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A new clinical study inspired

by the late Nancy Cappello, Ph.D,
on imaging ultrasound scans of
pre-menopausal women with
dense breasts
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Broast cancer advocate Nancy Cappello, Ph.D.

PROLOGUE

In 2014, Imaging Technology News (ITN) introduced
breast cancer survivor-tumed-crusader Nancy

Cappelio, Ph.D., and her story about having dense
breast fissue leading to a late-stage cancer. A false
negative mammography scan (diagnosaed in 2004)
concealed a large 2.5 cm suspicious kesion, which

was later confirmed to be stage 3c breast cancer, This
same cancer had metastasized to 13 lymph nodes,

This sparked Cappello to create the “Are You Dense?”
Foundation — an international awareness crusade to
better support dense breast diagnostics and initiafives to
pass legislation to enact laws requiring mammography
centers to inform patients about their breast density and
the associated cancer risks. Cappello passed away on
Nov, 15, 2018, from secondary myelodysplastic syndrome
(MD5), 8 bone marrow cancer that was a complication
of her prior aggressive breast cancer treatments. But
she ignited a legacy of fighting for improved policies,
imaging technologies and advanced research to better
address this health crisis that puts the estimated 40 percent
of the female population (women with dense breasts) at
risk of a false negative reading.
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By Robert L. Bard, M.D. DABR, FASL and Noelle Cutter, Ph.D.

n a recent clinical study co-investigated

by Boberi Bard, M.D., and Moalle Cutier,

Fh.D. data is collected from a cohort of

women undergoing ulirasound density
scans. Inspired by Mancy Cappello's early
surveys of specific demographic groups,
this 2021 research explores dense breast
predominance in the younger population or
those with lower body mass index (inchuding
dancers and athletes). Both are likely
candidates to receive false negafive readings
0N 2 Mammogram.

In addition, breast density is also associated
with breast cancer risk in women behwean
ages 40-65, but there is limited evidence of its
association with risk of breast cancer among
women 18-plus. This estimated proportion
of breast cancers are atiributable o breast
camcer risk factors commionly documented
in climical practice and usad in breast cancer
risk prediction models, including BI-RADS
breast density and ulirasounds to confirm
mammography readings.

Target Objectives

Endurance athletes are to be defined by those
who participated in one or more endurance
evenis (long course) in the year or as well as
those who are younger, with a low BMI, and

had the classificaiion of “dense breasis” This
was heterogeneous and extremely dense as
noted by the BI-RADS code (heterogeneous)
or extremely dense vs. scattered fibroglandular
densities). Data is collected as odds ratio (ORs)
and 35 percent confidence intervals included
im research outcomies

Although breast density is a well-astablished
and prevalent breast cancer risk facior,
its biological connection is not yet clearly
understood More research is needed fo
support the poputation associated risk
proportion in athletic pre-menopausal women
The data gathered from this study reviews
a cohort of women undergoing imaging
ultrasound scans of pre-mencpausal women
with dense breasis. Anecdotally, 50 years
ago one mever saw 3 35-yoar-old with breast
cancer. Twenty years ago, it was common
to see women in their 20s with cancer,
Emnvironmental factors and toxic substance
carcinogenic effect may be a byproduct of the
resaarch oulcome

Mon-invasive Imaging Options

1. Diagnostic Ultrasound. Dizgnosiic
ultrasound meets the scanning requirements
and is performed in the office setling
accurately and rapidly due to the high

resolution and low cost of today’s
sonographic equipment. Furthermore
advances in the computerization of the
imaging, blood flow, and tumor measures

of exact volume and vessel density are now
less operator dependent, adding ease of use
for this or any clinical research requiring the
use of ulirasound technology. This provides
a raliable and repeatable diagnosis, and

a means to follow the individuals unigue
pattern of cancer development, progress and
response fo treatment.

Recent techmological advances also make
these procedures available to much broader
clinical application, without requiring years of
very unigue training and clinical experience,
for example, with diagnoses of cystic
versus solid lesions. Accuracy in assessing
breasi" tumors and metastatic foci has been
documented. It must be emphasized that the
beginnar will find many confusing artifacts
and findings should be confirmed with all
perfinent imaging modalities

2. 3-D Doppler Ultrasound With Dynamic
Contrast Enhanced MRL These are the
gold standards by which cancers are
initially diagnosed or confirmed and senally
followed after treatment. The percentage
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of malignant vessels can be quantified and
re-gvaluatad in the identical tumor volume as
serial follow ups to the standard treatments
ising radiation, surgery, hormonas,
chemotherapy, cryotherapy, walkchiul

waiting and the non-standard regenerative
freatments: ablafion using focal Iaser, focal
ulirasound, phofodynamic, radiofreguency
and microwave techinologies. Since vessel
mapping is possible, embolic treatments may
be considerad.

3. 3-D Sonography. 2-D scnography can
demonstrate the fumor volume and marginal
capsule of locally affected lymph nodes
miore accurately than the MR since the
resolution is 100 microns at 18 MHz. The
exam takes about 10 minutes, and the probes
are automated, meaning that this is less
operator dependent than other sonographic
procedures. Vessel density index [V1)
imaging is performed on the dataset at an
independent workstafion and comparison
made with prior exams if available.

4, 3-D Power Doppiler. 3-D power Doppler
indices vary according to the tumor stage,
the histologic grade, capsular disrupton and
lymph node meiastases. Histologic grade
has been studied with this technology and
the following approximation has proven
useful in prostate tumor staging. This

quantitative measure
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of women have dense
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to prostate cancer. misses every other CANCER in may be assessed
While it does not dense breasts due to with MRL CT,
exactly correlate alse_ne gEﬂ]"I og’ oNso mammaography,
with histologic * hroast mﬁdlﬁsg. PET/CT and
Gleason grading ultrasound. The

since this is a current
functional measure while
the microscopy is purnaly
anatomical and may not represent
current aggressive potential, it's predictive
value of aggression could be studied in the
context of breast and other cancers**
Medical imaging can map the arteres,
veins and nerves providing pre-operative
landmarks reducing post-operative bleeding
and avoiding nerve damage. Tumors of
low aggressive potential may be treated
medically and followed by interval scans or
locally reduced by radiation or laser ablation.
Biopsies of certain abnormalities may be
averied or posiponed. {See Figure 1.)

Tracking Breast Cancers and Tumors
High tumor vessel density comrelates with
greater aggression, Axillary and mediastinal
imaging can document lymphadenopathy.
Abdominal scans simultaneously performed
may detect ascites and metastases to the
liver, periaortic nodes and pelvic organs.

SreyUdenEeadvoCacy.ong

new technology of
ultrasound elastography,
assessing tumor stiffness,
predicts rosponse to treatment
accurately and may indicate befter
therapeutic sirategies on a timelier basis.®
Residual cancer burden scoring could
provide betber treatment oplions since
the treatment response for evaluation of
neoadjuvant chemotherapy needs a more
comprehensive and authoritative standard
than iz currently available.

Lymph Node Disease

Lymph node assessment is possible at the
same fime. Under sonographic guidance,
biopsies may be oblained. Sonographic
criteria for malignancy are published
elsewhere. Image guidance of entarged
node can distinguish between active tumor
and necroic areas diminishing necessity
of repeated aspirations Tor indetorminate
findings. [Sesa Figure 2.} Pathologic
assessment of a large post-operative

Crater Sign-3D Elastography

Figure 1. Left black and white coronal ultrasound
shows irregular "donut”™ penphery comesponding
to desmoplastic tissue, while the nght colored
elastography demonstrates the fibrotic elements
creating the "crater” intenor.

Ruptured Epidermal Cyst With
Foreign Body Giant Cell Reaction

Pre-operative vessel mapping may reduce
operative blood loss,

Figure 2. Vessel mapping preoperative.
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Figure 3. Mixed solid/necrotic exillary lymph
node-vessel density allows targeting of active
dizease.



specimen may be facilitated by high
freqguency scanning to re-localize the
suspect region for targeted study that has
been removed from its previous anatomic
position® Elastography is useful in targeting
sub-centimeter foci in large nodal masses.

Image-guided Biopsy and Treatment
Mow computer programs use nanotechnology
and cybemetic modalities for accurate
image-guided biopsy and freatment options.
Lesions as small as 3 mm have baon
successfully imaged at frequencies above
14 MHz. Employing 3-D sonography with
Doppler, the physician manually targets the
area of highest tumor neovascularity. This
is critical since only part of 3 mass may be
cancerous and missed on non-iargeted punch
biopsies. The marriage with fusion of MBI with
ultrasound permits image-guided biopsies
that spare the adjacent vascular channels.
The zame technology allows customized
uttrascund or MRI-guided biopsies to be
periormed under local anesthesia. Immediate
cytologic confirmation of tumor cefls permits
the withdrawsal of the biopsy needle and
insertion of a LASER fiber or cryogenic probe
immediatety treating the proven tumaor. MBI
thermocoupled sensors prevent overhieating
of the adjacent nerves and sensitive tissues.
Following ablation, the zone of destruction is
confirmed with Doppler, contrast ultrasound
or DCE-MRBL Infiammatory lesions that
are deeply seated may be approached by
robotic image guided subdermal injections or
targeied biopsies if necessary. This cutpatient
procedure allows the patient to return to
work immediately. BF thermoprobes with
temperature auto cutoffs prevent thermal
skin damage.” Similar user-frisndly and
cost-effective modalities may replace other
therapies in the near future. Af the 2016
American Society of Lasers in Medicine
(ASLMS) meeting in Boston, cutanepus
melznoma with in-transit metastases was
successively treated by laser technologies,®
MA fusion biopsies with CT and/for
ultrasound are routine adding further to the
accuracy of image-guidad biopsias and focal
freaiment procedures ® [See Figure 3.)
Advances in ulfrasound elastography

Breast image using mammogram vs. high-resolution ulirasound.

progressed from simple strain imaging fo shear
wave sonography, to 3-I coronal shear wave
efastography where the plane of the image
cormespands to the surgical field as the tumor
is dissected in the most superficial plane

The tumor desmoplasia in the coronal plane
creates 3 sawiooth imegular border with a
central echo pattern simulating a “donut™ and
is termed the “crater” sign in this increasingly
popular imaging paradigm. Elastography is
usad worldwide primarily in thie diagnostic
workup of breast, thyroid and prostate tumaors,
and has reduced the number of biopsies on
false positive findings from mammography,
b-mode ultrasound and MRL® 1o

Robert L. Bard, MD., PC,
DABR, FASLMS, is active
medical director of Cancer
Diagnostic Imaging Cenler
(NYC), using advanced 3-D
witrazonographic Doppler imaging fo defect
camcers in breasi, prostafo, skin, thyroid,
meiznama and ofher areas. He has exlensive
credentials as a clinical researcher/validator
and has published medical lextbooks and
science fournals.
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