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Introduction

Typically, a patient with suspected breast cancer will undergo a
procedure called a mammogram. A mammogram is a type of
diagnostic modality that involves using low-energy radiation to
examine the human breast for cancers and changes in the breast
tissue. During this procedure, the technologist places a breast on a
support plate, then compresses the breast with another plate called
a paddle. The machine produces ionizing radiation that passes
through the breast tissue to a detector located on the opposite side.
The detector then sends a signal to a connected computer to form a
detailed image of the breast tissue. Compression of the breast is
necessary to even out the shape of the tissue so that the X-rays can
travel through the shortest path to reach the detector. This ensures
that the patient receives the lowest dose of radiation and allows for
the best image quality. For diagnosing breast cancer in women,
mammography is widely preferred over other diagnostic modalities
by oncologists and radiologists. However, diagnosing breast cancer in
men is more difficult due to the density of male breast tissue. Dense
breasts can make a mammogram more difficult to interpret. Dense
breast tissue appears as a solid white area on a mammogram, which
makes it difficult to see through.
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Fibrous tissue and glands make up dense tissue. “Fibroglandular”
tissue appears white on a mammography because it effectively
blocks x-rays. Breast lumps, the pectoral muscle, and lymph nodes
will also absorb x-rays and show up on mammograms as light gray or
white. Fat tissue appears black or dark gray on x-rays because it
enables more radiation to pass through it. While having dense
breasts is common and normal, there are certain causes for concern.
This is because radiologists may have a more difficult time detecting
cancer on a mammogram if the breasts are thick. Because dense
tissue has a light gray or white appearance, any tumor, cancerous or
not, will blend into the surrounding tissue. This makes it harder for
radiologists to detect even a large cancerous mass. It is like trying to
find a snowflake in a blizzard. This brings me to state my thesis; that
ultrasound investigation of the dense male breast offers more
specificity and sensitivity than mammography, because breast lumps
effectively block sound waves and show up as a deep gray or black
color instead of white in sonography, standing out from the typical
white and light gray fibroglandular tissue. It is worth noting that men
and women have similar survival rates from breast cancer when
treated with standard care. However, there are significant variations
in diagnosis and screening, with less-than-ideal outcomes for men.
(CDCBreastCancer, 2023) Compared to women, men are more likely
to ignore a breast lump and present at a later stage of breast cancer.
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Methodology

Originally, experts in the field were contacted with questions
regarding their preference in evaluating male patients with breast
symptoms and dense breast tissue. Regrettably, despite reaching out
via email, none of the medical experts provided a response. Due to
the lack of personal communication references, it was decided to
compile a literature review instead. The results of other papers and
any current data available on the topic will be simplified and
discussed.

Mufioz Carrasco et al. Conducted a retrospective analysis on every
man who had an ultrasound or mammography performed at the
research site’s department of radiology between 1993 and 2006.
Clinical traits were compared between patients with carcinoma and
those with gynecomastia (enlargement of the breast tissue in males).
Using the Breast Imaging Reporting and Data System (BI-RADS)
classification criteria, radiological findings in the patients were
categorized between gynecomastia, carcinomas, benign conditions
and normal conditions. It investigated and compared how well
physical examination, mammography, and ultrasound performed as
diagnostic tools for these findings. 628 patients in total were
reviewed; 423 ultrasounds and 518 mammograms were performed.

Additionally, in a study conducted by Crystal et al. between January 1,
2000, and January 1, 2002, 1517 asymptomatic women (aged 31-84)
whose breast tissue was classified as BI-RADS density categories 2, 3,
or 4. (Crystal et al., 2003). High-resolution sonography of the breast
was used as an additional testing method to a standard
mammography and physical examination. It was discussed in the
introduction that the most significant inherent limitation of
mammography in the diagnosis of breast cancer is dense
fibroglandular tissue. Moreover, patients with a first-degree family
history of breast cancer are more likely to develop breast cancer later
in life if they have dense breast tissue. This increases the urgency for
a highly specific and sensitive diagnostic modality for effective
screening of dense breasts.
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Left image: Ultrasound views of dense breast tissue containing a malignant mass
(white arrow).
Right image: Same breast imaged with mammography yielding inconclusive results.

Muinoz Carrasco et al found that 19 carcinomas, 526 gynecomastias,
84 benign conditions, and 25 normal conditions were the final
diagnoses of the patients. (Mufioz Carrasco et al., 2010). Patients with
carcinoma and those with gynecomastia differed significantly in
terms of age, bilateral involvement, clinical presentation, and physical
examination. Compared to mammography and ultrasound, physical
examinations performed somewhat poorly in terms of diagnosis.
When it came to detecting cancer, mammography was the most
sensitive method (94.7%) and ultrasound was the most specific
(95.3%) (Munoz Carrasco et al., 2010). It is important to remember
that sensitivity refers to a test's ability to identify a diseased
individual as positive. Few false negative results from a highly
sensitive test translate into fewer cases being missed. A test's
specificity is its capacity to identify a person who does not have a
disease as negative. In other words, sensitivity is the ability of a test
to correctly identify patients with a disease. Specificity is the ability of
a test to correctly identify people without the disease. It can be
argued that if patients with gynecomastia were excluded in this
study, ultrasound would have offered both greater sensitivity and
specificity for male patients with dense breast tissue. Lipomas can be
very difficult to identify at mammography. Ultrasound can easily
demonstrate this lesion. In ten of the patients with normal
mammography, ultrasound showed breast lipomas. This may be the
reason for the higher specificity of ultrasound compared with
mammography.

Crystal et al. found that seven cases of breast cancer were identified
out of the 1517 women who were asymptomatic (0.46% cancer-

detection rate). Three of the women with baseline risk and four of the

high-risk women had carcinomas found in them. In comparison to
the baseline risk subgroup, where the cancer-detection rate was
0.25% in mammography screening, the high-risk subgroup's cancer-
detection rate was 1.3%. (Crystal et al., 2003). Every cancer was in
stage T1 (2 cm or less in diameter, with a range of 4-12 mm and a
mean of 9.6 mm). This effectively shows that sonography offers
better sensitivity and specificity in cancer detection for women with
dense breast tissue
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Left image: a malignant mass on a male, dense breast visualized by mammography.
Notice how the mass blends into the surrounding fibroglandular tissue and may be
harder to detect

Right image: a malignant mass on a male, dense breast visualized by sonography.
Notice how the mass blocks sound waves and appears black, in stark contrast with
the light gray fibroglandular tissue.
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Conclusion

Breast sonography screening surpasses mammography in identifying
small breast cancers that are missed by mammography or clinical
breast examination in the population of men and women with dense
breast tissue. Sonography may be particularly helpful when used in
tandem with screening mammography for women who have dense
breasts and an elevated risk of breast cancer, as well as men with
gynecomastia. Sonography is both a highly specific and sensitive
diagnostic modality for men with dense breasts and an elevated risk
of breast cancer.
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