Cruciate Ligament Disease.

Cranial cruciate ligament rupture is one of the most common orthopaedic injuries we see in dogs, and is occasionally seen in cats.

In humans, this injury is almost always traumatic and often the result of a sporting injury.  In dogs, we would recognise a truly traumatic rupture of the cruciate ligament in around only 10-20% of the injuries we see.  These dogs have a spectacular injury – they get hit by a car, or fall from a height, or have a high speed fall.

The majority of dogs we treat (at least 80%), rupture their cruciate trotting along at the park, or following a trivial accident.  Most of these ruptures follow periods of intermittent low grade lameness over weeks to months,  which wax and wane with exercise and often improve with rest.  They then suddenly rupture and the dog holds their leg up initially, then starts to toe touch over the next few days.  

These dogs have a degeneration of the cranial cruciate ligament and 60-70% of them have arthritis present in the knee at the time of the rupture.  The degeneration affects both knees and around 30-40% of dogs will rupture the cruciate in the other knee over the next 2 years.

Anatomy and function.

The knee (or stifle joint) is found on the back leg and is very similar in position and function to the human knee.  It is a hinge joint between the femur (thigh bone) and tibia (shin bone) and has a patella (kneecap) just like in humans.

There are 2 cruciate ligaments which cross over in the middle of the knee and prevent the tibia from sliding forwards or backwards relative to the femur, but still allow the joint to hinge.  The cranial cruciate ligament also prevents the knee from over straightening past 180 degrees and prevents the lower leg and foot from rotating inwards excessively.  The ligament is always under strain or load.  

The meniscal cartilages are two C-shaped structures made of elastic rubbery cartilage which act as shock absorbers between the femur and tibia.  These can be injured when the cruciate ruptures, especially in large dogs,  and must be treated for the dog to walk well following injury.
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Injury!

Pressure on the knee which causes the knee to over straighten, or the foot to over rotate inwards relative to the knee can damage the cruciate, especially where the ligament is already under going degeneration.  The conformation (or way the knee is put together) in some dogs will exacerbate this pressure and make injury more likely.

When the cruciate is damaged it may either fray and break fibres without completely rupturing or it may completely rupture.  If the ligament ruptures the tibia becomes unstable and slides forward up to 0.5cm whenever the dog puts weight on leg and stretches the joint capsule and meniscal attachments (painful!).  If the ligament partially tears then the knee is painful especially when fully straightened, but little or no sliding movement occurs.
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Treatment.

Animals with suspected cruciate damage will have a series of manipulations performed on the knee which will tell us whether the ligament has ruptured or not.  These may need to be done under general anaesthetic if the knee is painful.  

Xrays are always performed under general anaesthetic to evaluate the joint for arthritis and other conditions which may mimick cruciate injury.  The hips are also xrayed as some dogs will also have undiagnosed hip problems which can complicate recovery.

Once the diagnosis is made, an assessment is made of the best method of repairing the injured knee.  These decisions are usually made based on the weight of the animal, the activity levels of the animal and other conditions which may be present.  For many animals the option chosen has very clear advantages over other options, but for some dogs and some injuries there is no clearly better procedure and on balance the one best suited is chosen.

1. Conservative therapy – means that no surgery is done.  Medications are used to help reduce arthritis development, weight is controlled and an exercise program which helps joint mobility, but reduces arthritis development is started.  This option is generally reserved for very light animals (especially cats) and older dogs who may have other illnesses and lead sedentary lives.

2. Extracapsular Stabilisation – is the most common surgery performed.  It works very well for dogs under 15 kg, works well for dogs 16-25kg, and works well for dogs heavier than 25kg if they are not constantly athletically active.

Surgery involves opening the injured knee and removal of the damaged ligament.  The meniscal cartilages are examined and treated if injured.  The joint is flushed and the joint capsule is closed.  A nylon prosthesis is then anchored to the back of the joint at the femur and passed down through the tibia and secured with a stainless steel clip.  This nylon prosthesis sits just outside the joint and secures the joint in the same plane as the ruptured cruciate ligament, allowing normal bending of the knee, without the abnormal sliding movement.
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3. Tibial Plateau Levelling Osteotomy (TPLO) – is generally held to be the best procedure available for large or very active dogs.  In many dogs with cruciate ligament injuries the angle of the top of the tibia relative to the femur is abnormal compared to the general population of dogs who do not have cruciate injuries.  Surgery to alter this angle reduces pressure on the cranial cruciate and reduces the abnormal sliding movement which follows injury and also reduces the risk of damage to the meniscal cartilages.  This surgery has been shown to provide the best results possible so far in treating cruciate injuries.  

The surgery involves cutting a wedge or semicircle cut in the tibia, moving the top part of the tibia and then supporting the bone with a bone plate while it heals. Dogs generally recover rapidly following this surgery.  The surgery is technically demanding and is done by a referral orthopaedic specialist.
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Aftercare.

Animals undergoing any procedure for cruciate ligament injury are treated with pain relief medication before, during and after surgery.  They will go home with medication to reduce pain and inflammation.  Antibiotics are used during surgery to reduce the risk of infection.  Most animals will have a support bandage following surgery to protect the knee.  The shape of the hindleg in some animals (especially cats) prevents us using a bandage.

We also use a course of injections given once a week for 4 weeks to reduce the development of arthritis and improve joint function.  The animals are rechecked once weekly for 4 weeks after surgery and then every 2 weeks until walking well.  The cost of these rechecks and injections are included in the surgery fee.

In general dogs need to be kept on a lead for slow gentle exercise when not at home for the first 6 weeks after surgery, and then have gradual return to off lead exercise.  The exact physiotherapy regime for each animal is tailored to there recovery and adjusted at weekly rechecks.

Very few if any dogs achieve a 100% return of function.  90-95% of dogs will achieve a very good to excellent outcome.  In general it takes 6-8 weeks to get about 80% of the improvement a dog will make, and a further 6-8 weeks to get the final 20% recovery.

Prognosis (or what to expect).

As covered at the start of this information sheet, the majority of cruciate injuries in dogs are of a degenerative nature and already have some arthritis before they rupture the ligament.  Almost all animals who rupture a cruciate ligament will develop stiffness and arthritis in the injured knee.  With successful surgery, the stiffness will be minimal and not worsen rapidly.  Without surgery most dogs will develop severe arthritis rapidly.

Dogs will generally sit with the leg out straighter, rather than have the leg tucked up under them.  They will generally be a little stiff when they first stand up, but warm up and walk well.  If they overdo exercise they may be stiff when they cool down.

30-40% of dogs will rupture the cruciate in the other knee (dogs only have 2 knees) within 18-24 months.

Risks of Surgery.

Nearly all dogs will develop some arthritis, even with surgery. 

Complications of surgery are very uncommon, but include implant failure requiring repeat surgery, infection, post operative meniscal cartilage tearing requiring repeat surgery.

Any procedure involving general anaesthetic carries the rare risk of death under anaesthetic.

Femur


Tibia


Fibula


Cranial cruciate lig


Caudal cruciate lig


Lateral meniscus


Medial meniscus





Figure 1 - Right knee front on with knee bent.





Figure 3 – Partial tear


A = cranial cruciate,  B = meniscal cartilage


C = very small to no sliding motion





Figure 2 – Complete rupture


A = cranial cruciate, B = caudal cruciate and arrow shows sliding





Figure 4 – Extracapsular Stabilisation





A nylon prosthesis is passed on the outside of the joint capsule to prevent abnormal sliding movement of the tibia while still allowing normal bending of the knee.  This is achieved by the placement approximating the normal direction of the cruciate ligament.





Figure 5 – TPLO





A = top part of the tibia


B = the tilting forward of the back part of the tibial fragment


C = the bone plate









