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UNIT 6
Water Applications Combined With Mechanical Stimulation: Whirlpool Bath – Hubbard Tank

A. Whirlpool Bath

A whirlpool bath is essentially a local bath for extremities, with the limb submerging in rapidly circulating water.

It can be created in any size tub or tank, making it possible to immerse the whole body for hydro-massage effect.

1.Therapeutic Effects

The whirlpool bath combines the values of conductive heat and gentle massage.

The hydromassage effect accomplishes the following:

1. A sedative action.

2. A relief of pain by stimuli which act through the pain gait mechanism.

3. A relaxation of muscle spasms.

2. Actions

1. Producing vasodilatation

2. Improving local arterial and lymphatic circulation.

3. Softening of scar tissue.

4. Breaking down old adhesions after fractures of sprains.

5. Cleaning and stimulation of wounds.

6. Mechanically removing dirt, dead tissue and pus.

7. Causing regression of the inflammatory process.

8. Diminution of edema and effusion.

3. Types of Whirlpool Baths
1. Combination of arm/leg and hip whirlpool tank. The electric turbine ejector produces a stream of aerated water. A seat provides comfort and security to the patient.

2. Vibrabath unit: the water is agitated or circulated by means of air blown into water or by turbine or by one or several ejector placed water jets. There are portable whirlpool for the elbow. The Whirlpool bath use can be started as soon as the second day after a soft tissue injury.
3. Jacuzzi ( hydro-massage unit): can be used in any tank to provide a controlled supply of whirling aerated water.

4. Technique of Application
1. The whirlpool tank is filled with water.

2. The water temperature is checked by hand and thermometer.

3. Adjust the patient’s position in accordance to the treated body part and considering both comfort and security. 

4. Explain the procedure and reassure the patient. 

5. Place the body part in the water.

6. Encourage the patient to move while keeping the body part under water during the treatment in case of joint involvement.

7. After completion of treatment, dry the body part and wrap it keeping it warm.

5. Water Temperature

The advised temperature varies between 36°C and 41°C, starting gradually until reaching the maximum tolerance of the patient.
6. Treatment Duration: 
Between 15 to 45 minutes.

7. Indications

1.     
Poor circulation.

2.     
Chronic edema.

3.     
Separate dead tissue.

4.     
Pain relief in amputations ( phantom pain).

5.     
After removal of plaster cast (fractures).

6.     
Stiff joints.

7.    
Infected wounds → with added antiseptic agent.

8.     
Arthritis with stiff and swollen joints.

9.     
Polyomyelitis and paraplegia to improve circulation.

10.           Traumatic and chronic inflammatory conditions.

11.           Weak and painful feet.

12.           As preparation to massage, passive stretching and exercises.
8. Contra-indications

1. Diabetes mellitus.

2. Varicose veins.

3. Advanced arteriosclerosis.

4. Advanced peripheral vascular diseases.

Note
When the size of the whirlpool bath is not adequate for treatment, the Hubbard Tank is recommended as it permits the entire body to be immersed and all the muscle groups exercise in a water medium.

The whirlpool bath can be used in giving ultrasonic treatment for the extremities. The water in this situation is used as a coupling agent.
B. Hubbard Tank

The Hubbard Tank is named for the engineer who first designed it.

It is a large bath used for total body immersion of an individual patient.

It is made of stainless steel or plastic.

With a special shape looking like a figure of 8, it is designed for practical use by allowing the therapist treatment without having to enter the water.
The tank’s dimensions are of 2 m. long, 1.5 m. wide and 60 cm. deep. A water stretcher and over head carrier may be used to convey non ambulatory patients in and out the tank.

The patient can be transported into the hydrotherapy tank in a seated position by using a body sling an over head carrier.

The water is agitated by one or more turbines.
Some Hubbard Tanks have a jet hose to be used for special massage effects or to give under water douche.

1. Effects

The therapeutic effects are the same as for the whirlpool bath and it gives opportunities for more body exercises.

Active assisted, resistive and stretched exercises can be done for the upper and lower extremities in various positions.

2. Water Temperature

The recommended water temperature is of 36°C to 41°C.
· Lower temperatures are used for muscle re-education or active exercises.

· Higher temperatures are used for cerebral palsied children, muscle relaxation, sedation, stretching of soft tissues.

3. Treatment Duration

The recommended treatment time is of 15 to 30 minutes.

The patient should not be left alone in the Hubbard Tank.

4. Indications and contra-indications 

As in whirlpool bath.

C. Contrast Baths
Contrast baths are an alternative method of applying heat with a certain amount of control to aid the normal body temperature- regulating mechanism.

There is an alternate immersion of the part in hot and cold water.

1. Method of Application

Fill two baths of a suitable size, depending on the limb to be treated; one with hot water (40°C to 45 °C) and the other with cold water at 15°. 

The treatment should begin and end with hot water.

Some therapists prefer to end with cold water. Place the limb in hot water for 3 minutes. Place the limb immediately afterwards in cold water for 1 minute. Repeat the cycle up to three times.

Maintain the hot and cold water at a constant temperature.

The whole procedures should not take more than 15 minutes.

2. Physiological Effects of Contrast Baths
1. Marked vasodilatation occurs immediately.

2. The skin temperature increases rapidly.

3. An increase of deeper circulation occurs reflexively.

4. Marked sedative effect.

3. Indications of Contrast Baths
1. Post traumatic swelling.

2. Pain due to swelling.

3. Chronic inflammation.

4. Contraindications of Contrast Baths
1. Advanced peripheral vascular disease

2. Arterial insufficiency

3. Diabetes
UNIT 7:


CRYOTHERAPY

Cryotherapy or ice therapy is the application of cold to the body tissues after injury. This practice is as old as medicine itself.

Nowadays, local cold application may be applied by the use of various forms of ice or frozen gel packs, or by evaporation of volatile fluids from the skin.Often skin temperature is reduced to 10 C°.

 A. Physiological Effects of Cold Application

1. Circulatory Response

The initial skin reaction to cooling is an attempt to preserve heat. It is accomplished by an initial vasoconstriction. This haemostatic response has the effect of cooling of the body part.

After a short period of time, the duration depends on the area involved, a vasodilatation follows with alternating periods of constriction and dilatation. This reaction of “hunting” for a mean point of circulation is called “Lewis’s Hunting Reaction”.
During the vasodilatation, the arteriovenous anastomosis is closed, thus causing an increase blood flow through the capillaries. This is beneficial in the treatment of swelling and tissue damage.

Physiotherapeutic Uses of the Circulatory Effect:

The initial vasoconstriction is often used to limit the extravasations of blood into the tissues following injuries (e.g. sports injuries). Ice therapy is then usually followed by some forms of compression bandage.
The alternate periods of vasoconstriction and vasodilatation affect the capillary blood flow and it is across the capillary membrane that tissue fluid can be removed from the area and returned in the systemic circulation. Increased circulation allows more nutrients and repair substances into the damaged areas.

Thus ice therapy is very useful in removing swelling and accelerating tissue repair. i.e. ice cubes massage may be used to accelerate the rate of repair of pressure sores.

The reduced metabolic rate of cooled tissues allows cooled muscle to contract many more times before fatigue sets in.

2. Neural response

The skin contains primary thermal receptors. Cold receptors are several times more numerous than warm receptors. The cold receptors respond to cooling by a sustained discharge of impulses, the rate of which increases with further cooling. 

The rate of conduction of nerve fibers in a mixed (motor and sensory) peripheral nerve is reduced by cooling. The first fibers affected by gradual cooling are the A fibers (myelinated) and eventually at very low temperatures the B and C fibers (non-myelinated) are affected.

In practice, motor nerve paralysis is never produced by ice.

3. Excitatory Cold Mechanism

When cold is applied in an appropriate way on the skin, ice can be used to increase the excitatory bias around the anterior horn cell.
Combined  with other forms of excitation (brushing, tapping,…) and with the patients’ volitation, this can often produce contraction of an inhibited muscle (only with intact peripheral nerve supply). 

This effect can be used when muscle are inhibited postoperatively or in the later stages of regeneration of a mixed peripheral nerve.

B. Uses of Ice Therapy

· Reduces pain.

· Reduces spasticity.

· Reduces muscle spasm.

· Reduces swelling.

· Promote repair of the damaged tissues.

· Provide excitatory stimulus to   inhibited muscles.
· Reduction of Pain
Pain reduction is one of the major effects of ice application which has been used for many years.

The probable mechanism is that by the stimulation of cold receptors, impulses will be send back which will pass into the posterior root of the spinal cord. These impulses, arriving through large diameter nerves, effectively block out any other (pain) impulses attempting to access the spinal cord (pain gate theory).

This reduces the pain temporarily. For permanent pain relief, positive physiotherapy (strengthening, mobilization) has to be given during this period of transient pain relief.

Reduction of Spasticity
· Spasticity is the pathological state of increased muscle tone resulting from damage to the upper motor neurons. The small anterior horn cell from the higher control of extrapyramidal system and fires spontaneously at an increased rate. The net result of this is ultimately to increase tone in the extrafusal muscle fibers, when the hypertonic spastic state appears. 

· Spasm is a normal response to injury or pain and is manifested as an increase in muscle tone in a specific area with the apparent aim of limiting movement and further damage. However the amount of spasm is often exceeding and the sustained contraction of muscles will in turn start to produce pain, often resulting then in more spasm.

The mechanisms by which cold reduces spasticity and spasm are probably:

· the reduced  velocity of nerve conduction.

· the depressed sensitivity of receptors such as the muscle spindle.

These structures are fairly deep and it would take several minutes to produce a sufficiently low temperature to affect them. 

As it was clinically demonstrated that the reduction of spasm and spasticity occurs within 30 seconds of ice application, the reaction to cooling can only be at the superficial tissues at the skin.

The skin stimulus produced by cold must have an effect on the general level of excitation and inhibition in the region of the anterior horn cells.

Once spasm and spasticity have been reduced, more long-time treatment is given in order to sustain the condition. In the case of spasm, active movements are used to break down the vicious circle of pain-spasm-more pain- more spasm.

With spasticity, the technique will depend upon the preference of the physical therapist.

C.  Techniques of Application of Cryotherapy
The way which ice is applied will vary according to the required effects.

It may be applied in the following ways:

1. Ice towels

2. Ice packs

3. Immersion

4. Ice cube massage

5. Excitatory cold ( quick ice)

6. Ice spray

7. Cold gel

1. Ice towels 

It is a popular method of application because there is little danger of producing an ice burn.

· Preparation: 

a. Prepare the bed by removing the blankets and sheets, and cover it with waterproof material.

b. Adequately expose the part to be treated; protecting any clothing that the patient needs to wear.

c. Prepare the ice solution by filling a large container with two parts of flaked or crushed ice to one part of water. This mix should give a much in which two terry towels are immersed.

· Application: 

a. The sulphur water is wrung from the towel, leaving as much ice   clinging to it as possible. It is then applied to the part to be treated.

b. The towel should be changed every 30 seconds to 2 minutes at least.

c. Up to ten towels can be applied consecutively; more if the physical therapist considers they will be beneficial. The total treatment of time will be 15 to 30 minutes.

· Modification of ice towel technique:

In the presence of swelling, it is permissible to elevate the limb and to completely surround the joint with ice towels.

The patient can exercise with the towels in position. It is also possible for the physical therapist to apply manual resistance techniques with the towel in position.

When treating spastic muscles the towels are applied along the length of the muscle from its origin to its insertion and appropriate relaxation/ facilitation techniques are applied by the physical therapist.

2. Ice Packs:

Crushed ice may be placed inside a specially made terry towel bag or an ice towel folded into an appropriate shape.

· Preparation of the bed: 

A gutter made of polythene sheet is folded and placed on the bed. A folded towel is placed underneath its edge in order to channel the water produced from melting ice into a container at the side of the bed. The gutter will be positioned below the part to be treated.

· Preparation of the patient:

The part to be treated is exposed and put into a comfortable position over the prepared gutter. A vegetable or coconut oil is spread over the skin on which the ice pack is to be placed in order to prevent ice burn.

Ice burns are produced by super cooling of the skin. This may occur if water from the ice pack accumulates between the pack and the skin, absorbs salts from the skin and becomes very cold. The layer of oil causes the water produced by the melted ice to run quickly and easily off the skin and into the gutter, thus preventing super cooling. Melting of the ice is an essential part of the treatment as the water produced conducts heat from the skin to the ice inside the pack.

· Application:

The wet ice pack is placed on the top of the part to be treated. Packs should never surround a limb as it would inevitably put pressure on one aspect of the limb and could reduce the local circulation. A reduced circulation would prevent a normal circulatory response to cooling and might precipitate an ice burn. The pack should be positioned for 10 to 20 minutes.

3. Immersion:

Immersion is a technique in which the part to be treated is immersed in an ice solution. It is only applicable for hands, feet and elbow.

· Preparation: The solution is made up of 50% ice in 50% water placed in 

a suitable container.

· Application: The patient immerses the body part in the solution and 

keeps it either for a single 10 minutes session or for a series of shorter immersions until a total of ten minutes has been reached. The patient could often experience pain, enough to cause him to faint. A close monitoring and supervision of the session is indicated.

4. Ice Cube Massage:

Ice cube massage is a useful method of application as it does not require an ice machine. It is useful in small department or at home.

· Preparation:

A large block of ice, e.g. water frozen in a yoghourt pot, has one end wrapped in a towel, the other end being left free. The patient is adequately exposed and supported.

· Application:

The exposed end of the ice block is massaged in a circular manner over the area, applying only minimal pressure to the part. The maximum time of application is of 10 minutes. The desired effect may be achieved before this time. The technique is useful for the treatment of bedsores, where the ice is massaged gently on the skin surrounding the sore for about 2 minutes. 
The skin is then gently dried (by dabbing or with the airflow of a hair dryer). The ice application is then repeated three to four times. A marked increase in circulation is achieved almost immediately and this should accelerate tissue repair. 
It can be used on pressure areas which are threatening to break down as the increase in circulation may prevent this happening.

5. Excitatory Cold: 

The marked sensory stimulus of ice on the skin may be used to facilitate contraction of inhibited muscles. It is first necessary to ascertain the spinal root level supply (myotone) of the inhibited muscle and then to find the area of skin which has the same root supply (dermatome).

Once this has been done, the ice is stroked quickly three times over the dermatome and the skin is then dried. This sensory stimulus passes back via the peripheral nerve and enters the cord through the posterior horn. The anterior horn cells have many connections with these sensory fibers and a net result is a raising of the level of excitation around the anterior horn cell. The increased excitation may be enough to supplement the patient’s willed effort to make the muscle contract. In the case of inhibition or the later stages of recovery following a nerve lesion the technique of “quick ice” is often a useful stimulus in aiding voluntary contractions of the muscle.

6. Vapo-coolant Spray

7. Ice gel Packs

D.  Contraindications to Ice Treatment:

1. Psychological:

The thought of ice terrifies many patients, particularly the elderly. Many claim their condition worsened by cold. If the therapist can not persuade or demonstrate to the patient that ice will be beneficial then it might be better to use another technique.

2. Cardiac Conditions

For 6 months after a myocardial infarction, ice treatment should be avoided. The initial shock of the ice application may cause a marked drop in blood pressure , thus causing an increase in heart rate; a weak heart may not be able to meet his demand.

The left shoulder and the heart have the same sympathetic nerve supply and it has been shown that ice applied to the left shoulder can cause overflow of excitatory impulses to the heart via these sympathetic nerves. Ice to the left shoulder should be therefore avoided in patients with any sort of cardiac disease.

3. Peripheral Nerve Injuries

Blood vessels in the area supplied by several peripheral nerves lose their normal response to cooling. If such an area is cooled with ice, the net result would be that the part becomes very cold and takes many hours to regain  a normal temperature.

4. Vasospastic Disease

The vasospasm in diseases such as Morbus Raynaud’s is made worse by the application of ice.

5. Peripheral Vascular Disease

As cold application may reduce an already inadequate blood supply, ice is to be avoided. However, since the metabolic rate of the tissue is also lowered, it is doubtful whether gangrene would ensure from cold treatment.

6. Cold Sensitivity

Even if all precautions are taken, there will still be a small number of patients who react adversely to ice. Following the application of ice, these patients produce local histamine-like urticaria which looks like a nettle rash and itches. These patients are unsuitable for ice treatment.

UNIT 8: 
PELOIDS  APPLICATION :Mud Packs and Baths
Mud has been used for therapeutic purposes for thousands of years. It is characterized by having high and low specific heat conductivity.

1. Types of Mud

Types of mud or peloids used in treatment are of the following types:

a. Mineral mud or Fango: 
This type consists essentially of volcanic ashes found near lakes.

It contains sulfur, iron, silicates and radioactive material.

(the radioactive materials contribute nothing to the effectiveness of mud treatment).

b. Mineral sea mud:

    This type consists of remains of sea life.

It is found along the shores of waterways.

c. Organic moor or peat mud:

It consists of decaying or decomposed vegetable matter as from rots, leaves. This type of mud is found in a crude form and must be processed before being used for packs and baths.
In spite the fact that mud treatment is less convenient than other forms of heat treatment modalities, it does have valuable therapeutic effects.

2. Therapeutic Effects of Mud:

a. Thermal Effect: 

Warm mud applications increases the local metabolism.

b. Mechanical Effect: 

The pressure of the mud on the body surface and the osmotic changes in the skin lead to softening and resolution of pathological products.

c. Chemical Effect:
Mineral effect from the minerals in the mud, there is an increased ions transfer and ions migrate to the other pole. Depending on the ion transfer properties from the products in the mud (as in iontophoresis), therapeutic effects are achieved: Zinc for fungi, Copper for allergic conditions, Iodine for adhesions, Magnesium for edema and salycicates.  

d. Physiological Effect: 

a. Increased blood pressure, increased pulse rate, and increased internal body temperature.

b. Relief of pain and muscle spasm.

e. Psychological Effects:

Direct contact and pressure reduce anxiety and stress related symptoms. Moist heat has a soothing and calming effect.

(more than by hydrotherapy i.e. as  hot packs).

3. Indications of Mud Baths and Packs
· Chronic Inflammatory joint conditions causing joint pain: Osteoarthritis, Rheumatoid arthritis. 

· Chronic back pain (lumbago, sciatica).

· Chronic post- traumatic stiffness.

· Neuritis (peripheral) due to diabetes.

· Gout.

· Neuralgia, pain relief.

· Obesity.
· Fibrositis.
4. Contraindications of Peloids Application
· Acute inflammation.

· Haert Disease ( High BP, circulatory insufficiency)

· Respiratory disease.

· Wound infection ( unless single use).

· Tuberculosis.

· Cancer.

· Sensitive skin.

· Sensitive patients to pressure (the weight of the mud might cause claustrophobia).

5. Mud Application

Mud maybe used as a local application for localized areas of the body or by general applications for the whole body.

1. Mud Packs Application Procedure:

Peloids may be used for single, local areas as on hands or feet.

· The mud (mixed with water) is heated at 42°C (or 108°F) in a pressure cooker or a double boiler. 
· Mud is spread on cloth (permeable cotton or linen) larger than the area to treat.
· Check /verify temperature before applying as the mud will be applied carefully to avoid skin burn or too rapid loss of heat. 
· Place the pack in direct contact with the skin and cover it with towels or transparent plastic sheets or other waterproof material and apply for 20 to 30 minutes.
· Following the treatment, remove the remaining mud, dry and wrap the body part until patient is cooled off.
2. Mud Baths by Immersion

· Mud baths can be given in natural mud pools as a whole bath or as a partial bath. 
· Its temperature is from 38°C to 44°C (or 102°F to 110°F) and usually the mud level reaches up to the shoulder though if the patient complains of discomfort due to overweight of the mud or high temperatures, a ¾ or ½ bath (up to the waist) will be used.
· The treatment duration is from 10 to 20 minutes.
· An Infra red lamp can be placed on the body part to continue heating.
· Inconvenience: the needs for tank.

7. Disadvantages of Peloids:
· Difficulty in storing and in heating the mud in a special container. Not practical for inpatients treatments as rather messy. 

· Difficulty in supplying the mud if the department is located in geographical areas that are not producing the mud.

· Cross infection risks and not easy disposal of the mud. 

· Therefore, it appears that peloids are more often used in spa or health centers than in hospital settings.

UNIT 9:

THERAPEUTIC RESORTS – SPA

1. Definition:

SPA is a place where water containing minerals is pumped or conducted naturally and is used for therapeutic purposes.

The word SPA (Sanitas Per Aqua) is applied to the place where therapeutic agent as mud, lakes or sea water is present. SPA may also be referred to a resort that offers programs for physical and spiritual self improvement. 

These programs may include a combination of fitness and recreation regimens, cosmetic treatment of facial and body and physical treatment.

SPA is always located near or in the mountains or seas.

2. Types of SPA:

· SPA may be classified according to:

1. The diseases that can be treated, e.g. skin disease, rheumatic diseases, cardiovascular diseases.

2. The disabilities which need careful medical care and supervision. These place contain the following:

· Housing units with specific equipments and technical devices.

· Transport devices.

· Social activities

· Nursing care

· Specialized physical therapists ( pediatric physical therapist, orthopedic physical therapist,…)

· Specialized recreational programs e.g. basket ball, volleyball,…

· Spa may also be classified according to the natural conditions:
· Inland SPA, which depends mainly on the use of minerals and sulphuric water.

· Sea side SPA, which depends mainly on the use of curative sea water and algae.

3.  SPA  Design:

SPA should be designed to offer the following facilities:
1. Treatment center:

a. Diagnostic clinic with modern equipment and well trained personnel.

b. Laboratory to investigate some aspects of balneotherapy.

c. Department of Physical therapy containing mineral bathes and hydrotherapy

2. Living quarters

3. Outdoor walking areas(wheelchair accessible)

4. Medical and administrative personnel.
5. Engineering and maintenance staff.

4. Effects:

The effects of SPA treatment depends on:

1. Therapeutic action of mineral water (temperature, hydrostatic and hydrodynamic pressure of water, chemical constituents of water).

2. The change of environment.

3. The physical and mental relaxation and training gained.

Stream Baths

Stream Baths:

 It is consisting of two or more chambers ranging in temperature from 120°F to 212°F or higher, but mainly used at 150°F for curative purposes. Saunas and steam baths are similar in effect; the decision to take one rather than the other will be guided by personal preference. In a sauna the heat acts more quickly to eliminate toxins through the skin, though some consider the moist air of a steam bath to have a high or obviously  effect on the respiratory system. Saunas are deeply relaxing and are a great way to decrease the stress.
Indication

treating pain caused by pulled back muscles.

 chronic rheumatoid arthritis.

bronchial asthma.

unstable hypertension.

severely disturbed peripheral blood circulation.

Warnings

The stream baths should not taken by people with acute rheumatoid arthritis, acute infection, sexually transmitted diseases, acute mental disorder, inflammation of an inner organ or blood vessels, circulatory problems or acute cancer.

Stream Baths
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