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Q:1    Explain how  Cryotherapy  reduces:
           A: Pain
          B:Spasticity
Ans:    REDUCTION OF PAIN: 
                                                   The probable mechanism through which cryotherapy works and reduces pain is the ‘Pain Gate Theroy”.
Pain gate theory or pain gate mechanism works through through the stimulation of cold receptors. Impulses sent back passes into posterior region of spinal cord.
The principle is that, these impulses arrive through large diameter nerves and thus efficiently block-out  any other pain impulses (signals  trying to search or access the spinal cord).
Thus the “Pain gate” is been shut down temporarily and hence reduction of pain is felt. This period (temporarily relief of pain) is called “Transient pain relief”. During this period positive physiotherapy such as strengthening, mobilization has to be given to the patient in order to secure a permanent relief against the pain. This  kind of pain reduction is a major application of “cryotherapy ” and has been used since a while.
B: SPASTICITY:  
                            “ Spasticity  is a pathological state when some demage is done to the upper motor neuron, thus resulting an increased muscle tone”
How cryotherapy help reduce “spasticity”?
One of the mechanism of reducing spasticity temporarily is by local muscles cooling technique.
The principle through which it works is by reducing the sensitivity of the “muscle spindle” to stretch. The main principle through is quite uncertain, however the most common belief is that skin cooling increase pain threshold and reduce the sensitivity of receptors of low threshold afferents (sensory neurons).                   The average time of skin cooling is 20 mintues
The treatment is temporary and last for 2 hours only.                                                                        Thus the mechanism by which cold reduces spasticity is:                                                                   1: Reduces the nerve  conductions velocity                                                                                                                                  2:The sensitivity of receptors such as muscles spindle is depressed.
The “anterior horn cell” which are comparatively small, from  the higher control of  extrapyramidal system  fires automatically at the higher rate, which ultimately results to an increase tone in the extrafusal muscles fibres in the state of hyper spasticity and thus negates it.

Q:2  A) Differentiate between luminous and non-luminous  generators.
        B) Are infra-red rays more effective is relieving the pain than Ultraviolet(UV)                                                                                                                      light or not? Give evidence to support you answer.
Ans: Differences between luminous and non-luminous generators: 
          The infra-red rays are produced by two types of generators
1): Luminous 
2):Non-luminous generators 
DIFFERENCES B/T LUMINOUS AND NON-LUMINOUS:

LUMINOUS:
1: Provide infra-red rays only
2: Produced by incandescent lamps 
3: Instantly emit their maximum heat 
4: Waves length 
         Lambda=350-4000nm                                                                                                                            The emission of IRR is in an order as:                                                                                                                                                          70%  near IRR                                                                                                                                                  24%  byound IRR                                                                                                                                                      5% visible light                                                                                                                                                                              1%ultra violet 
5:It penetrates through epidermis, dermis, and subcutaneous tissues
6: Penetrates power in skin   (5 to 10 nm)
7: It is used in inflammation  that are chronics 
8: The pain reduction is done through countering the irritants effects 
9: The treatment time is 15-20 min
10: Also known as high temperature generators.
NON-LUMINOUS:
 1: Emits visible and a few ultra violet rays
2: Produced by a coil of wire wounded on a cylinder of an insulating material
3: Take about 5-15 minutes to get heated and emit their peak intensity
4: Lambda =1500-12000 nm 
    90% beyond IRR
10 % near IRR
5: Epidermis and superficial dermis 
6:2nm (penetration power in human skin)
7: Used in Acute conditions 
8: The pain reduction is done through tranquillizing effect
9: The treatment time is 20-30 minutes 
10:They are also known as low temperature generators.
B: PART 
· The frequency of UV radiation is a higher frequency than IR.
· Also the waves length of  UV is smaller than the IR 
· UV and IR both lies on the two extremeties of the visible spectrum 
· IR extends from the visible spectrum (700nm) to 1 nm.
· UV has a wave length range of 400nm to 10 nm.
How they work in physiotherapy:
· UV and IR have some similarities while treating someone.
· UV  Rays can treat a skin condition on the surface 
· While penetrating inside the surface, UV works on rejuvenating facial skin, smoothning of skin tone, reducing wrinkles and can repair the sun demage.
· It can also assist in activation of lymphatic system,decrease inflammation fading scars and stretch marks on the other hand Infra red light is known to be easily absorbed by our tissues.
During or after IR therapy participant notice great effects such as “pain relief” increased blood circulation and blood flow, weight loss, detoxification, skin rejuvenation, relaxation, good sleep etc.
Further more,
                     IR helps improve health, boost metabolism, reduce inflammation.

Reduce the side effects of diabetes, and improve heart function.
Reduce allergy symptoms and can naturally detox our bodies.
So the question is why infra red rays are way much more effective than UV and why they can help relieve a pain more effectively?
Ans: Unlike ultra violet light which has a damaging effects upon the tissues, IR regenerate the cells by helping them.                                                                                               They help to improve the circulation of O2 rich blood in the body                                      Thus heal the deep tissues and relive pain:
                                                                           Compare to UV rays which cant penetrate inside the skin.IR light has a tremendous ability to penetrate inside the skin layers in a greater depth.Thus effectively provide pain relief.
· Infra red light penetrate within the inner layers of the skin about 2 to 7 cm deep, reaching the muscles cells, nerves and even the bones Thus healing them more efficiently.
· Infra red light is absorbed  within the photo receptors in the cells and after that it starts a series of metabolic reactions, resulting in the initiation of several natural processing  the tissues and on the cellular level.
· Another key why IR is much better in relieving the pain compare to UV is because of “Nitric oxide”.
· Nitirc oxide is a patient cell signaling molecule that relax the artries,reduce oxidative stress by freeing up the radicals. Also prevents the accumulation of platlet within the vessels.
· It also regulates the Blood pressure.
· The enhanced blood circulation deliver vital nutrients and minerals plus oxygen to the needy and injured tissues of the body.
· The increase in blood flow makes it possible for O2 and nutrients  to reach to the cells. Hence this therapy regenerate and repair injured tissues, reducing pain and inflammation.        

Q:3 A; What is the difference between 1 g of ice at 0 C and 1 g of water at 37 C?
B: Explain why the rate of conduction of nerve fibres in a mixed (motor and sensory) peripheral nerve is reduced by cooling.
C: Why cryotherapy contraindicated in cardiac patients?
D: Write in detail the uses of ice cube massage?

Ans: PART:A
1 gram of ice at 0 c requires 491 joules of energy to rise its temperature to 1 gram of water at 37 C.
While to rise 1 gram of water at 0 C to 37 C  require only 115 joules of energy.
Ans:PART:B  
                     NEURAL RESPONSE/ PERIPHRAL NERVE SYSTEM 
· The skin has thermal receptors
· Skin contain for more cold receptors compared to warm receptors
· The cold receptors responds to cooling by discharge of impulses and its rate increases  with further cooling (rate of discharge of these impulses)
The rate of conduction of nerve fibres in a mixed peripheral nerve is reducing  by cooling.
  REASON:
· Lower temperature cause slower nerve conduction
· Slower nerve conduction.
Velocities in a mixed peripheral nerve system.
Lower temperature results in increased  amplitudes of muscles and nerve potentials.
Decrease  in temperature put an obvious resistance against the conduction of impules which increases the latencies and hense results in a decrease conduction  velocity in the nerve fibre.
The first nerve fibers being affected are the ‘A’ fibers and eventually at very low temperature B and C fibers which are non-myelinated  are effected.
It can also results in synaptic transmission delay.The effect helps in treating pain and hypertonicty.

Ans:PART C
                Patients having a cardio-history or a patients after a myocardial infarct for six month the ice treatment or cryotherapy should be avoided.
REASON:
               Initial shock of ice causes drop in blood pressure and in increase in heart rate.
Besides it applied on left shoulder ice can cause an overflow of excitatory impulse to heart  which can lead to angina or Heart attack, so cold application of left shoulder should be avoided completely in patient having cardiac history.
Ans: PART D
                      USES OF ICE CUBE MASSAGE:
Ice cube massage is a form of cryotherapy used to treat acute injuries. Some of the uses of the ice cube massage are as follows
· Used in acute injuries such as strains, contusions, tendon ruptures and over use injuries.
· Icing an injuries causes the rapid shrinking of blood vessel and the numbing of nerve endings that send pain signals to the brain,Thus reduce inflammation. 






 

       

  


