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The application of thermal imaging cameras proves to be a highly effective 

method for screening patients to detect inflammatory processes in the early stages of 

diseases. Presently, criteria for thermal imaging diagnostics cover over two hundred 

diseases and conditions, with continual updates to this expanding list. 

Different parts of the human body exhibit distinct normal average temperatures 

due to variations in blood supply and innervation. While surface temperatures of 

symmetrical sections in the same areas typically do not vary significantly, using the 

opposite symmetrical region as a control site can aid in identifying pathologies [1]. 

Medical thermography is increasingly prevalent in multidisciplinary medical 

facilities, necessitating thermographers to work under variable environmental 

conditions. This underscores the need for medical personnel to possess a high level of 

expertise and adaptability to external factors, as well as patients' incomplete thermal 

adaptation during the diagnostic process [2]. Enhancing the information content and 

aligning taken indicators with the actual surface temperature of the observed object 

remains a critical focus. The accuracy of diagnoses relies heavily on the correct 

interpretation of thermograms, achievable only with clear, high-quality images 

obtained under specific operational conditions and considering environmental 

influences on thermography camera design [3]. These tasks are tackled using 

computer automated systems [4]. Modern systems deliver optimal outcomes by 

integrating artificial intelligence technologies. The reduction in computational 

expenses and the effectiveness of contemporary large neural networks allow for their 

utilization in addressing a broad spectrum of pertinent medical diagnostic tasks. 

Currently, thermography diagnostics are applied in diverse medical fields such as 

oncology, mammalogy, otorhinolaryngology, cardiac surgery, forensic examinations, 

and others. In cardiac surgeries, addressing ischemic myocardial damage is crucial 

due to the absence of normal coronary perfusion during aorta clamping. Employing 

infrared cameras for precise temperature distribution control offers innovative 

approaches, providing detailed temperature mapping across the entire heart surface. 

During hypothermia and hyperthermia under cardiopulmonary bypass, 

temperature fluctuations on the myocardial surface in the study area are clearly 

identified. Controlled cooling and heating of brain and heart tissues aim to minimize 

cardiopulmonary bypass duration and ensure optimal myocardial protection during 

surgical procedures. 

Maintaining heart and brain temperatures between +36 °C and +18 °C plays a 

pivotal role in safeguarding against brain hypoxic damage during open heart surgery. 

At the onset of warming, the temperature difference between the heat transfer agent 



and the human body should not surpass 5 °C. Subsequently, during the patient's 

warming process up to 36 °C, the temperature gradient should not exceed 8 °C, while 

the heat transfer agent's temperature must be rigorously maintained within the range 

of 39.0-39.5 °C. Therefore, high-precision temperature control is paramount, both for 

the heat transfer agent and the patient, ensuring temperature gradients are within 

specified ranges for different stages of patient warming.  

Thermal imaging cameras utilize two wavelength ranges in the optical spectrum: 

3-5 micrometers and 8-14 micrometers, aligning with atmospheric transparency 

windows [5]. However, in medical thermography, the choice of spectral range is not 

solely based on atmospheric transparency requirements, as the measurement object 

(human) is in close proximity to the camera, and the air's absorption of infrared 

radiation is significantly lower. It has been observed that thermography cameras 

operating in the 3-5 µm spectral range are more sensitive to reflections of skin 

reradiation from external thermal radiation sources [6]. Given that the peak spectral 

intensity of human body radiation at a temperature of 37 °C is around 9.3 µm and the 

impact of unwanted backgrounds is less significant in the 8-14 µm range, it is 

advisable to focus on the design of photodetector nodes for medical thermal imagers 

within this spectral range. 

Thermal imaging cameras operate within specific ranges of the optical spectrum, 

relevant to spectral intensity of human body radiation, today require optimizing 

spectral sensitivity and minimizing external influences [7]. The use of artificial 

intelligence technologies in the analysis of thermograms will significantly increase 

the efficiency and popularity of this non-invasive diagnostic method, also eliminate 

the human factors.   
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