnosis. Imaging-
pathological correlation and mammographic follow-
up play important roles in detecting missed breast 
cancer. Because of the high underestimation rate, 
benign papilloma with suspicious microcalcifications 
and diagnosed by stereotactic 14-gauge CNB should 
be regarded as high-risk lesion and excision should 
be recommended.

What is already known on this topic?
The false negative rate of stereotactic 14-gauge 

CNB in the prior studies ranged from 1.2% to 7.8%, 
while that of 11-gauge vacuum-assisted one ranged 
from 0.16% to 6%.

The underestimation rate of benign papilloma by 
14-gauge CNB varied from 2.6% to 11%, resulting 
in controversy in management, follow-up versus 
excision.

What this study adds?
The false negative rate of stereotactic 

14-gauge automated CNB of microcalcifications 
in Phramongkutklao Hospital was 2.7%, slightly 
higher than 11-gauge vacuum- assisted one in good 
hand, suggesting that it is sufficient for breast disease 
diagnosis.

Excision is suggested for benign papilloma with 
suspicious microcalcifications and diagnosed by 
stereotactic 14-gauge CNB.
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