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At the present level of medicine development the problem of early diagnostics of vari-
ous pathological conditions remains an urgent task. To solve it we use radiography, CT, MRI,
ultrasound and many other methods in medical practice. However, many of them are feasible
only in powerful multi-profile hospitals. They have a high cost, are not safe for the patients
and staff. In this connection, the search for new diagnostic methods which would be devoid of
these drawbacks is practicable and meets the requirements of medicine.

In this regard, it is of great interest to study the infrared radiation of the human body
as a promising diagnostic method. It is known that the tissues and human body in general ra-
diate electromagnetic waves in a wide frequency range: infrared, millimeter and centimeter.

y But it is also known that 85% of the radiated energy is in the infrared range. For the first time
:’T[?ezi: in the practice of medicine infrared radiation as thermal imaging diagnostics was applied by
AR— Canadian surgeon M. Lawson in 1956. He used military night vision device for the early di-
ie 6e30- agnostics of breast cancer. The reliability of such breast cancer diagnostics was, especially in
0TOpbIe the early stages, 60-70%. Then there was a rapid introduction of this diagnostic method in
Bl neurosurgery, maxillofacial surgery, vascular surgery, otorhinolaryngology. And, this diag-
- nostic method compared with other widely used methods has certain advantages. When com-

pared with CT, MRI, ultrasound and DITG the following effects were revealed:
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Thus, the thermal imaging method for the diagnosis of pathological processes is inex-
pensive, non-invasive, high-informative and totally harmless. In most cases it is used for pri-
mary diagnosis and its results complement other techniques data.

However, in recent years the introduction of infrared remote thermo diagnostics
method is mainly limited by lack of modern equipment. There are four generations of thermal
imagers.

The first generation of thermal imaging systems, which appeared in the 60s of the
twentieth century, was created on the basis of optical-mechanical scanning systems with a
single-element photodetector.

In thermography of the second generation, for work in the range of 8-12 microns, the
scanning with a certain number of photo detectors is most commonly used.

In thermal imaging systems of the third-generation multi-element photo detector ar-
rays in the mode of "instant view" are used: thermal image is created by projecting the image
of the survey area on the matrix photo detector followed by an electronic information readout
and presentation of thermogram on the personal computer screen. In general, in modern ther-
mography, the number of elements, which are in the matrix, represents the image quality and
makes 65000-70000.

In thermal imaging systems of the fourth-generation multi-element matrix uncooled
microbolometer detectors are used. On the whole, in modern thermography the number of
elements that are in the matrix presents the quality of the image and makes 65000-70000 (for
refrigerated matrix photo detectors) and 100000 — 500000 (for uncooled microbolometer ma-
trices).

At the end of the twentieth century in Ukraine together with Russia, a prototype model
of third generation thermograph was created. It is a modern, high-performance diagnostic ap-
paratus.

However, when used in practice several shortcomings were identified. Most impor-
tantly, for its work cooling factor (liquid nitrogen) is needed. The resolving power and
photodetector chromaticity can be increased, and be more sensitive. Therefore, in recent years
the Physical-Technical Institute of Low Temperatures of the NAS of Ukraine (Kharkiv), a
new series of thermographs (more than 10 different models) enabling to solve many tasks of
thermal diagnostics was created. They have been tested in studies of patients' skin thermo-
topography in Medial Radiology Institute named after S.P.Grigoriev NAMSU(Kharkov,
Ukraine), Hospitals of Chicago University (USA), Kharkiv Regional Clinical Oncology Cen-
ter (Kharkiv, Ukraine), ENT clinics of Kharkiv National Medical University (Ukraine). The
study involved more than 100 patients with cancer and inflammatory diseases of ENT organs.
On the slide the interface of the main page of the matrix thermograph is shown.

Feature of the matrix thermograph created in PTILT NASU, is a high temperature sen-
sitivity of up to+ 0,6°C., and, most importantly, the measurement was carried out at room
temperature without the use of liquid nitrogen. The survey was carried out in the office with
the terms of microclimate, relevant to requirements of accurate clinical thermodiagnostics.
Patients were examined in the frontal, sagittal and oblique projections. In each projection
there were made several thermograms to improve accuracy and minimize random error.

Designed thermograph was used in two main ways: to diagnose the disease and to
monitor the effectiveness of disease treatment.

The examination found that the normal temperature distribution on the human body
surface is symmetrical, the difference in the rate is not more than 0.2 — 0.4°C. Therefore, the
main method of disease diagnostics is to reveal violations of thermal symmetry.

A survey of ENT cancer patients found that any malignant tumor in each projection is

identified as hyperthermic structure with gradient "tumor-surrounding tissue" from 0.5 to 7°C.

Gradient does not depend on the histological structure of tumors, but is determined by the
depth of the tumor focus, vascularization of the tumor and surrounding tissue, thickness of
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subcutaneous cellular tissue. Thermographic image of the tumor, as a rule, exceeds the visu-
ally determined during operation (or CT, MRI) boundaries of the neoplasm. This led to the
introduction of the concept of "tumor field" — the area between the perimeter of an infrared
and visual image of the tumor. There is a test, which enables to differentiate between benign
and malignant tumors. For malignant neoplasms it is characteristic a higher skin temperature
above the tumor 30-40 min after intravenous injection of 20 ml of 40% glucose solution up to
0.8-2°C.

Diagnosis of inflammatory processes of ENT organs using thermography is also a sen-
sitive diagnostic test. It is very important that thermoassimmetry in symmetric parts can be
fixed almost immediately with the appearance of clinical symptoms. At the same time we get
infrared image, which reflects not only thermoimage of "problem area", but also a quantitative
temperature curve of each individual point. Points, from which we want to get thermoinfor-
mation, can be folded in a variety of configurations (curves, straight lines, oblique lines).

This objective information can be displayed in the form of graphs. And the compari-
son of the graphs on the symmetric parts of the body skin will speak about the presence or
absence of inflammation.

Another direction of enhancing the implementation of thermodiagnostics into practi-
calcare health care is a statement of the effectiveness of treatment (conservative or surgical)
and, accordingly, the dynamics of the clinical picture of the disease. It is primarily thermoas-
simetry of respective zones and values of these areas. The second, and more important is the
dynamics of the temperature at similar points, time recorded during treatment.

Based on this information it is possible to get a large and specific amount of informa-
tion that will answer the main question: adequacy of the conducted treatment.

In general, it should be noted that infrared thermography is a new old diagnostic
method that has a great future and can be applied successfully in practical health care.

Perspective unsolved issues need to include the following problems:

1 To improve, certify and replicate cheap thermographs of Ukrainian production.

2 To develop and improve methods of processing thermal images and the construc-

tion of mathematical models to determine the temperatures of different bodies at
different depths.
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XapsKOBCKHIf HAUHOHAJbHBIH MeTHIHHCKHI YHHBEpCUTET

Ha coBpeMeHHOM YpPOBHE Pa3BHTHA MeIHIHHBI MpodJieMa paHHell THATHOCTHKH Pa3jJHYHbIX na-
TOJOTHYECKHX COCTOSIHHI 0CTAaeTCs aKTyaJIbHOW 3amadeii. /[N ee pellleHHs] Mbl HCIOJIb3yeM PEHTIEHO-
rpa¢puro, KT, MPT, Y31 u mHorue npyrue MeToabl THarHOCTHKH. TeM He MeHee, HE BO BCEX MeIMIIMH-
CKMX YYpeKIeHHSX HMeeTcsi Takoe ofopyaoBanHe. OHH NMET BHICOKYI0 CTOMMOCTD, SIBJIAIOTCS He 0e30-
HACHBLIMH /151 NAIIHEHTOB W MEPCOHANa. B CBA3M ¢ ITHM, MOHCK HOBBIX METOJ0B JHATHOCTHKH, KOTOphIE
Ob1JIM ObI JIUIIEHBI 3THX HEJOCTATKOB, ABJISAETCH HEOOXOAHMbBIM H 0TBEYaeT TPeGOBAHUAM MeAHLHHDI.
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