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The Basics
The knee is a fairly complicated joint. It consists of the femur above, the tibia below, the
kneecap (patella) in front, and the bean-like fabellae behind. Chunks of cartilage called
the medial and lateral menisci fit between the femur and tibia like cushions. An assortment
of ligaments holds everything together, allowing the knee to bend the way it should and
keep it from bending the way it shouldn't.
There are two cruciate ligaments that cross inside the knee joint: the anterior (or, more
correctly in animals, cranial) cruciate and the posterior (in animals, the caudal) cruciate.
They connect from one side of the femur on top to the opposite side of the tibia on the
bottom, the two ligaments forming an X (hence the name cruciate) inside the knee joint.
They are named for their attachment site on the tibia (the cranial cruciate attaches to the
front of the tibia and the caudal cruciate attaches to the back of the tibia). This may be
hard to visualize based on the description but the illustration above shows the orientation
of the two crossing ligaments effectively. The anterior/cranial cruciate ligament prevents
the tibia from slipping forward out from under the femur.
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Finding the Rupture
The ruptured cruciate ligament
is the most common knee injury
of dogs; in fact, chances are
that any dog with sudden rear
leg lameness has a ruptured
anterior cruciate ligament
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rather than something else.
The history usually involves a
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rear leg suddenly so sore that
the dog can hardly bear weight
on it. If left alone, it will appear
to improve over the course of a week or two but the knee will be notably swollen
and arthritis will set in quickly. Dogs are often seen by the veterinarian in either
the acute stage shortly after the injury or in the chronic stage weeks or months
later.

A forward view of the canine knee joint. Illustration is public domain via
Wikipedia.

The key to the diagnosis of the ruptured cruciate ligament is the demonstration
of an abnormal knee motion called a drawer sign. It is not possible for a normal
knee to show this sign.
The Drawer Sign

The veterinarian stabilizes the position of the
femur with one hand and manipulates the tibia with the other hand. If the tibia moves forward (like a
drawer being opened), the cruciate ligament is ruptured. (See a video of this manipulation.)

Drawer Sign

Another method is the tibial compression test where the veterinarian stabilizes the femur with one hand
and flexes the ankle with the other hand. If the ligament is ruptured, again the tibia moves abnormally
forward.
If the rupture occurred some time ago, there will be swelling on side of the knee joint that faces the other
leg. This is called a medial buttress and is a sign that arthritis is well along.
It is not unusual for animals to be tense or frightened at the vet's office. Tense muscles can temporarily
stabilize the knee, preventing demonstration of the drawer sign during examination. Often sedation is
needed to get a good evaluation of the knee. This is especially true with larger dogs. Eliciting a drawer
sign can be difficult if the ligament is only partially ruptured so a second opinion may be a good idea if the
initial examination is inconclusive.
Since arthritis can set in relatively quickly after a cruciate ligament rupture, radiographs to assess arthritis
are helpful. Another reason for radiographs is that occasionally when the cruciate ligament tears, a piece
of bone where the ligament attaches to the tibia breaks off as well. This will require surgical repair and
the surgeon will need to know about it before beginning surgery. Arthritis present prior to surgery limits
the extent of the recovery after surgery though surgery is still needed to slow or even curtail further
arthritis development.

The drawer sign is exhibited when the
tibia is able to forward from underneath
the femur (similar to a drawer opening).
If this action is demonstrated, the
cruciate rupture is confirmed. The
motion is exaggerated here for the
purposes of illustration. Illustration by
MarVistaVet.

How Rupture Happens
Several clinical pictures are seen with ruptured cruciate ligaments. One is a young athletic dog playing roughly who takes a bad step and
injures the knee. This is usually a sudden lameness in a young large-breed dog.
A recent study identified the following breeds as being particularly at risk for this phenomenon: Labrador retriever, Golden retriever,
Rottweiler, Neapolitan mastiff, Newfoundland, Akita, St. Bernard, Chesapeake Bay retriever, and American Staffordshire terrier.
On the other hand, an older large dog, especially if overweight, can have weakened ligaments and slowly stretch or partially tear them.
The partial rupture may be detected or the problem may not become apparent until the ligament breaks completely. In this type of patient,
stepping down off the bed or a small jump can be all it takes to break the ligament. The lameness may be acute but have features of more
chronic joint disease or the lameness may simply be a more gradual/chronic problem.
Larger, overweight dogs that rupture one cruciate ligament frequently rupture the other one within a year's time.
An owner should be prepared for another surgery in this time frame.
The cranial cruciate rupture is not limited to large breed dogs. Small dogs can certainly rupture their ligaments as well and, while arthritis
is slower to set in when the patient is not as heavy, there is an association with cruciate rupture and medial luxating patella that is very
common in small breed dogs. With the patellar luxation, the kneecap flips in and out of the patellar groove. If the condition is relatively
mild, it may not require surgical correction but it does stress the cranial cruciate ligament and can predispose to rupture and need to
correct both conditions surgically.
What Happens if the Cruciate Rupture is Not Surgically Repaired
Without an intact cruciate ligament, the knee is unstable. Wear between the bones and
meniscal cartilage becomes abnormal and the joint begins to develop degenerative
changes. Bone spurs called osteophytes develop resulting in chronic pain and loss of joint
motion. This process can be arrested or slowed by surgery but cannot be reversed.

Normal Stifle Radiograph

Osteophytes are evident as soon as 1 to 3 weeks after the rupture in some
patients. This kind of joint disease is substantially more difficult for a large
breed dog to bear, though all dogs will ultimately show degenerative changes.
Typically, after several weeks from the time of the acute injury, the dog may
appear to get better but is not likely to become permanently normal.
In one study, a group of dogs was studied for 6 months after cruciate rupture.
At the end of 6 months, 85% of dogs less than 30 pounds of body weight had
regained near normal or improved function while only 19% of dogs over 30
pounds had regained near normal function. Both groups of dogs required at
least 4 months to show maximum improvement.
What Happens in Surgical Repair?
There are three different surgical repair techniques commonly used today. Every surgeon
will have their own preference for which technique is best for a given patient's situation.
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Extracapsular Repair
This procedure represents the traditional surgical repair for the cruciate rupture. It can be
performed without specialized equipment and is far less invasive than the newer
procedures described below. First, the knee joint is opened and inspected. The torn or
partly torn cruciate ligament is removed. Any bone spurs of significant size are bitten away
with an instrument called a rongeur. If the meniscus is torn, the damaged portion is
removed. A large, strong suture is passed around the fabella behind the knee and through
a hole drilled in the front of the tibia. This tightens the joint to prevent the drawer motion,
effectively taking over the job of the cruciate ligament.

Typically, the dog may carry the leg up for a good two weeks after surgery but
will increase knee use over the next 2 months eventually returning to normal.
Typically, the dog will require 8 to 12 weeks of exercise restriction after surgery
(no running, outside on a leash only including the backyard).
The suture placed will break 2 to 12 months after surgery and the dog's own
healed tissue will hold the knee.
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Tibial Plateau Leveling Osteotomy (TPLO)
This procedure uses a fresh approach to the biomechanics of the knee joint and was developed with larger
breed dogs in mind. The idea is to change the angle at which the femur bears weight on the flat "plateau" of
the tibia. The tibia is cut and rotated in such a way that the natural weight-bearing of the dog actually
stabilizes the knee joint. As before the knee joint still must be opened and damaged meniscus removed. The
cruciate ligament remnants may or may not be removed depending on the degree of damage.
This surgery is complex and involves special training in this specific technique. Many radiographs are
necessary to calculate the angle of the osteotomy (the cut in the tibia). This procedure typically costs
substantially more than the extracapsular repair as it is more invasive to the joint.

Radiograph of a
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Typically, most dogs are touching their toes to the ground by 10 days after surgery although it can
take up to 3 weeks.
As with other techniques, 8-12 weeks of exercise restriction are needed.
Full function is generally achieved 3 to 4 months after surgery and the dog may return to normal
activity.
Tibial Tuberosity Advancement (TTA)
The TTA similarly uses the biomechanics of the knee to create stability though this procedure changes the
angle of the patellar ligament. This is done by cutting and repositioning the tibial crest where the patellar
ligament attaches and implanting a titanium or steel "cage," "fork," and plate as well as bone grafts to
stabilize the new angle. Like the TPLO, bone is cut, special equipment is needed including metal implant
plates. Similar recoveries are seen relative to the TPLO.
Which Procedure is Better?

Lateral placement of orthopedic
wire. Radiograph by MarVistaVet.

The TTA and TPLO are much more invasive, much more expensive, and require special equipment and
specially trained personnel. They have greater potential for complication. Are they worth it? For dogs under 45 lbs, it is generally accepted
that there is no clear advantage of the newer procedures over extra capsular repair. For larger dogs, there is great controversy. For all the
theory behind TPLO and TTA, results one year post-operative seem to be the same regardless of which of the three procedures the dog
had performed. There is some evidence that recovery to normal function may be faster with the newer procedures. Controversy continues
and there are strong opinions favoring each of the three procedures. Discuss options with your veterinarian in order to decide.
General Rehabilitation after Surgery
Rehabilitation following the extracapsular repair method can begin as soon as the pet goes home. The area can be chilled with a padded
ice pack for 10 minutes a couple times daily. (Do not try to make up for a skipped treatment by icing the area longer; prolonged cold
exposure can cause injury.) Passive range of motion exercise where the knee is gently flexed and extended can also help. It is important
not to induce pain when moving the limb. Let the patient guide you. Avoid twisting the leg. After the stitches or staples are out (or after the
skin has healed in about 10 to 14 days), water treadmill exercise can be used if a facility is available. This requires strict observation and,
if possible, the patient should wear a life jacket. Rehabilitation for patients with intracapsular repair is similar but slower in progression.
Rehabilitation after TPLO or TTA is gentler. Icing as above and rest are the main modes of therapy. After 3 to 4 weeks, an increase in light
activity can be introduced. A water treadmill is helpful. No jumping, running or stair-climbing is allowed at first. Expect the osteotomy site to
require a good 6 weeks to heal.
What if the Rupture Isn't Discovered for Years and Joint Disease is Already Advanced?
A dog with arthritis pain from an old cruciate rupture may still benefit from a TPLO surgery and possibly from the TTA. Ask your
veterinarian if it may be worth having a surgery specialist take a look at the knee. Most cases must make do with medical management.
Visit our section on arthritis treatment.
Meniscal Injury
We mentioned the menisci as part of the knee joint. The bones of all joints are capped with cartilage so as provide a slippery surface
where the bones contact each other (if the bones contact each other without cartilage, they grind each other down). In addition to these
cartilage caps, the stifle joint has two blocks of cartilage in between the bones. These blocks are called the menisci and serve to distribute
approximately 65% of the compressive load delivered to the knee. The only other joint with a meniscus is the jaw (temporomandibular
joint).
When the cruciate ligament ruptures, the medial (on the inner side of the knee) meniscus frequently tears and must either be removed,
partly removed, or ideally repaired. This is generally done at the time of cruciate ligament surgery and we would be remiss not to mention
it.
Pets with meniscal damage may have an audible clicking sound when they walk or when the knee is examined, but for a definitive
diagnosis the menisci must actually be inspected during surgery. It is difficult to access the menisci and thus repairing a tear in the
meniscus is problematic; furthermore, poor blood supply to the menisci also makes good healing less likely. For these reasons, removal of
the damaged portion of the meniscus is the most common surgical choice. This leaves some meniscus behind to distribute the
compression load on the knee but removes the painful, ineffective portion.
Areas of current research include techniques to improve blood supply to the healing meniscus so that repair can be more feasible. If
meniscal damage has occurred in a cruciate rupture, arthritis is inevitable and surgery should be considered a palliative procedure.
Enhancing Recovery after Surgery

Conﬁnement
Enhancing recovery post-operatively is largely about strict confinement early. This cannot be over-emphasized. Be prepared to crate your
dog our employ a pen such as a child's playpen depending on the dog's size. A corral of sorts can be constructed with boxes and a baby
gate. Be sure you understand the instructions with regard to gradual return to exercise over several months.
Adequan Injections
A series of Adequan injections can help with joint inflammation as well as lubrication. Typically injections are given twice a week for a total
of eight injections.
Glucosamine
Oral joint supplements such as glucosamine contain cartilage building blocks to help the body repair cartilage damage. This is an excellent
time to begin supplementation and there are numerous brands.
Weight Management
Overweight dogs have an increased risk for arthritis and for cruciate rupture. A weight management program can reduce the potential for
arthritis and can reduce the risk of rupture of the opposite cruciate ligament. If your dog is overweight, ask your vet about a weight

management plan that might be started during the recovery period.

Professional Rehab/Physical Therapy
Nothing compares to professional rehab for return to function. If you are lucky enough to have such a facility in your area, consider
utilizing their services. A list of home exercises may be obtained and/or the dog can visit weekly or a few times weekly for exercise and
treatment. Some facilities allow the dog to board and have daily treatment. Ask your vet about this option.
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If your dog has been diagnosed with a torn cranial cruciate
ligament, you will probably be considering surgical treatment
options that may include a tibial plateau leveling osteotomy
(TPLO). The procedure is tough enough to say, let alone
understand! The development of the TPLO is one of the most
interesting stories in veterinary medicine.
A basic summary of this history will help in understanding why
the TPLO has generated so much controversy. Descriptions of
cranial cruciate ligament tears can be found for more than half
a century in the veterinary literature. Indeed, cruciate disease
is the most common orthopedic problem in dogs. In the early
1960s surgical techniques were developed to try and replace
the damaged ligament or to eliminate the instability created in
the stifle joint by tearing of it. Some techniques worked better
than others, but all had their drawbacks and none completely
stabilized the injured joint or prevented the development of
significant arthritis.

This incision is from a TPLO. Photo courtesy of Nanette Walker.

Dr. Barclay Slocum, a surgeon who spent much of his career
practicing in Eugene, Oregon, looked at the problem from a different perspective. Dr. Slocum’s father was a human orthopedic surgeon
who frequently did corrective osteotomy procedures to treat knee ligament problems in people. In these procedures, the bones around
the joint are cut and realigned to change abnormal forces within the knee. With these procedures in mind, Dr. Slocum examined the
canine knee from the perspective of the dynamic forces that occur during weight-bearing and movement when the cranial cruciate
ligament is torn. His examination of the dynamics combined with what was published in the veterinary literature in the early 1980s lead
him to several conclusions. First, he noted that the top surface of the tibia (shin bone) that works together with the femur (thigh bone) at
the knee joint had a tibial slope. Specifically, the top of the tibia slopes from front to back within the knee. The angle of this slope varies
between dogs from degrees in the high teens to clearly abnormal slopes over 35 or 40 degrees. An average tibial plateau slope would be
in the 21-24 degree range for most breeds. Slocum noted that the cruciate ligament ran between the femur and tibia and acted to hold the
end of the femur in place atop the tibial plateau. He characterized the ligament as “a rope tying a wagon to the top of a hill.” When the
rope (ligament) is broken, the wagon (the end of the femur) tends to slide down the hill (the tibial plateau slope). He characterized this
instability, which had been named cranial tibial thrust, as the most important component of the dynamic instability that occurs in the stifle
when the ligament tears. Further, he theorized that previous surgeries had been attempts to “replace the rope” and had met with only fair
success. He wondered whether it might be more productive to “level the slope.” Slocum went about achieving this goal in a few different
ways before he settled on what we now refer to as the TPLO.
Then he did a very interesting thing! Whereas the age-old procedure in medical research has been
that when a new technique is developed it is published in a scientific publication and presented at
scholarly meetings to allow one’s peers to scrutinize the information, but Slocum didn’t follow that
path. Instead he patented the procedure and the equipment used to perform it. His scholarly
writings and lectures were short on specific details and he spent a good portion of the later part of his
career teaching the procedure out of his veterinary practice. Further, those he taught were required
to sign contracts that they would not teach or publish details of the procedure to others. To call the
reaction to this approach a firestorm within the veterinary community would not be an
overstatement. The views of many concerning Slocum and the TPLO are colored by the controversy
to this day.

Views of a dog's stifle after TPLO surgery.
Radiograph courtesy of Karen James

Dr. Slocum passed away in 2000. His death had many important impacts on TPLO. First, the
patents on the procedure, its teaching, and the related surgical equipment all expired. The result
was that a great deal of independent research on the procedure began, in large part because many
more surgeons were teaching and learning the procedure. The other natural progression, humans
being the innovative creatures that we are, was that several variations of the technique and
equipment to perform the surgery started to appear.

In recent years a number of other procedures have evolved. These include tibial tuberosity
advancement (TTA), closing wedge osteotomy (CWO), and triple tibial osteotomy (TTO). All of these
procedures can be thought of as different roads to the same destination. That is, they all alter the
angles within the stifle joint to neutralize the cranial tibial thrust that Slocum concentrated on in the 1980s. All have their pluses and
minuses and none has been shown to be superior to any of the others. In most cases the procedure that may be recommended for your
dog will have as much to do with what your veterinary surgeon is most comfortable with as any other factor.
This article will deal only with the specifics of the TPLO.
How is the TPLO performed?

Before surgery, an x-ray of the stifle is taken to measure the angle at the top of the shin bone,
called the tibial plateau angle. The goal of the surgery is to reduce this angle so that dynamic
joint instability (cranial tibial thrust) is eliminated. This is usually accomplished by creating a
post-surgical angle of between 4 and 10 degrees, an angle not much different than is found in
the human knee. In most cases the surgical procedure starts with an exploration of the inside
of the stifle joint. This can be done arthroscopically or with open joint surgery. The purpose is
to assess the meniscal cartilages for any possible damage. Damaged cartilage must be
removed if the dog is to regain normal pain-free function. The TPLO procedure itself involves
the use of a curved saw blade to make a curved cut on the inside, or medial, surface of the top
of the tibia. The cut top portion is then rotated to create the desired tibial plateau angle. A
stainless steel bone plate is then placed on the bone to hold the two pieces in their new
alignment.
View of a dog's stifle after TPLO surgery. Radiographs
courtesy of Karen James

Now that you know a bit about TPLO, let’s review some questions about the procedure.
Q: Does My Dog Really Need Surgery? I Read That They’ll Do Just Fine Without Surgery.

A: Published data suggest that approximately 15% of dogs will recover reasonably good
clinical function without surgery. Most of those dogs will be small breeds, under 15-20 pounds of body weight. Those that recover normal
function tend to do so within 4-6 weeks after they first become lame. For the majority of dogs, surgery is the only way to return them to
good function, period…..not braces or medications or herbs or physical therapy or wishing or hoping!
Q: Which Patients Will Beneﬁt From TPLO?
A: While the procedure can be performed on just about any patient, including small dogs and cats, TPLO seems to be most applicable to
larger breed, active dogs. Although some surgeons have differing opinions, most feel that smaller dogs will do equally well regardless of
what procedure is performed. In general, dogs weighing over 45 pounds (20 kg), especially if they are very active, will benefit the most
from TPLO.
Q: Why Is TPLO So Costly, Especially When Compared To Other Cruciate Repair Surgeries?
A: TPLO requires specialized equipment including a motorized bone saw with a specially-designed curved blade, a surgical stainless steel
bone plate and 6-9 bone screws, between 4-6 x-rays, a significant investment in training on the part of the surgeon, and up to 2-4 hours of
preparation, surgical and recovery time for each patient.
Q: What Aftercare Is Required?
A: Individual surgeons approach this differently and there is no hard evidence to suggest what is best. Some restrict post-operative
patients from climbing stairs and encourage kenneling when the owners are not home to supervise their pet. Others encourage leash
walks and moderate exercise under the owner’s control. Still others advocate active physical rehabilitation beginning immediately after
surgery. All will require follow-up x-rays at various stages to gauge healing of the cut in the bone. Once bone healing is complete, then
exercise can be gradually increased to normal.
Q: What About Possible Complications?
A: TPLO is a major surgery and complications are possible. Published reports suggest the complication rates may be somewhat higher
than with less invasive surgeries, but other factors may be involved including patient factors and surgeon experience with the procedure.
Most complications are minor in nature in that they can be resolved without additional surgery and have an ultimately successful
outcome. Included in this category would be things like infections and inflammation of the patellar tendon. More major complications,
including failure of plates or screws and fracture of the tibia or fibula, are uncommon. The development of bone cancer many months or
years later in the area of the surgery has been noted in a small number of TPLO dogs. The possible connection of this cancer with the
procedure is highly controversial as the top portion of the tibia is a common location for bone cancer in the dog even when no surgery or
cruciate problem is a factor. Whether the rate of such cancers in TPLO dogs is higher than normal is not clear. One of the most common
post-operative complications is not directly related to the TPLO procedure. Tears of the meniscal cartilage in the stifle are a common
consequence of an unstable joint. Such tears may exist at the time of surgery and they can develop in up to 11% of patients after
surgery. That’s true in dogs and humans regardless of what kind of surgery they undergo. Typically, these patients do well for weeks or
months after surgery before suddenly becoming lame again.
Q: Is TPLO Really Better Than Other Surgical Options?
A: If your dog is larger, younger and active the answer is yes. The data has not always been conclusive about this, however. For a good
part of the first 20-25 years after the development of TPLO, surgeons were faced with a paradox: they were seeing significantly better
results with TPLO than with other procedures they had used in large dogs….but the research data wasn’t backing up these observations.
Why? Undoubtedly, Dr. Barclay Slocum’s decision to restrict availability of the procedure through patenting of the technique and
equipment had a major effect on the amount of research that was done.
In addition, one must realize that veterinary research is always more restricted in scope and numbers than is seen in human medicine.
The New England Journal of Medicine will commonly publish studies involving tens or hundreds of thousands of human test subjects. In
veterinary medicine a study of 50 animals is a big study! Why? Money. The difference in available research funds between human and
veterinary medicine is astronomical, which probably isn’t surprising. In the last few years, the research data is starting to confirm what
surgeons have known all along: TPLO dogs return to function faster, they develop less joint arthritis, and they tend to return to better
functional levels than is seen with other techniques. Although we can’t say for certain, it appears that these positive results also apply to
other similar techniques such as TTA, CWO, and TTO.
URL: https://veterinarypartner.vin.com/doc/?id=6127944&pid=19239

The content of this site is owned by Veterinary Information Network (VIN®), and its reproduction and distribution may only be done with VIN®'s express permission.

The information contained here is for general purposes only and is not a substitute for advice from your veterinarian. Any reliance you place on such information is
strictly at your own risk.
Links to non-VIN websites do not imply a recommendation or endorsement by VIN® of the views or content contained within those sites.
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Physical rehabilitation for pets is still a rather new veterinary discipline, as it has
only existed since approximately 2000. However, the discipline continues to grow,
as does the awareness of benefits to dogs.
Although rehabilitation for tibial plateau leveling osteotomy (TPLO) is emphasized
here, rehabilitation is beneficial in numerous other circumstances. Ask your
veterinarian if rehabilitation is appropriate for your pet.
Cranial cruciate ligament disease is the most common orthopedic condition in
dogs, and TPLO is often the surgery of choice. Early physical rehabilitation
therapy should be considered part of the postoperative management of these
dogs.
Physical rehabilitation in dogs who have had a TPLO can be divided into three
phases for most dogs, and four phases for athletes.
Phase 1 begins immediately following surgery and extends until the acute trauma
induced by surgery subsides. Different modalities are used in this phase to help
manage pain and inflammation, and to encourage the dog to use the leg.
Phase 1 Goals

The rehabilitation veterinarian gets into the underwater treadmill too
when the dog goes in for the first time to help the dog get used to it.
Photo by Karen James.

Manage the trauma caused by surgery and inflammation
Decrease pain
Maintain joint range of motion
Encourage use of the leg
Phase 1 Therapies

Gently massage the leg to decrease swelling
Apply cold packs to the surgery site 10 to 15 minutes several times daily
Use passive range of motion exercises and stretch the hip and stifle
Encourage use of the back limb with slow, controlled leash walks 3 to 4 times per day for 5 to 10 minutes, gradually
increasing time as improvement is seen
Therapeutic laser and transcutaneous electrical nerve stimulation (TENS) may assist in lessening pain
Phase 2 begins approximately 2 weeks after surgery and lasts until the dog has sufficient strength to begin Phase 3, or core
strengthening. Phase 2 is focused on restoring musculoskeletal strength and maintaining or improving cardiovascular fitness. Muscle
atrophy around the hind limb is often seen in varying degrees. This atrophy, combined with myofascial trigger points (painful knots in the
muscle) produces muscle weakness and dysfunction in the leg. Myofascial trigger points create muscle dysfunction and weakness by
inhibiting and altering muscle firing patterns, also known as motor control and timing. Joint dysfunction is seen with cranial cruciate
ligament disease, and it can also affect muscle control and timing. The main goal of this phase is to begin to reverse the joint and muscle
dysfunction. Formal rehabilitation should occur 2 to 3 days a week. On non-therapy days, owners should give passive stretching
exercises and controlled leash walks.
Phase 2 Goals

Address disuse atrophy and muscle dysfunction
Improve/maintain cardiovascular fitness
Address joint dysfunction
Improve joint range of motion
Increase dog’s proprioceptive (knowledge of where one’s limbs are and how they are positioned) awareness.
Phase 2 Therapies

Give multiple sessions in an underwater treadmill. The speed is initially set to
encourage the best gait pattern. Time and speed are incrementally increased the
next session. Water levels can be varied to encourage increased action of the
stifle and hip.
Therapeutic exercises should encourage contractions of muscles in the hind leg
and proprioceptive (knowledge of where one's limbs are and how they are
positioned) awareness, such as small jumps, balance board, sit to stands, walking
backwards, dancing, etc.

Passive stretching of stifle and hips.
Myofascial trigger point therapy using a type of acupuncture called dry needling is
preferred; however, manual therapy and/or therapeutic laser can be used. In
addition, the opposite leg should be evaluated. Usually this is performed weekly.
The goal of each therapy session is to push the patient further than the previous one while
maintaining control of each exercise. Always monitor the dog for fatigue.
Phase 3 is a continuance of Phase 2. It usually begins after 8-12 sessions of Phase 2 and
the patient is 5 to 8 weeks postoperative. The patient should be walking well with an
intermittent to slight weight-bearing lameness that becomes more noticeable when trotting.
The dog should have sufficient hind limb muscle strength that will allow more strenuous
exercises. There should be no pain or discomfort when moving or touching the stifle joint;
however, there may still be myofascial pain related to trigger points.

This dog received laser therapy immediately prior to his
first treatment in the underwater treadmill. Photo by
Karen James.

This phase is similar to the previous one, but is more demanding. Sessions in the underwater treadmill should be faster and longer, and
done often at an incline. Land treadmill training can be started. Additionally, it’s time to add exercises to strengthen the core body
muscles.
In dogs, the core body muscles include all of the back muscles above and below the spine and, to a lesser degree, the abdominals. The
core muscles serve as a foundation for the hind limbs and their weakness may increase the risk of injury, especially in athletes.
Phase 3 Goals

Address disuse atrophy and muscle dysfunction
Improve/maintain cardiovascular fitness
Address joint dysfunction
Improve joint range of motion
Increase dog’s awareness of his leg
Improve the strength of his core body muscles
Phase 3 Therapies

Have multiple sessions in the underwater treadmill. The speed initially set is to encourage the best gait pattern. Each
session more can be asked of the patient. Water levels can be varied to encourage increased action of the stifle and hip.
Provide therapeutic exercises to encourage muscle activation of pelvic limb muscles and proprioceptive awareness (small
jumps, balance board, sit to stands, walking backwards, dancing, etc.).
Passive stretching of stifle and hips.
Provide weekly myofascial trigger point therapy – trigger point dry needling is preferred, however, manual therapy and/or
therapeutic laser can be used. In addition to continued treatment of the leg, some treatment may be necessary in the
opposite leg, core body muscles and/ or the front legs.
Most of the therapeutic exercises previously described stimulate the core muscles to some degree. However, improved
strengthening is accomplished by more demanding exercises by balancing on air-filled devices such as balance discs,
peanuts, eggs, and doughnuts. Balancing exercises on these devices promote contractions of core muscles and leg
muscles, and increase in proprioceptive awareness.
If this point ends your dog’s rehabilitation, periodic re-evaluation by a veterinarian is recommended to make sure that no problems exist.
Phase 4
Phase 4 is directed more for the canine athlete rather than the pet. This phase usually begins following 20 sessions of rehabilitation and
the patient is 9 to 12 weeks postoperative. Osteotomy healing should be better than 90% complete when this phase begins. Lameness
should not be seen when the dog walks and at the trot is very slight or intermittent if seen at all. Once again, this continues the previous
phase in that many of the exercises are repeated in a more strenuous and demanding fashion. More demanding core body strengthening,
and longer and faster sessions in the underwater treadmill and on the land treadmill are the focus of this phase. Swimming for increased
conditioning may begin. Treatment of myofascial trigger points continues if needed. Air-filled devices can be placed in sequence,
creating an obstacle course for the dog to negotiate. This phase takes another 10 to 20 sessions of rehabilitation and lasts another 7 to
10 weeks.
Any rehabilitation veterinarian understands that it is difficult to restrain or control a canine athlete that is attempting a progressive return to
competition. Therefore it is crucial to determine if the athlete has sufficient conditioning and strength to withstand brief episodes of full
speed activity.
Following this phase, the athlete can be placed back into light work-related training. No lameness should be detected when the athlete
returns. Periodic re-evaluation is recommended.
Rehabilitation lasts 9 to 12 weeks for dogs going through Phase 3, and 16 to 24 weeks for athletes going through Phase 4.
URL: https://veterinarypartner.vin.com/doc/?id=6130306&pid=19239
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