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A B S T R A C T

Objective: Prior to stereotactic breast biopsy, some radiologists obtain a mammogram image with an overlying
alphanumeric grid to mark the skin overlying the target. Our purpose is to determine if this grid image affects
stereotactic biopsy efficiency and accuracy, including total images obtained, procedure time and need for re-
targeting.
Materials and methods: IRB approved, HIPAA compliant retrospective review of prone stereotactic biopsy cases
targeting calcifications 9/1/2015 to 9/1/2016 was performed. Images and reports were reviewed for number
and type of images obtained, evidence of retargeting and biopsy table time. Attending radiologist, technologist
and trainee involvement were recorded. Statistical analysis was performed utilizing SAS statistical software v 9.4
(SAS Institute, Cary, NC).
Results: Of 463 women (avg age 58.0 years, range 30–94), 392/463 (84.7%) had grid images obtained pre-
biopsy. Grid patients had more images total than non-grid (avg 9.26 versus 8.44 images/patient; p < 0.0001)
but spent less time on the biopsy table (avg 15 min 2 s versus 16 min 44 s/procedure; p < 0.0001). Non-grid
patients were more likely to undergo initial retargeting (45% non-grid vs 30% of grid patients; p = 0.013);
however, later retargeting after needle placement was comparable (p = 0.3).
Conclusion: Grid imaging increases images obtained but decreases retargeting and biopsy table time at the ex-
pense of mammogram room/technologist time to obtain the grid image. The overall result is longer total pro-
cedure time (grid time plus table time) for the patient/technologist. A grid image therefore has limited use-
fulness and should be used judiciously in cases where prone positioning is challenging to patients.

1. Introduction

Increased utilization of screening mammography has decreased
breast cancer mortality through the detection of small non-palpable
breast cancers [1–4]. Breast lesions were previously sampled by sur-
gical excisional biopsy; however, image guided biopsy is now wide-
spread and the preferred initial approach for tissue diagnosis when
there are suspicious or indeterminate breast imaging findings [5,6].
While ultrasound guided breast biopsy is generally preferred due to
patient comfort and lack of radiation, sonographically occult mammo-
graphic findings or findings that are much more conspicuous on
mammography are targeted for biopsy utilizing stereotactic guidance.
The most common target for stereotactic biopsies is calcifications but
may also occasionally be utilized to biopsy sonographically occult
masses, asymmetries and architectural distortion [7].

Stereotactic biopsy technique is a well described and validated

biopsy method with prone stereotactic biopsy systems available in the
US since the mid-1980s [5,7–11]. Prior to beginning the procedure,
some radiologists obtain a mammogram image with an overlying al-
phanumeric grid to identify the biopsy target and mark the skin over
the region of interest to guide patient positioning on the prone ste-
reotactic table (Fig. 1). Obtaining this grid image prior to prone ste-
reotactic biopsy utilizes a separate mammogram room, patient/tech-
nologist time, and exposes the entire breast to a small amount radiation;
however, pre-biopsy gridding is hypothesized to assist with procedure
efficiency. The skin marking may aid in patient positioning and target
identification (Figs. 2 and 3), potentially decreasing the need to re-
position the patient on the biopsy table thereby avoiding additional
images and decreasing procedure room time.

Utilization of this alphanumeric grid has been described as a routine
initial step in a stereotactic biopsy [12–14]. In clinical practice how-
ever, utilization of this grid image varies between institutions and
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individual radiologists, with some using it routinely, some only with
anticipated challenging targets and some rarely or not at all.

To our knowledge there are no prior publications investigating
utilization of a grid image and its effect on stereotactic biopsy efficiency
and accuracy. The purpose of this study is to determine how this grid
image affects stereotactic biopsy efficiency and accuracy, including
total number of images obtained, procedure table time and need for
retargeting for patients undergoing a single site biopsy of calcifications.

2. Materials and methods

An IRB approved, HIPAA compliant retrospective review of 463
consecutive single site prone stereotactic breast biopsy cases at our
institution targeting calcifications from 9/1/2015 to 9/1/2016 was
performed. Patients undergoing stereotactic biopsy of other targets,

such as focal asymmetries, masses or architectural distortion, or those
with more than one biopsy target were excluded. Only those under-
going prone biopsy were included due to differences in field of view on
our upright stereotactic biopsy system which could potentially influ-
ence ability to identify the biopsy target.

All biopsies were performed on a prone Lorad MultiCare Platinum
stereotactic biopsy table with most utilizing the Eviva breast biopsy
system (Hologic, Inc. Marlborough, MA, USA) with a regular or petite
needle depending on breast thickness. A few biopsies were performed
with the Mammotome breast biopsy system (Devicor Medical Products,
Inc., part of Leica Biosystems, Cincinnati, OH, USA).

Images and reports were reviewed for number and type of images
obtained with patients divided into two groups, those who had a grid
image (“grid cases”) and those who did not (“non-grid cases”). Evidence
of initial retargeting during the procedure was noted if more than one

Fig. 1. Obtaining a grid image prior to stereotactic
breast biopsy. 74 year old with history of right breast
cancer status post lumpectomy and radiation therapy
with new right upper outer quadrant fine pleo-
morphic calcifications spanning 1.1 cm for which
stereotactic biopsy was recommended.
a. The patient is positioned in the mammogram unit
with the planned skin entry site exposed by an open
paddle with an embedded alphanumeric grid.
b. Mammogram image enables identification of the
target location, in this example calcifications (arrow)
at the intersection of 2 and halfway between F and G.
c. A mark is placed on the patient's skin to indicate
where the target is located.
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scout image was obtained before the needle was inserted. Evidence of
later retargeting was recorded if additional images, beyond the stan-
dard pre-and postfire images, were necessary once the biopsy needle

was inserted. Imaging time on the stereotactic biopsy table was re-
corded by noting the time between obtaining the first and last image.

Additional factors potentially affecting patient positioning, target
identification and procedure time were also noted such as the specific
technologist involved, involvement of a trainee and attending radi-
ologist level of experience. Attending radiologists performing stereo-
tactic biopsies were grouped by number of years out of training as
follows: < 5 years, 5–10 years, 10–15 years and > 15 years.
Successfully obtaining calcifications in the biopsy sample and pa-
thology result concordance was also recorded from procedure and pa-
thology reports.

Comparisons were made between grid utilization and variables re-
lated to stereotactic biopsy efficiency. Descriptive statistics including
frequencies, medians, means, standard deviations, and percentages
were calculated to characterize the patient populations with respect to
procedure time, retargeting (initial/later), and persons performing the
procedure. Pearson Chi-square (χ2) tests were used to evaluate differ-
ences in participant characteristics for binary or nominal variables.
Kruskal Wallis test was also used when independent variables contained
two or more levels if an ordinal dependent variable was examined.
When continuous variables to be compared had skewed distributions,
log transformation was conducted to attain normal distribution.
Continuous variables with reasonably symmetric distributions were
compared with two sample t-test. Differences between three or more
independent samples where normality was assumed were analyzed
using analysis of the variance (ANOVA) test. p-Values are two-sided
with statistical significance evaluated at the 0.05 alpha level.

3. Results

463 women (average age 58.0 years, range 30–94) had single site
prone stereotactic guided biopsies of calcifications performed by 1 of 18
breast subspecialty radiologists during this time period. 392/463
(84.7%) had 1–3 grid images (avg 1.85) obtained pre-biopsy, 71/463
(15.3%) had none. In 1/463 (0.2%) procedures, the biopsy specimen
failed to yield calcifications, was therefore considered discordant and
surgical excisional biopsy was performed. The remaining 462/463
(99.8%) pathology results were concordant with imaging findings.

Patients with grid imaging had more images total per procedure
(including the grid image) than non-grid patients (average 9.26 versus
8.44 images per patient; p < 0.0001) but spent less time on the ste-
reotactic biopsy table (average 15 min 2 s per procedure versus 16 min
44 s; p < 0.0001). 39/71 (55%) of non-grid patients were successfully
positioned on the stereotactic biopsy table on the first attempt com-
pared with 274/392 (70%) of grid patients. Non-grid patients were
more likely to undergo initial retargeting on the table (45% of non-grid
patients, 30% of grid patients; p = 0.013); however, need for re-
targeting once the needle was placed was comparable between the two
groups (14.1% non-grid patients, 9.9% of grid patients; p = 0.3).

Of 18 breast subspecialty radiologists performing stereotactic
biopsies during this time period, 5 were < 5 years out of training, 4
were 5–10 years out of training, 2 were 10–15 years out of training and
7 > 15 years out of training. Attending level of experience and the
specific technologist involved in positioning the patient did not affect
procedure time (p = 0.240).

Breast imaging fellows were involved in 221/463 (47.7%) biopsy
cases, 170/392 (43.4%) grid cases and 51/71 (71.8%) non-grid cases.
In general, stereotactic biopsies without a trainee involved were sig-
nificantly faster (average 14 min 13 s versus 16 min 27 s; p < 0.0001).

4. Discussion

Stereotactic biopsy is an accurate and minimally invasive technique
for sampling mammographically identified calcifications as confirmed
in our study with only 1/463 patient with discordant results requiring
surgical excisional biopsy to obtain calcifications. This patient had a

Fig. 2. 73-year-old with new coarse heterogeneous calcifications spanning
0.4 cm. Grid image enables identification of the targeted calcifications (arrow).
Stereotactic biopsy yielded pleomorphic lobular carcinoma in situ associated
with calcifications, a diagnosis confirmed on subsequent excision.

Fig. 3. 63-year-old with a remote history of breast cancer treated with lum-
pectomy. Routine screening demonstrates new coarse heterogeneous calcifica-
tions at the posterior aspect of the lumpectomy site. Grid image assists with
identification of the suspicious calcifications (arrow). Stereotactic biopsy
yielded fat necrosis associated with calcifications, a benign concordant result.
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faint 0.3 cm group of pleomorphic calcifications for which sampling
was limited due to proximity to the nipple and underwent surgical
excision yielding an intraductal papilloma and fibrocystic changes.

Performance of the grid image prior to stereotactic biopsy involves
additional technologist and patient time, at our institution utilizing
another mammogram room for approximately 3 min. It exposes a larger
area of the breast to a small amount of additional radiation. On average
patients who have the pre-biopsy grid image spend less time on the
stereotactic biopsy table (average 15 min 2 s per procedure versus
16 min 44 s; p < 0.0001). This 1 min 42 s savings is negated by
spending at least that much time having the grid image performed. In
select cases when a patient has great difficulty lying prone for an ex-
tended time obtaining the grid image upright in a mammogram unit
may be worthwhile to minimize time spent in the prone position if
upright stereotactic biopsy is not available.

As technology improves the utility of the grid image may be less
relevant as upright stereotactic and upright tomosynthesis biopsy
equipment is more available. Shrading et al. recently compared total
procedure time for prone stereotactic biopsies to upright tomosynthesis
guided biopsies. They showed prone stereotactic biopsies take on
average 29 min total (range 12–65 min) significantly longer than to-
mosynthesis guided biopsies performed upright in a chair or with the
patient positioned lateral decubitus (mean 13 min; range 8–32 min)
(p < 0.0001) [15]. This time difference was mostly attributed to rapid
target lesion identification.

Our study demonstrated patients with grid imaging had more
images per procedure than non-grid patients (average 9.26 versus 8.44
images per patient; p < 0.0001), which is expected as this total in-
cludes the grid image plus images obtained on the stereotactic biopsy
table. The grid image itself exposes a greater portion of the breast to
radiation unlike images on the prone biopsy system where a smaller
field of view is utilized. Thus, patients with a grid image are exposed to
a slightly increased amount of radiation. For our mammography unit
utilized for the grid image an average-density breast will receive an
estimated average glandular dose of 0.8 to 2.4 mGy depending on the
breast thickness (range provided for 2 cm to 8 cm breast thickness)
(Daniel Long, PhD, DABR, Lead Diagnostic Medical Physicist, Memorial
Sloan Kettering Cancer Center, personal communication, August 9,
2018).

While a grid image prior to stereotactic biopsy may assist with in-
itial target identification, it is not always necessary given in 55% of
non-grid cases the biopsy target was identified on the first scout image.
It is interesting to note that despite obtaining the grid and marking the
skin, 30% of grid patients still needed to undergo initial retargeting
once on the table. This is likely due to differences in positioning, up-
right for the grid image versus prone for the biopsy, and breast size.

Limitations of our study include that patients were not randomized
to utilization of a grid image or not as this decision was based on at-
tending preference. One of our senior attending radiologists performs
all cases without the grid image. For other radiologists who inter-
mittently use the grid, the decision to use the grid or not may have led
to patients with more conspicuous targets less likely to have a grid
image obtained. We also only looked at prone biopsies performed on a
table, therefore these results are less useful for those using an upright or
lateral decubitus chair and/or tomosynthesis imaging. Increased use of
an upright system with a clear paddle and wider field of view on the
scout image or utilization of tomosynthesis may assist with target
identification. With advances in digital imaging the grid technique may
be less relevant.

Arguments have been made for utilization of the grid image for
challenging targets, such as developing asymmetries [13]. Our study
only looked at calcifications and could not address this issue. Future

studies analyzing utilization of a grid image with non-calcified sono-
graphically occult findings, such as masses, architectural distortion and
asymmetries may be worthwhile.

5. Conclusion

In conclusion, patients undergoing pre-stereotactic biopsy grid
imaging targeting calcifications have, on average, more images ob-
tained and consequently a small increase in radiation exposure. They
are less likely to require retargeting on the table and have shorter
biopsy table times. This is at the expense of utilizing additional mam-
mograms, technologist and room time prior to the procedure.
Therefore, the overall result is longer total procedure time (grid time
plus table time) for the patient and technologist. A grid image therefore
has limited usefulness and should be used judiciously in cases where
prone positioning is challenging to patients.
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