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Cruciate Disease – Tibial Plateau Levelling Osteotomy

(TPLO)
What is a cruciate ligament?

Cruciate ligaments are two ligaments that are found in the knee joint. They are used to stabilise the knee whilst it bends, and help to keep the bones of the leg in their correct positions relative to each other.

There are two cruciate ligaments, one at the front (cranial) and one at the back (caudal). The vast majority of injuries occur to the cranial cruciate ligament, and only these will be discussed in this description.
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Figure 1 Cruciate ligaments and meniscal cartilages in knee joint

How do cruciate ligament injuries occur?

There are two main groups of injuries that occur to cruciate ligaments. These fall into: -

1) an abnormal force being applied to a normal cruciate ligament – e.g. a dog catching its foot in a rabbit hole whilst running

2) a normal force that is applied to an abnormal ligament – e.g. where a ligament has been damaged due to arthritis

What are the symptoms of damage to a cruciate ligament?

The symptoms vary depending on the individual. They can again be divided into two groups: -

1) acute – these dogs suddenly develop a severe lameness that may then slowly improve over a number of weeks

2) chronic – these dogs have a low grade lameness that may have been around for several months

It is possible for a case to begin as a chronic injury and to develop an acute deterioration, or vice versa.

How does a TPLO work?

The diagram below shows how the normal forces are transmitted up the leg and through the knee. The slope of the tibial plateau (black line) causes the force generated by taking a step causes a shearing force at the knee. The dog will feel this as a shifting sensation when it tries to take a step.
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The torn cranial cruciate ligament causes the forces transmitted up through the leg to cause the shin bone to shift forwards causing instability and lameness.
By reducing the slope of the tibial plateau the shearing force can be neutralised and the knee becomes stable. The TPLO changes the mechanics of the joint so that the natural design of the knee gives the stability. The implants that are used will just be present to allow the bone to heal; they are not required once the bone has healed. This makes the TPLO quite a robust long-term treatment for a larger dog. 
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Forces are now transmitted up the leg through the knee without the shin bone shifting forwards, hence the knee now feels stable.

Complication rates for TPLO surgery are 5-8%. The most common complication is a fluid filled seroma at the surgery site. This can easily be drained and is not usually serious. Wound breakdown and infection may also be seen on rare occasions. The most common reason why this happens is that the patient has not been restricted as well as would have been liked post-surgery. Most of these complications can be dealt with but they may reduce the overall success rate and will increase the cost of the surgery.

What are the complications of cruciate ligament injuries?

Pain and arthritis are the most common complications of a cruciate injury. Once the cruciate can no longer function correctly the joint will be prone to further injury. 

The most common problem is further deterioration of the arthritis that will be found in the joint. This can lead to long-term lameness and discomfort.

Further damage to the inside of the joint can also occur if the joint is stable. Two large pieces of cartilage (menisci) are found within the joint. If these are damaged it will cause severe pain and also increase the inflammation in the joint. Owners may be able to hear a click coming from the joint if there is damage to the menisci. The overall chance of damage to the menisci in the longer term is about 5%.
What is the long-term outlook for a joint with a torn cruciate ligament?

This really depends on a lot of factors such as the size of the animal, the stability of the joint, the activity of the animal, and also the degree of arthritis that the animal develops.

If the joint is stabilised successfully then the long term outlook can be quite good. Overall success rates for cruciate surgery operations range from 75 - 95%. The arthritis that is present in the joint will progress whatever treatments are used but the dog will be able to cope with the problem and have an active and healthy quality of life in the long term.
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