Article 2: Heat treatment and lower limb injuries related to excessive pronation and supination
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Thermotherapy, or heat application, is typically used in the second phase of rehabilitation to increase blood flow and promote healing in the injured area.

If used during the acute inflammatory stage, heat application may overwhelm the injured blood and lymphatic vessels, leading to increased haemorrhage and edema. 

Heat should not be applied in the first 24 hours following acute injury.

Applied at the correct time of injury, heat application can increase circulation and cellular metabolism: produce an analgesic or sedative effect: and assist in the resolution of pain and muscle guarding spasms.

Vasodilation and increased circulation result in an influx of oxygen and nutrients into the area to promote healing of damaged tissues. Debris and waste products are removed from the injury site. 

Used prior to stretching exercises, joint mobilisation or active exercise thermotherapy can increase extensibility of connective tissue, (tendons, ligaments and muscles ect.) leading to increased range of motion (ROM). 2

Heat modalities are relatively inexpensive and easy too implement.

Superficial thermotherapy

· Whirlpools.

· Hot tubs and Jacuzzis,

· Moist hot packs and

· Paraffin wax

· Heat packs/ hot water bottle

Penetrating thermotherapy

· Ultrasound

· Diathermy heat


I

Thermotherapy can be used when motion is limited by stiffness; it is the preferred modality by many patients during the sub-acute and chronic stages for tissue healing.

1) A heat pack/hot water bottle may be used to cover a specific joint or muscle for 15-30 minutes depending on the depth of injury. It can be repeated 2-3 times per day. Cover the area first with a towel the heat pack should be warm not hot (a mild to moderate sensation). Check the area every 5 minutes throughout the treatment for redness or signs of burning. 3
Never lie on top of the pack as this may accelerate the rate of heat transfer leading to burns on sensitive skin.


You should never exceed the recommended time of heat application to avoid over heating and burns. 

Never use during the first 24 hours of acute injury.

Do not use if you have poor circulation, impaired or poor sensation, or over areas of skin that are in poor condition.

Avoid heat application is you have a heart condition, hypertension, infection, deep vein thrombosis, diabetes, peripheral vascular disease or dermatitis.

Never use over an open wound. 

Heat treatments should not be administered un attended due to its relaxing effect and chance of superficial burns.


 Athletes with soft tissue contracture and muscle spasm can be recommended to use 20 min of heat treatment before a workout followed by 20 min of ice application.


Biomechanical abnormalities of the lower limb are frequently associated with injuries. There is however little scientific data supporting this contention. 


Excessive pronation

What is Pronation? 

In simple term, pronation is the flattening out of the arch when the foot strikes the ground. Normally, the foot will pronate to absorb shock when the heel hits the ground, and to assist in balance during mid-stance. The ankle will 'tip' towards the inside.

Excessive pronation can be problematic because the shifting causes increased stress on the inside/ medial aspect of the foot. It pulls on the stabilizing muscles in the lower leg (posterior tibialis) and often causes the knee to shift to the inside

An excessively pronated foot may cause excessive internal rotation of the entire lower limb during weight bearing and this increases demands on numerous structures. 1

APPEARANCE OF EXCESS/ OVER PRONATION

1. When standing, your heels lean inward.
2. When standing, one or both of your kneecaps turn inward.

3. Conditions such as flat feet or bunions may occur.

4. You develop knee pain when you are active or involved in athletics. The knee pain slowly goes away when you rest.

5. You abnormally wear out the soles and heels of your shoes very quickly.

Excessive pronation may lead to

· Extoses and hallux valgus of the first toe

· Sesamoid pain

· Callus and corn build up is common

· Plantar Fasciitis

· Achilles tendinopathy

· Medial shin pain

· Patellar tendinopathy

· Patellofemoral pain

· Stress fractures of the metatarsals and navicular

What is Supination?
Supination is the opposite motion of pronation. A foot is in supination when the ankle appears to be 'tipped' to the outside so you are standing on the outside border of the foot. Supination allows the foot to be a more stable, rigid structure for when we push off on our next step. The foot naturally supinates during the toe-off stage (when the heel first lift off the ground until the end of the step) to provide more leverage and to help ‘roll’ off the toes.

Excessive supination predisposes the ankle to injury because the stabilizing muscles on the outside of the lower leg (peroneals) are in a stretched position. It does not take much force to cause the ankle to roll over, potentially causing ligament damage. 1

Excessive supination can cause

· Stress fractures of the fibular and metatarsals
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Note: Every body pronates and supinates
It is the body's way to absorb shock and allow the foot to work as a lever. Excessive motion in either direction can be very problematic if not controlled.

Correct footwear and orthose's (shoe supports) may be helpful. Orthoses can be placed in the shoe to correct abnormal lower extremity mechanics and alignment. They do not change structural abnormalities and should not be considered the only means of treatment of excessive movement. A correct warm up will help to prepare the muscles and tendons for any activity or sport. Without a proper warm up the muscles and tendons around your feet, ankles and lower legs will be tight and stiff. There will be limited blood flow to the lower legs, which will result in a lack of oxygen and nutrients for those muscles. Flexible muscles are extremely important in the prevention of most ankle and lower leg injuries. When muscles and tendons are flexible and supple, they are able to move and perform without being over stretched. If however, your muscles and tendons are tight and stiff, it is quite easy for those muscles and tendons to be pushed beyond their natural range of movement. Strengthening and conditioning the muscles of the lower leg will also help to prevent ankle and lower leg injuries.
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