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Abstract
In the report the proposal of application of infrared thermography is presented as one of the methods used in the graphic diagnosis of an elbow joint, connected with a diagnosis of traumainflammatory state of soft tissue and monitoring of treatment process. The presentation includes the results of measurements the form of thermograms and the chosen results of their analysis. In order to show the possibilities of complement of graphic diagnosis methods used so far, the history of a chosen illness case is shown and x-ray and USG pictures are enclosed.

1. Introduction.

Soft tissue injuries in traumathology belong to about 30 % of all injuries. The diagnosis of the treatment of movement organs injuries is a serious problem in many surgical departments. Nat so long ago the diagnosis was based on touched-based examination. In the 80s ultrasonograph - USG and magnetic resonance (MR) began to be used on a wild scale.

The application of infrared thermography in the examination of skin tumour showed the possibility of the graphic location of ”ill tissues”, on the basic of changes of their temperature and places of their occurrence, in relation the healthy tissue. The aim of the authors of the article is the presentation of the proposals concerning the complement of so far used diagnostic methods applied in soft tissue injuries of movement organs, using the example of an elbow joint, plying special attention to epicondilitis.

The results of measurements presented in the report should be interpretation a statement from the initial phase of conducted research work.

2.The elbow joint.

Elbow joint illnesses are the most frequently after injuries changes with the fracture of a humerus and a forearm, what is shown in the best way in x-ray pictures. The USG examination is useful in the case of pain and joint’s swelling. It allows to differentiate changes located outside the joint, especially in the local insertion and changes located intra - layerly, ( bigger quantity of liquid in the joint).

The areas of muscle insertions at the epicondilitis of the humerus and outside outline of an articular capsule with lateral ligaments are also evaluated in the USG. 
The examination is based on the comparison of bath limbs in the forearm. In the picture Fig.1. there is the scheme of the elbow joint in the straight and bent position.
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Fig.1. The scheme of the elbow joint.

The most often appeared symptoms in the USG concern illnesses in area of the epicondilitis of the humerus. The syndrome of the lateral section of the elbow joint, called a tennis player’s elbow, and the paracentral section, the elbow group of closer flexors, called a golf elbow, concern changes in muscle insertions. Inflammation or overstraining of tendons of a bicipital muscle and triceps and inflammation of bursas placed round the joint may also appear. The location and the picture of muscle insertions of a humerus is presented in the picture Fig. 2.
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Fig.2. The picture of the muscle insertions of the humerus.

The illnesses of muscle insertions of an elbow joint are the same as in every other place of the movement organ and are subject to the same pathomechanisms, so their USG picture is the same independently of the localisation. An inflammatory suelling in an acute phase can be observed , tearing of muscle fibres with a hematoma of a different size.

The specification of the temperature distribution on the examined body surface was the main point of the thermographic measurements in the presented experiment. In the traumatological diagnosis the localisation of the place, in which, as a result of morbid symptoms, injuries of soft tissue appear, is crucial. Such a tissue, as a result of changed blood supply of tissues in the inflammatory process and swelling, has a different temperature is relation to the healthy tissues. The comparison is conducted to the whole surface of the elbow and in relation to the other limb.

The thermographic diagnosis in traumatology is to cause a quick localisation of the place and the expanse of the injury. A quick training, concerning the treatment and the improvement of movement organs the aim of it. It is especially crucial in the case of patients from so called higher risk groups concerning injuries of movement organs. The thermovision diagnosis of injuries can be a great complement of already developed and widely used diagnosis methods such as x-ray, USG, RM.

A chosen example of a morbid state is presented in the report on the basis of which, the possibility of making capital of the proposed method is presented.

2.1. The description of the morbid case of the elbow joint.

One of the examples of the adoption of picture diagnosis in the infrared radiation in the diagnostics and the elbow joint treatment is the case of a patient to complain of the pain in the area of an elbow joint during making simple activities. During the first touched based diagnosis a diagnosis overstraining of the muscle insertion of the extensor muscle of the hand was made x-ray without changes in the area of the bones.

The next examination, according to the elbow joint examination scheme, was based on defining the morbid state on the basis of x-ray pictures and USG. After conducting suitable consultations the first diagnosis, the inflammation of the epicondilitis of the humerus, was sustained.

2.2. Medical data.

On the basis of an USG picture is presented in picture Fig.3. the diagnosis was sustained. But the changes cannot be exactly specified. During the test made by the thermovisin camera at the examined patients with the of pain symptoms, thermal changes of the soft tissues were stated. It confirms an earlier diagnosis.
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Fig. 3. The picture of the elbow paint in the depiction USG.

3. The description of the experiment.

3.1.Preparing of the patient.

The measurement was carried out after temperature fixing in the room T=18oC and after the patient’s acclimatisation. Because the thermal radiation emission from the body surface has an influence on its state, which means cleanness and thickness of fat layer, which causes, that in fact, the radiation of the layer, not the skin is received- the skin in the area of the elbow joint was washed with alcohol. ( the problem of the skin layer thickness in the considered case was not considered during the experiment). The measurement was made in the dark room. During the measurement the temperature calibration, obtained in the depiction, was made through inserting of intentional temperature values on the surface of the skin to the system and next correction of calculated emission coefficient, to obtaining temperatures on the picture as intended. The error of the temperature image, according to such an assumption, amounted to about 0,5 oC in the experiment. The temperature correction on the picture was made only because of demonstrative goals, so one should not suggest himself exactly by temperature values in particular pictures, but only their distribution. During making next measurements it was an intervention, the aim of which was to give facilities for obtaining approximate measurements conditions.

In the report only one case of a morbid state was presented ( in the whole experiment eight patients took part) because of the reach to the whole history of the morbid documentation.

3.2.Observation.

The discussed case of the inflammatory state of the made epicondilitis of the humerus was recorded during the first visit of a patient at the traumatologist’s . So it is an early stadium of an inflammatory state.
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Fig. 4. The comparison of elbow joint of the right and left limb in the bent and straight position : - the left healthy one, screen IR1 ;

- the right one with paint, screen IR2

During the observation of the elbow joint in the infrared radiation, the difference was stated in the depiction of the ill and healthy joint. The results are presented in Fig.4.

After increasing of chosen fragments of the pictures and making graphic analysis the place of pain occurrence in the area of the elbow joint of the right limb was specified. The occurrence of increased temperature in the area of the pointed place was also stated. The area of increased temperature was marked with AR01 circle. 

In the next part only chosen areas of limbs are discussed. The comparison and the temperature distribution in these areas is presented in picture Fig.5. The additional advantage of the conducted analysis is the possibility of depiction, which was also enclosed.
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Fig.5. The increased regions of areas of left and right elbow joints of the limb, with marking increased temperature fragments and the comparison of temperature distribution occurring in the same regions

On the basis of the achieved results it was stated that in place of the occurrence of the pain centre and its region increased temperature appears. The difference of the temperatures in the AR01 area and outside it amounts to about 2 oC. The similar temperature was obtained by comparing the same places, in the areas of the elbow joint, in the both limbs ( a healthy joint and an ill one). It confirms the thesis about the occurrence of the inflammatory state of the epicondilitis of the humerus and the possibilities of the depiction of that phenomenon in the infrared radiation.

The inflammatory state of the muscle insertions of humerus causes temperature rise in their surrounding. In the first phase of the inflammatory focus it is such a big value that there is a possibility of depicting of that phenomenon on the surface of the skin.

The similar results were achieved in the case of five, but of eight, examined patients, with whom the similar disorders were stated. The presented case showed the character of the injury in the best way and allowed to achieve the best depiction.

4. Conclusions.

The illness of the muscle insertions of the elbow joint are the same as in every other place of the movement organ and are subject to the same pathomechanisms, so their USG picture is the same independently of the localisation. The thermographic picture also allows to evaluate the state of the muscle insertions in the first phase range. The inflammatory swelling can be seen in the acute phase, tearing of muscle fibres with a hematoma of a different size.

The conclusion can be drawn, that the method of the thermographic diagnostics in traumathology can be helpful in making a diagnosis and especially in specifying of morbid places. The participation of the picture achieved in the infrared by examinations in the wider population of cases, so general conclusions can not be proposed. There is no doubt but that the diagnosis based on the temperature consideration of injuries of soft tissue of organ movement has crucial advantages. It is especially seen in the first phase of the examination when we most often encounter the occurrence of inflammatory states occurrence of inflammatory states, hematomas and so on, which is as usual connected with the occurrence of temperature changes. The direction of temperature value changes and the place of its greatest occurrence ( becoming visible) are however the basic problem to systematise in the proposed method.

The advantages of the proposed method :

- quick and to mass use ;

- it can be used as a hand doctor’s tool, a quick achievement of a results, a possibility of a dynamic measurement ;

- recording and the possibility of reproducing of the measurement state to control the course of the treatment process ;

- without invasion (passive) ;

- together with used methods ( USG, x-ray, RM) there is a possibility of achieving a total area picture ( more correct ) diagnosis ;

- the possibility of the analysis of the picture together wit the visible picture and the full recording.
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