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Abstract 

Regulation Thermography (RTG) as a particular thermodiagnostic procedure is put into the context of medical thermography and thermology. First, the theoretical background of Regulation Thermography is expounded on the basis of some premises. The measuring process and the standards are illuminated. On the basis of some selected characteristic results, principal statement-possibilities of the Regulation Thermography shall be introduced and discussed and, according to the possibilities, but also the borders of this method are expounded.

1. Some premises to the theoretical background of Regulation Thermography

Regulation Thermography causes and favours another access to health and illness as it is still today dispersed. On the basis of some kernel-statements, relating specially for the recent „civilisation-illnesses ", this should be clarified:  

a) Most early diagnosis is one of the biggest challenges of the modern medicine. Beside the prevention, the earliest-possible treatment of dysfunction and illness is economic, health-politically the same as for the concerned individual the best way of therapy

b) Malfunctions and illness-symptoms don't show the beginning, but sooner the end of a long chain, which leads to manifest illness. Most of the illnesses dispersed today have a longer prodromal course.  







Fig. 1: Development of Dysfunction and Diseases
c) Regulation-disturbances usually appear long before malfunctions and illness-symptoms and represent the earliest deviations of the state of health. Therefore, diagnosis-procedures, that are able to recognise regulation-disturbances, are the optimum of  early-diagnostics.

d) Regulation-disturbances are primarily unspecific and still show no direct context with a defined later illness. The dysfunction or illness resultant from regulation-disturbances develop later, through the hereditary dispositions like the respective circumstances pre-determined. Regulation-diagnostics must and can be therefore only non-specific.

e) Regulation can be looked at model as a three-dimensional network of communicating, interactive open control circuits. Viewed like this, health in physical sense is the perfect working and interaction of these cross-linked control circuits. Like with a mobile, disturbances bring the whole complex in unrest at a position until another dynamic equilibrium appears.

f) The thermal regulation, standardised in Regulation Thermography, can be looked at acting for the function and interaction of the complex working of the net of control circuits. Disturbances in the total-regulation like also in individual important control circuits will always pull also disturbances according to the thermal regulation itself.  

  







Fig. 2: Where Regulation and Thermography come together

2. To the history of Regulation Thermography  

Regulation Thermography took its start in the early 1950 years in Germany. The physician Erich Schwamm developed together with the physicist Reeh a Bolometer-System for the measurement of the skin-temperature [16, 21]. In the year 1954 they founded the German Association of Thermography, which is the eldest medical thermography-society world-wide. Later, Elsen caused the inclusion of a regulation-test [9]. Simultaneous occurred the use of electric contact thermometers. In the 1970 years Rost formed a standard, basing on the knowledge of the scientists before [18]. From now on thousands of regulation-thermograms became comparable.

3. Measuring instruments for Regulation Thermography
Principal is as well as the distance-measurement by means of infrared radiation, bolometers or thermovision systems, contact-measurement for the use in the RTG can be suitable. As standard measuring process in Regulation Thermography, the contact-measurement today has established. 

Electric resistive-thermometers are used. This can be thermistors or semiconductors, usually NTC's (sometimes PTC's), or thermocouples, for example Nickel/Chromnickel. With Nickel/Chromnickel or broadly with thermocouples the problem exists that the signals are very low and must be reinforced. Thermistors are somewhat more slow in registration because of their mass. Therefore acceleration was tried by heating the thermistors.

Admittedly, the thermal situation of the skin, at least at the measuring point, is influenced by the contact in certain sense. With the new very quickly measuring appliances however this can be neglected, especially since the touch on the skin is only punctual. Also the practised pressure on the skin is minimal since the temperature is already shown precisely with a relatively easy touch. For the practical measurement, the contact entails no considerable impairment.

The measured values are referred to a monitor or printer and can be stored on suitable media. Statistical evaluations are also possible with it.  

It will be future to examine whether also thermovision systems, whose price approaches at this of the contact-systems more and more, are suitable for the use in the Regulation Thermography.

4. Measured areas of Regulation Thermography 

With Regulation Thermography, the skin-temperature is measured at 58 areas [18], that essentially derive from the knowledge of the segmental connections. Science-theoretical the selection of the measured areas represent  a) deductive as also b) inductive knowledge.

a) The well known rules from human biology [e.g. embryology, neuro-anatomy, neuro​physiology and also from thermo-physiology] admit statements about heat-distribution of the body: Temperature decrease from centrally after peripheral, from cranial after caudal, a clearly kept symmetry, until to the cooling rib-function of the fingers [1, 13].

b) The second, more empirical action is the evaluation of a very big number of thermograms, connected with the clinical result. Looking at thermograms of patients with certain diseases, Regulation Thermography tries to find charkteristical pattern and regulation variations, for example [10,19]. Since the examinations of Head we know that certain zones on the skin have a narrow correlation with certain organs [12]. These connections are well used by therapeutic thermal applications, for example in physical therapy. We know about the influence of warm and cold skin treatment.
5. Measuring Process and Registration
The registration is written down specifically to the measured areas. Based upon from the Glabella-value, which is relatively constant with the core temperature [1], the deviation is represented in the individual areas as a row upward or below.




Fig. 3: Registration of measured areas in RTG / first measuring

6. About Thermo-Regulation  

Testing regulation possibilities of a patient you can get a lot of information. To examine thermal regulation it is suitable to use a thermal stimulus like a mute cooling of the skin, by undressing the upper body with an ambient temperature of approximately 21°C. Results are: Reduction of arterial blood supply to the skin and decrease of skin temperature, possibly tied in with an increase of the metabolism and central temperature. Hensel [14] determined a mute central heating with the peripheral cooling simultaneously.

However, the temperature decrease doesn't occur directly after undressing. We find a short latency-phase of about one minute [5, 6, 14, 15] and can show strong individual fluctuations, possibly constitution-dependent [6].

The cooling of the skin caused by this mild thermal stimulus doesn't go very far. It usually ranges about approximately 0,5 to 1,0 °C. However, not all skin areas are involved in the same way: in face, no regulation or even an insignificant increase of temperature usually takes place, while decreases occur distal and caudal. After thermo-regulation and retention of the thermal environment-situation, the new thermal pattern remains solidly: the adaptation at the new climate, here undressing of the upper body, has taken place. This is the time, in which thermologists usually take their first measurement. For Regulation Thermography, it is the second measurements, that is taken 10 to 15 minutes after the first measurement. First measurement in Regulation Thermography is registration of comfort temperature. Therefore the patients must be very well prepared due to a correct measurement.

With the registration, the value of the second measurement now is written down in the same area,  however in red colour (here grey).  




Fig. 4: Registration of measured areas in RTG / first measuring [black rows] and socond measuring (grey rows)
7. The thermal pattern before and after thermo-regulation 

The heat-distribution on the skin is not subject to the coincidence but follows certain physiological rules. Apart from areas, where big vessels pass directly under the skin and conductivity heat „comes through", the capillary bloodstream to the cutis, modulated by geometrical peculiarities like nose, Mammae, or eyes, cubital area, back-middle, is responsible for the thermal profile. A strict lateral-symmetry-rule is valid in the normal case, the same area in the left and right side should be equally tempered. Next we find a decrease of the skin temperature from cranial to caudal as well as from proximal to distal, mostly called „temperature stairway“ [19]. 


Fig. 5: „Temperature Stairway“

8. Normal and pathological Regulation Variations

Recording to the rules explained before we can find different pathological patterns and regulation variations:

8.1 Abnormal patterns
· loss of lateral symmetry

· „hot spots“ or defined cold areas

· loss of „temperature stairway“, too warm or too cold zones

· loss of regular pattern, very different temperatures in neighbouring areas

8.2 abnormal regulations

· hyper-regulation: overshooting cooling down, more than 1,0 °C

· hypo-regulation: restricted regulations between 0,3 to 0,4 °C

· regulation-stiffness:: [nearly] no regulation, only between 0 to 0,2 °C

· paradox regulation: cooling down in head or thyroid area and heating up in all other areas








Fig. 6: normal and abnormal Regulation Variations

9. Chances and Limits of Regulation Thermography

Like all clinical investigations, Regulation Thermography must be correctly handled. Chances an limits come close together. Because Regulation Thermography is a functional diagnostic method, it’s value is not primarily giving information about structural deficiencies. For this we have methods like x-ray, CT or NMR. 

9.1 Non-invasive, highly reproducible

One of the first advantages of Regulation Thermography is it’s non-invasive characteristic. You can investigate as often as you want, only you must look for standardised, reliable conditions of investigation. And then, when a person is many times scanned by Regulation Thermography, in many cases a relative constant thermal pattern and regulation type, sometimes over years, can be detected [20]. 

9.2 High sensitivity - lower specificity

In different studies [3, 6, 8, 10] it could be shown that [relative] healthy people have a [relative] normal thermal pattern and thermal regulation. The ideal [constructed] regulation thermogram is characterised by [19]:

a glabella-temperature of ca. 33,5 °C ( (1,0 °C)

warmer head temperature, not regulating or mutely increasing

colder neck, cubital and trunk temperature, about 0,5 to 1,0 °C below glabella and decreasing about 0,5 to 1,0 °C

According to the normal and pathological regulation variations, the irregular thermal regulation of a person, in general, can be:

hyper-regulative

hypo-regulative

regulation-stiff

paradox increasing

chaotic [mixed forms without an obvious rule]

But not only the type of regulation (and it’s diagnostic conclusions) can be detected. Referring to viscero-cutanous reflexes, we find a correlation between most visceral organs and defined skin areas. Dysfunction in a visceral organ can be projected via vegetative reflexes to it’s reference area, where then a thermal abnormality is found.

But the focus of Regulation Thermography, more than detecting specific diseases, is to get information about the general situation of a person or patient. Every distinct deviation from the relative normal thermal pattern or [more important] thermal regulation gives a diagnostic hint to the physician. In many studies the coincidence between certain deviations and characteristical dysfunction or diseases could be demonstrated [2, 11, 17].

According to prevention and most early diagnose of dysfunction or diseases, Regulation Thermography can be used as a primary diagnostic method. Changes in thermal pattern or thermal regulation should be a reason for further diagnostics or for regulation therapy. One of the most important features of Regulation Thermography is the possibility to planning and controlling of therapeutic interventions [2, 6]. There is a close relationship between Regulation Thermography and different methods of regulation therapy, like neural-therapy, allasoy and activating therapy, homeopathic treatment, acupuncture etc.

Aim of Regulation Thermography is to bring a person as close as possible to a normal thermal pattern and regulation. If we succeed in this, we have done very much for our patients.

10. Conclusions

· Regulation Thermography is a powerful diagnostic method giving a survey to the recent health or disease status of a person

· Regulation Thermography is more functional and less structural orientated

· More than detecting specific diseases, Regulation Thermography show deficiencies in the most important function: in regulation

· Regulation Thermography is very useful in planning, and in controlling of the effects of therapeutical interventions (preferring regulation therapy)

· Regulation Thermography is an ideal screening for all healthy feeling people, to give a chance for most early detection and correcting
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