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Summary

Breast cancer is among the leading causes of death in women between the ages of 25 and 65, with an expected incidence of 1 in 8 women
in most countries. Research and early diagnosis remain the best way to reduce the number of deaths from breast cancer. However, there is some
debate about the best method of screening patients for this disease. Mammography is currently the main screening study for the early detection of
this disease. The USA. The Food and Drug Administration, along with many other national societies, still describe it as the most effective screening
test for breast cancer. Yet some doctors have advocated using thermography as a diagnostic aid for the detection of breast cancer despite a lack of
scientific evidence in their favor.
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Introduction

Cancer is one of the most deadly diseases in the world, according
to the World Health Organization during 2020 almost 10 million
deaths were registered, breast cancer being the most frequent and
with the highest number of deaths among women with 2.26 million
people affected, becoming one of the main causes of mortality in
the world. (WHO, 2021)[1]. The World Health Organization (WHO)

estimates that by 2030, an estimated 27 million new cases can
be expected. According to the Globocan report, in 2020 25.7% of
Colombian women are diagnosed with breast cancer, an alarming
figure, since the best treatment must be decided between radiation,
mastectomy and chemotherapy, so there is no at the moment a cure
for this type of cancer, for this reason the early detection of cancer
is of great importance to choose the best possible treatment [2].
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For this reason, today, there are different techniques to carry
out the diagnosis of this pathology (mammography, ultrasound,
magnetic resonance, biopsies, and more recently thermography)
[3]; Mammography being the most used method currently, however,
it presents the risk of ionization, radiation and the discomfort of
breast compression [4]. It is important to mention that the early
detection of this disease plays an important role in reducing the
mortality rate [5], since, if the tumor is detected before reaching a
size of 10 mm, the patient has an 85% probability of cure [6].

At present there is a ground war between those who favor
different early detection diagnostic methods, on the one hand
there are those who defend thermography and those who prefer
mammography for the early detection of breast cancer. The
mammogram portion is supported by federal health agencies
and nongovernmental organizations (NGOs), as well as the
mammography industry [7].

For the most part, poorly supported thermography advocates
are outnumbered and outnumbered by the mammogram crowd,
which has declared a soft war, at least for now, on thermography
to restrict or deny its independent use of screening for breast
cancer [8]. In this section, the use of each of its advantages and

disadvantages will be objectively analyzed.
Methodology

The study design was that of a systematic review of the evidence
in the scientific literature on the usefulness of thermography vs

mammography in the early detection of breast cancer.

The literature search took place between October and
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November 2021, delving into various bibliographic databases in
order to obtain information and review previous studies on the
exposed subject. The databases used were Pubmed-Medline, Web
of Knowledge (WOK) and SCOPUS, in which the search strategies
differed depending on the source used. The keywords and Boolean
operators used were “thermography” OR “Mammography” “Breast
cancer” AND “mortality” described through DeCS (Descriptors in
Health Sciences). In order to obtain a greater update on the matter,
the articles published in the last 10 years were set as a temporary
filter for the search.

Results

Breast cancer is defined as a pathology that involves the
abnormal and accelerated growth of cells of the glandular
epithelium, which is the thin layer of tissue that lines the mammary
glands and is made up of cells specialized in secretion, which have
greatly increased their capacity. reproductive tissue, these cells
can spread through the blood or lymphatic vessels and reach other
parts of the body, attaching themselves to tissues and growing,

forming metastases [9].

According to studies by the organization BreastCancer.org
(2015), after being diagnosed with breast cancer, the specialized
professional must assign a category of the finding taking as a
reference the distance that the cancer cells have reached. This
process is called staging or determination of the stage, this is how
the stage or state allows to relate the amount that is present within
the body, which helps to determine the level of severity of this type
of condition and the next step in the treatment [10] (Figure 1).

Other cancers
26 614 (44.1%)

Stomach
3225 (5.3%)

Number of new cases in 2020, females, all ages

Total: 60 355

Breast
15 509 (25.7%)

Colorectum
5823 (9.6%)

Cervix uteri
4742 (7.9%)

Thyroid
4 442 (7.4%)

Figure 1: Graph of new cancer cases in women in 2020 in Colombia.

Being mammography the traditional and main screening
method, thanks to this we will find the BI-RADS classification in the
results of this, BI-RADS is defined as a standard system to describe
the results and findings of mammograms. This system (called

Breast Imaging Reporting and Data System or BI-RADS) classifies
the results in categories numbered from 0 to 6 as shown in the
following Figure 2.
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Category

0 Incomplete

1 Negative
2 Benign

3 Probably Benign

Recommended Action

Need additional views /
imaging to further evaluate

Continue routine annual screening
Continue routine annual screening

Short interval follow-up suggested

Likelihood of Cancer

N/A

Essentially 0%

Essentially 0%

(6 months)

&4  Suspicious for malignancy

5 Highly suggestive of Biopsy required

malignancy

6 Known biopsy-proven

malignancy planning

Biopsy should be considered

Confirmed biopsy and treatment

<2% probability of malignancy

* 4A: low suspicion for malignancy (2-99%)
* 4B: moderate suspicion for malignancy (10-49%)

* 4C: high suspicion for malignancy (50-94%)

Proven malignancy

>95% probability of malignancy

Figure 2: BI-RADS classification.

Mammography

Mammography consists of a diagnostic X-ray image exploration
of the mammary gland, using equipment called a mammograph,
using a breast tissue exploration technique, which uses low-energy
ionizing radiation (low kilovoltage) from 25 to 35 kv and low
penetration power milliamperage (mA) of 100 Ma. In addition, X-ray
generators for mammography units are usually high frequency,
that is, they convert the input voltage of 50 or 60 hertz [Hz] into a
frequency of up to 100 kilohertz [kHz] [10].

In a mammography image we can observe two types of

densities, one of them is called “water” density that correspond
to epithelial tissue such as skin, nipple, muscular, vascular and
lymphatic structures. The other type of density is known as “fat”
density that corresponds to the hilum of lymphatic structures and
we can also visualize suspicious high density regions or unusual
configuration such as microcalcifications suggestive of both benign
and malignant neoplastic lesions [11] as we can see in Figure 3.

The sensitivity of mammography is approximately 63% in
very dense breasts and 87% in breasts with higher fat content; its
specificity is between 87% and 99% [11] (Figure 3).

Figure 3: Image of normal right mammogram and image of left breast calcification to suggest malignancy.

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

Thermography

Thermography is a non-invasive technology (it does not
produce pain or emit radiation), which obtains images associated
with changes in the human body’s temperature by means of a
thermographic camera.In essence, this technique is based on the
factthat every living being emits a high amount of infrared radiation
due to your own body heat [12] .

According to the American Academy of Thermology (AAT)
Infrared imaging of the breast (thermology) is a physiological study
that can assess changes in breast tissue by providing accurate
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and reproducible high-resolution images of skin temperature. To
detect minimal changes in the heat emission of the skin. Figure
4 Malignancies are generally warmer than normal tissue due to
nitrous oxide production which produces local vasodilation first,
and then increases blood vessel growth, leading to increased blood
flow through the tumor, as well as the rate of metabolism more high
in cancer cells [13].

Thermography is an ideal diagnostic tool not only for women
over 40, but also for young women. Breast thermography has been
investigated for more than 30 years, having an average sensitivity
and effectiveness of 90% (Thermology, 2019) [14] (Figure 4).

Figure 3: (a-b) Thermographic image of breasts without breast cancer. (c-d) Thermographic image of breasts with breast cancer.

Discussion

Mammography equipment is high maintenance and expensive.
Sensitivity is reduced when exploring dense breasts, or in young
women. False positives occur in about 10% of cases, causing
unnecessary tests, increased costs, significant mental, emotional
and physical damage [15].

Mammography can also lead to overtreatment of small tumors
that do not require further testing or treatment, since there is no
way to distinguish them from those tumors that do. False negatives
occur in about 20% of screening mammograms, especially in very

dense breasts and in younger women [16].

Mammograms also cause radiation exposure, which is most
dangerous for women under 40 years of age. In this group, a
diagnostic mammogram is valuable if it helps to identify breast
cancer early, but not a screening mammogram because of the
high number of false positives. Above this age, the risk of failing to

diagnose breast cancer is higher [17].

On the other hand, thermography, or digital infrared thermal

imaging, was probably a good choice to mammography. In fact,

many studies reported it to be as sensitive as 97%, especially when
it comes to younger women. However, this has not been confirmed
by large meta-analysis, as well as by subsequent studies [18].

Currently, the detection rate for thermography is only 42% to
80% of cancers, compared with 82% to 93% with mammography.
His false positive rate is 25%, more than double that of
mammography. No tests exist that can safely detect breast cancer
as sensitive as mammography [19].

Also, according to Helen Barr, the head of the FDA’'s quality
standards division for mammography, “A lot of evidence shows
that mammography is still the most effective screening method for
finding breast cancer early, in most treatable scenarios [20]. You
should not rely solely on thermography for breast cancer research

or diagnosis” [18].
Conclusion

It can be concluded with the investigation of the articles in this
work, that infrared thermography is an innovative proposal for the
diagnosis of physiological changes (cancer). In young patients who
have a family genetic history with this disease. Taking into account
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the density of your breasts, it is not possible to do periodic follow-
up, even more so because of the high costs of the exams that we
traditionally use today (mammography, ultrasound and resonance).

Thus achieving that every day, the mortality figures of young
women increase in the world. However, this diagnostic method
does notreplace or substitute mammography as the main screening
method for the early detection of breast cancer, influenced mainly
by large mammogram companies and by the FDA, which only
approves the use of thermography with a complementary tool.
Referring to its use in conjunction with a primary screening test
such as mammography, due to its little scientific evidence to
support it, its sensitivity and specificity not yet established.

Its high number of false positives. Thus leaving mammography
as the main screening study for the early detection of breast cancer.
Taking into account that thermography in a few years with more
studies, scientific evidence could accept its participation along with
mammography.
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