
Physical basic of heat and cold 
temperature : 
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Q/Calculate the normal body temperature on Kelvin, Celsius, 
and Fahrenheit scales ?   
 
Q/ It is difficult to measure body temperature with the house 
thermometer. why ? 
 Ans/    
                  
A. It is difficult to place the house thermometer under the 

tongue . 
B. The house thermometer would give a low reading 

because the temperature will fall when the thermometer 
was removed from the mouth .  

 
 
 
 
 
 















• mapping the body`s temperature . 

• The body`s surface temperature varies from point to 
point depending upon: 

A. external physical factors . 

B. internal metabolic . 

C. circulatory process near the skin . 

• Blood flow near the skin is the dominate factor . 

  

 (يأخذ صورة حرارية للجسم)   

an instrument the safest and simple routine method used 
to measure the surface temperature of the body . 

Principle : the thermogram is used to measure radiation 
emitted from the body .  

 







To get a good thermogram : 
 

 

 



: Breast cancer detection 
 

 for breast cancer detection the steps that must be followed are : 
 
1. Palpation (smooth touching), but it is difficult to detect a small tumor (less than 

1cm diameter). 
 

2.  Thermography to detect the elevated temperature area but the results have been 
disappointing because of high false positive (an abnormal thermogram for a 
subject without cancer) and false negative (a normal thermogram for a cancer 
patient), due to different blood flow patterns in the two breasts (in fig) . 
 

3.  Mammography (low voltage X –ray ),it is successful and much more reliable than 
thermography for detection of breast cancer (80% and over), but it presents a 
radiation hazard to the body . 

4.  Biopsy, it gives information only about the material excised, but some cancer 
tissue near the excised region can be missed . 

5. Histo – pathology . 
 This advantage the thermogram give false positive result due to different blood 

flow pattern in the two breast . 
Mammography ( X–ray ) is more accurate than thermograph in detection of breast 
cancer . 
 



 

Mammography Thermogram 

It can detect 80% of breast cancer (more 

accurate) 

Less accurate. It gives false positive       

result due to different blood flow pattern 

Infusive less safety because it`s ionizing 

radiation 

non infusive (more safety) because of it`s 

infrared (non ionizing).            



Heat therapy: 

Q/ Heat has two therapeutic effects : 

1. Increase in metabolism resulting in a relaxation of the capillary system 
(vasodilation) . 

2.  Increase in blood flow as blood moves into cool the heated area . 

 Q / physical Methods of producing heat  in the body: 
 

1. Conductive heat: is based on the physical fact that if two objects at 
different temperature are placed in contact, heat will transfer by conduction 
from the warmer object to the cooler one, i.e.(hot water or hot materials can be 
placed in contact with the treated area (superficial area). The total heat 
transferred will depend upon : 

o The area of contact . 

o  The temperature difference . 

o  The time of contact (duration) . 

o  The conductivity of materials . 

 Heat conduction by:  hot bath, hot pack, electric heating pad, hot paraffin, etc. 
 





 





 




