
SURGERY
Patella Luxations

What Is The Patella
The patella or kneecap is a small piece of bone, covered in cartilage, that lies within the patellar ligament. 
This ligament runs from the quadriceps muscles to the shin bone and allows the knee to flex when the muscles 
contract. The patella runs through a groove on the top of the femur that helps hold it in place. 
 
What Is A Patella Luxation
Patella luxation is when the kneecap pops out of the normal groove it runs in during ambulation.  
More commonly the kneecap moves to the inside of the knee, causing a medial patella luxation.

What Causes Patella Luxations 
Most small breed dogs are born with changes that 
cause patella luxations. They tend to have a shal-
low trochlear groove and a slight bow to their legs 
which allows the luxation to happen. In congenital 
cases, most dogs have luxations in both knees. 
 
Common breeds include Maltese, Yorkshire Terriers, 
Pomeranians, and any other small dog. 

While less common patella luxations can also be 
seen in large breed dogs.

Symptoms Of A Patella Luxation 
Most dogs have an intermittent skip or limp seen 
in the affected leg. When the patella luxates the 
dog will usually hold the limp up and then can be 
seen kicking or extending the leg back to attempt 
to put the patella back in place. 

Patella laxations can also be associated with other  
knee injuries including cranial cruciate ligament tears, 
meniscal injuries, and arthritis. Dogs with these other  
diseases or large breed dogs usually have a more  
consistent and severe limp.

Normal knee and a knee with the patella out of the trochlear groove 
or luxated medially.
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Grades of Patella Luxation 
Luxations are graded based on their severity. 
Grade 1: Patella can be luxated by hand but immediately returns to its normal position.  
Grade 2: Patella luxates spontaneously but most often is in its normal position.  
Grade 3: Patella luxates spontaneously but most often is in an abnormal position.  
Grade 4: Patella is always out of its normal position and cannot be returned to a normal position.

How Are Patella Luxations Treated 
Unfortunately, there is no medical treatment to correct the luxa-
tion. Anti-inflammatories and pain medications are used to con-
trol the discomfort from the patella being out of place or from 
arthritis. Dogs that limp from a patella luxation usually require 
surgical correction. Surgery revolves around two primary proce-
dures performed simultaneously. These include deepening the 
groove the knee cap runs through (trochleoplasty) and re-aligning 
the quadriceps mechanism. The later is accomplished by moving 
the bone of the tibial crest, where the patellar ligament inserts, 
laterally and securing it in place with metal pins.

Recovery From Surgery 
Most dogs spend one night in the hospital following the pro-
cedure. Patients are discharged with anti-inflammatories, pain 
medications, directions for rest and basic at home rehabilitation  
instructions. Total recovery time is 6-10 weeks.

Outcome After Surgery 
Most dogs with grade 1-3 luxations have successful surgeries that return the patella to a normal position and 
allows them to return to an active lifestyle. Grade 4 luxations can be more challenging to correct and may require 
additional procedures (femoral osteotomies), multiple surgeries and have a higher risk of complications. 

At CVETS this surgery is completed by a board certified surgeon who has undergone extensive additional train-
ing in the procedure and has completed over 500 surgeries. Patients receive ultrasound-guided nerve blocks 
prior to surgery to numb the limb during and after the procedure. Patients recover in ICU with 24-hour care by 
a full team of doctors and nurses. During all times of the recovery process, you and your dog have immediate 
access to the surgeon who performed the patella luxation.

Patella Luxations
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X-ray of a knee following correction with metal pins 
in place.
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SURGERY
Cranial Cruciate Ligament Tears

The Normal Cranial Cruciate Ligament 
The normal cranial cruciate ligament, or ACL, as it is known in humans,  
is the primary stabilizer in a dog’s knee when it walks and runs. The ligament 
prevents hyperextension, internal rotation and forward thrust of the tibia. 
It’s made up of numerous bands wound around each other like a rope 
and has no blood supply, so it cannot heal naturally. 

What Causes The Ligament To Tear 
In humans, the ACL is torn due to acute trauma. Unfortunately, the cause 
in dogs is more complicated. In our pets the cranial cruciate ligament can 
begin to degenerate as a dog ages and then mild activity (running or jumping) 
can lead to a tear. The process while not completely understood is known 
as cranial cruciate ligament disease and has multiple causes including 
breed specifics, obesity, aging of the ligament and certain confirmations.

Symptoms of a Torn Cranial Cruciate Ligament
Limping is the most common symptom of a damaged or torn cranial  
cruciate ligament. Most dogs will not use the leg immediately following  
the complete tear but over the next 3-5 days begin to use the leg with a 
limp. From that point, the limp can be consistent to intermittent but is  
usually worse following exercise and activity. 

How is a Torn Cranial Cruciate Ligament Diagnosed 
The diagnosis of a torn ligament happens during a physical exam. Dogs with a complete ligament tear have 
instability in the knee or cranial drawer and tibial thrust. This means that the tibia and femur move independently of 
each other. The test is completed by a veterinarian placing their hands on both of the bones and applying pressure 
to stress the ligament. Dogs with partial or very chronic tears can have less instability making the diagnosis more 
challenging. Additionally, most dogs may also have muscle loss, some loss of range of motion, pain on extension 
of the joint, fluid within the knee and scar tissue along the inside of the joint. While the cranial crucial ligament 
cannot be seen on x-rays classic changes are seen that support the diagnosis. Additional tests that can be per-
formed include obtaining a sample of joint fluid, MRI and joint arthroscopy. 

What Will Happen If Left Untreated 
Since the ligament has no blood supply it cannot heal naturally and almost all partial tears develop into complete 
tears. Without surgery, most cases develop arthritis which leads to chronic limping, decreased activity, weight 
gain, and potential meniscal injuries.
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Normal knee and a knee with the patella 
out of the trochlear groove or luxated 
medially.
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What Are the Treatment Options
In any size dog surgery is the gold standard for treating torn cruciate ligaments. In some small breed dogs, 
medical therapy can be attempted to allow the knee to “self stabilize” by building scar tissue around the joint. 
Medical therapy involves strict cage rest for 6 weeks and anti-inflammatory medications. 

The most well researched and common surgical procedure performed to restabilize the knee after a torn cruciate 
ligament is a TPLO or tibial plateau leveling osteotomy. In this procedure, the geometry of the knee is changed 
removing the instability. Dogs have an angled tibial plateau or ‘slope’ to the top of their tibia. When your dog walks 
or runs the previously healthy cruciate ligament holds the two bones in normal alignment, as a parking brake holds 
a car in place when parked on a hill. Once the ligament is torn it can no longer hold the tibia and allows it to thrust 
forward. The tibia moves forward as a car would roll down an angled hill. In the surgery a semi-circular cut is made 
to the top of the tibia, the plateau rotated or leveled and a stainless steel plate and screws applied to hold the bone 
stable while it heals. The leveled plateau neutralizes the abnormal force as the car is now resting on a flat surface.

Cranial Cruciate Ligament Tears
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Recovery from the procedure is approximately 6-10 weeks. Patients are discharged the day following surgery 
with anti-inflammatories, pain medications and a basic rehabilitation packet to perform at home. Most dogs limp 
on the leg immediately following the procedure but make dramatic improvement around 10-14 days. 95% of 
dogs, once recovered, return to full activity and can run, jump, chase a ball and have an excellent quality of life. 

At CVETS this surgery is completed by a board certified surgeon who has undergone extensive additional training 
in the procedure and completed over 1500 TPLOs. Patients receive ultrasound-guided nerve blocks prior to surgery 
to numb the limb during and after the procedure. The initial portion of the surgery is completed arthroscopically- 
limiting the pain of surgery and speeding recovery. Patients recover in our ICU with 24-hour care by a full team 
of doctors and nurses. During all times of the recovery process, you and your dog have immediate access to the 
surgeon who performed the TPLO.

X-rays before surgery showing the abnormal tibial slope and immediately following surgery demonstrating leveling  
of the slope and placement of the metal plate and screws.
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SURGERY
Fractures (Broken Bones)

What Is A Fracture? 
Fractures are broken bones. They can range from thin cracks to a complete 
break and lack of continuity of the bone. Normally fractures are caused 
by an extreme force like being hit by a car, gunshot wounds or a dog fight, 
but can also be caused by twisting or landing on the leg abnormally. 
Young, growing bones are softer then adult bones, especially around 
growth plates making them an increased risk for breaking.

Common Fractures 
Fractures can be seen in any part of the body but are commonly seen in;

• Long bones- radius/ulna, humerus, tibia/fibula and femur
• Wrist/ankle (carpus/tarsus) and digits
• Head & jaws
• Joints & growth plates - typically younger dogs
• Pelvis
• Vertebral column (bones around the spine)

Symptoms of Fractures 
Traditionally fractures follow acute trauma. Most dogs are painful, will cry  
with manipulation of the limb, have swelling in the affected and will typically  
not use a broken legs. Fractures of the head and jaws can lead to deformity  
of the skull, bleeding from the nose and/or displacement of the teeth.  
Vertebral fractures usually lead to an inability to have any use of either 
both or all four of the limbs. 

Diagnosis of Fractures 
Following a physical exam most fractures are diagnosed by x-ray. Due to 
the pain involved dogs are usually sedated in order to get proper x-rays. 
Due to the multidimensional properties of the bones of the pelvis and 
face/jaws a CT scan is recommended to better define the fractures and 
plan for surgery.
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Fractured Tibia/Fibula

3D Reconstruction Of A Fractured Pelvis
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Surgery Repair of Fractures 
Most fractures require surgery to re-align the broken bones and stabilize 
them while healing takes places. Dogs and cats that undergo severe 
trauma are usually not healthy enough for immediate surgery. They can 
have additional injuries that include lung contusions, bleeding in the 
chest/abdomen, ruptured bladders and brain trauma. These patients are 
typically stabilized with IV fluids, pain medications, bandaging/splinting 
and frequent monitoring in an ICU environment. Most cases are ready for 
surgery in 24-48 hours. 

While most fractures require surgery to heal occasionally splint or casting 
is appropriate. In order to use a cast in order to repair a broken bone it has 
to be below the elbow or knee, be easily re-aligned, not be comminuted 
(multiple pieces) and not involve the joint or a growth plate.

Cases that require surgery are placed under general anesthesia. At CVETS 
an ultrasound is used to visualize and numb the nerves supplying the broken 
bone. This allows the use of of less anesthesia medications and provides pain 
control following the surgery. At surgery the broken bones are re-aligned 
and then a form of stabilization completed. This usually involves a 

Recovery From Surgery 
Most cases are discharged from the hospital in 1-2 days following surgery. 
Animals go home with anti-inflammatory and pain medications for 7-10 
days and directions for basic at home rehabilitation exercises. Total healing 
time of most fractures in approximately 6 weeks. Exercise restriction is 
recommended during that six weeks to allow the bones to heal normally. 
At 6 weeks x-rays are completed to demonstrate complete healing before 
and animal is released for full activity. 

Prognosis With Surgery
For most cases the prognosis following surgery is excellent. Bone is one of 
the few tissues in the body that heals stronger then it was before surgery. 
Cases that can have a more variable prognosis include fractures that involve 
the joints, pelvis and vertebral fractures.

Fractures (Broken Bones)
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Surgical Repair of a Tibia/Fibula Fracture 
Using A Metal Plate & Screws
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SURGERY
Hip Dysplasia

The Normal Hip Joint 
The normal hip is a ball and socket joint. The femoral 
head (ball) fits perfectly into the acetabulum (socket). 
Both parts are covered by cartilage and allow smooth 
motion when a dog walks and runs.

What is Hip Dysplasia 
Hip dysplasia is a congenital disease of laxity. This laxity 
allows the hip to not fit perfectly together. In a normal 
hip, the cartilage of the ball is adjacent to the cartilage 
of the socket. With laxity in hip dysplasia, this allows 
the cartilage of the ball to rub on areas of bone that 
surround the normal socket. The abnormal cartilage 
on bone contact leads to severe arthritis and pain. 
Hip dysplasia is a disease of young dogs that leads to 
hip arthritis as a dog ages.

What Causes Hip Dysplasia
Hip dysplasia is hereditary, especially in certain large breeds including German Shepherds, Labrador retrievers, 
Saint Bernard, and Great Danes. Other factors are thought to potentially play a role and include rapid growth,  
excessive exercise, obesity, and improper nutrition. While these all may play a role, more likely they  
only cause the symptoms to show sooner. 

Symptoms of Hip Dysplasia 
The signs of hip dysplasia usually show in young dogs, age 5 months-1 year, and then in older dogs when arthritis 
becomes severe. Most dogs either limp in one or both back legs. They can have diffculty jumping, are reluctant to 
play, have diffculty rising from laying down, bunny hop when running, stand with the back legs close together and 
are normally more painful in the morning and after heavy exercise. 

Diagnosis of Hip Dysplasia 
During a physical exam, dogs are usually painful and have a decreased range of motion in the affected hip. In young 
dogs before arthritis develops a sedated exam can be performed which reveals a positive Ortolani sign, or a palpable 
and audible click when the hip pops back into place. Ultimately the diagnosis is made by x-rays of the hips and pelvis. 
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X-ray of Normal Hips
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Treatment of Hip Dysplasia 
The treatment of hip dysplasia can vary dramatically based on the age  
and severity of clinical signs. 

In young dogs, there are two procedures that are used to help prevent 
or slow the progression of hip dysplasia. Juvenile pubic symphsiodesis 
(JPS) can be performed in dogs under 24 weeks of age. In this procedure, 
the pubic growth plate is cauterized and forces the acetabulum to grow 
out and cover the femoral head. Additionally, a double pelvic osteotomy 
(DPO) procedure can be completed on dogs under one year of age who 
have no signs of arthritis. In this surgery, the pelvis is cut in two spots and 
rotated out to improve coverage of the femoral head. 

In older dogs or those with arthritis initially, treatment is medical in nature. 
This includes anti-inflammatory medications, pain medications, joint 
supplements, weight loss, and exercise modification. Most dogs improve 
with this regimen, but treatment can be lifelong. 

In dogs that continue to limp and cannot maintain a good quality of life with 
medical therapy, surgery is indicated to better control the pain and discomfort. 

Surgery for Hip Dysplasia/Arthritis
Femoral Head and Neck Ostectomy (FHO)- In this procedure, the femoral 
head or ball portion is surgically removed, stopping abnormal bone on 
bone contact and relieving pain. Recovery is 4-6 weeks.

Total Hip Replacement- Just like in humans the entire joint is replaced with 
size fitted titanium implants. Total hip replacement is the only procedure 
to provide a close to normal joint.

Hip Dysplasia
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Left: Normal hip x-ray. 

Right: hip with severe dysplasia and arthritis. 
Both the femoral head and acetabulum have 
new bone growth. The shallow acetabulum 
no longer covers any portion of the  
femoral head. 

Top: FHO 
Bottom: Total Hip

CVETS_Handout_SRG.indd   8 5/9/19   12:51 PM



SURGERY
Elbow Dysplasia

What Is Elbow Dysplasia 
Elbow dysplasia is the abnormal development of the elbow joint. The joint 
is made up of the humerus on top and the radius and ulna on the bottom. 
The three bones must develop at a similar rate in order for the weight 
bearing portion of the joint to be synchronous and smooth. If these bones 
do not fit together perfectly cartilage wear, pain, lameness and ultimately 
arthritis develop. 

Symptoms of Elbow Dysplasia
Elbow dysplasia is the most common cause of forelimb limping in large 
and giant breed dogs. Dysplasia is usually seen in young, developing 
dogs starting anytime between 4 months - 2 years of age. Occasionally 
the disease is not seen until dogs are older and arthritis has developed  
in the joint. The limping can be intermittent and is often triggered by  
exercise and prolonged rest. Dogs will usually limp after waking up but 
can “warm out” of the lameness until it returns again after the exercise. 
Most dogs have the disease in both front legs.

Causes of Elbow Dysplasia 
There are multiple theories about what causes elbow dysplasia but most 
include either 1) developmental incongruity in the joint, 2) fragmented 
medial coronoid disease, 3) osteochondrosis and 4) ununited anneal process. 
The most common of these are incongruity within the joint and fragmented 
medial coronoid process.

Diagnosis of Elbow Dysplasia 
Following an orthopedic exam, x-rays are usually obtained to evaluate 
the joint. Changes seen can include arthritis formation, swelling in the 
joint, sclerosis of the bone and ununited anconeal process. Unfortunately, 
incongruity fragmented medial coronoid disease and osteochondrosis usually 
require a CT scan to confirm the diagnosis. The CT is usually completed on 
an outpatient basis, under sedation and both forelimbs imaged simultaneously.  
Occasionally an MRI is used to better evaluate the cartilage of the joint.
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Top: Normal Elbow 

Bottom: Elbow, Humerus Removed. Red Line 
Indicates A Fragmented Medial Coronoid
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Treatment of Elbow Dysplasia 
The treatment of elbow dysplasia is directed at correcting the underlying problem and improving overall joint 
health. Each specific condition has its own therapy. 

Fragmented Medial Coronoid Process- The small loose piece and surrounding unhealthy cartilage is removed 
arthroscopically. 

Osteochondrosis- The unhealthy cartilage defect is removed and replaced with a biologic implant. 

Ununited Anconeal Process- Depending on the age of the dog the process is either reattached or surgically removed. 

Incongruity- This can be the most challenging to resolve and has numerous potential surgical options. 

Platelet Rich Plasma Injection (PRP)- Following all of the above surgical procedures. The affected joint is injected 
with PRP. This material has been demonstrated in humans and animals to accelerate the  healing of numerous 
tissues throughout the body including ligaments, tendons, bone and to aid in the management of osteoarthritis. 
Autogenous PRP is separated from a dog’s own  blood. This  PRP contains growth factors that are critical modulators 
of tissue healing. Evidence shows that PRP increases cartilage healing, slows the progression of osteoarthritis 
and decreases pain/improve function in humans with arthritis. 

Long-term Joint Health- This includes joint supplements (omega 3s), weight loss/management, controlled/consistent 
exercise and in severe cases the use of continued joint

Elbow Dysplasia
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Left: CT scan. 
Red arrow indicates 
fragmented medial 
coronoid process 

Right: CVETS  
arthroscopic suite

Prognosis with Surgery 
The prognosis following surgery is dependent on the amount of cartilage damage within the joint and the ability 
to restore normal biomechanics. Dogs with fragmented medial coronoid disease and minimal cartilage damage can 
have a good prognosis to return to function. Recovery is approximately 4 weeks and involves at home rehabilitation, 
anti-inflammatory medications, joint supplements and rest.
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SURGERY
Intervertebral Disc Disease

What Is A Intervertebral Disc 
Intervertebral discs are small cartilage rings that sit between the vertebrae of the neck and back. These discs made 
up of a tough outer fibrous layer and soft gelatinous center function to provide flexibility to the spine and distribute 
the load of walking and running. 
 
What is Intervertebral Disc Disease 
There are three common types of disc herniation seen in dogs. All herniations involve material from within the disc 
herniating up towards the spinal cord and applying varying degrees of pressure. The spinal cord is the main nerve 
that carries signals and nerve impulses from the brain down the neck and to all four legs. When a disc herniates 
the pressure applied to the spinal cord causes a disruption in these signals. 
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Normal Disc Type I Herniation Type 2 Herniation

Types of Disc Herniation 
Type 1 - This is the most common type of herniation and is usually seen in small breed dogs including Dachshunds, 
Shih Tzus, French Bulldogs, and Pekingese. This type of disc herniation starts at a young age when the soft, liquid 
center of the disease (nucleus pulpous) dehydrates making decreasing its flexibility. Following activity this material 
herniations into the spinal cord applying constant pressure. While most herniations happen in the back they call 
also been seen in the neck region. 
 
Type 2 - This herniation is caused by a chronic bulging of the tough outer portion of the disc (annulus fibrosis). 
This bulging leads to more subtle but chronic pressure on the spinal cord. Type 2 herniations are commonly seen 
in the back or lower back of large breed dogs. 

Type 3 - This herniation is usually associated with a traumatic event or heavy exercise. In type 3 herniations the liquid 
center of the disc herniates into the spinal cord with a concussive force. The herniated material since liquid 
dissipates quickly leaving little to no compression on the spinal cord, however, the force of the herniation leads 
to spinal cord swelling and damage.
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Symptoms of Intervertebral Disc Herniation 
The signs of disc herniation can vary dramatically based off however severe the compression is and how much 
damage has been done to the spinal cord. Initially, most dogs are painful demonstrated by crying, a hunched 
appearance in the back and a decreased desire to walk or run. As the disease progresses they become ataxic 
(stumbly) in the affected legs and lose the ability to move the legs. In its most severe form dogs lose to ability 
to feel ‘deep pain’ sensation in the limbs.

How is Intervertebral Disc Herniation Diagnosed 
Cases that have intractable pain or cannot ambulate warrant advanced imaging. Following a neurologic exam, 
either a CT scan or MRI will be recommended. Both methods of imaging have their indications and this decision 
is made on a case by case basis. CVETS improves the diagnostics by having the most powerful CT (16 slice) and 
1.5T MRI in South Carolina. We combine these powerful tools with our staff radiologist, Dr. Rudy Rivas to provide a 
rapid and accurate diagnosis.

Intervertebral Disc Disease
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Above: Sagittal Imaging, Black Area Is Large Type 1 Herniation 
Top: Normal Spinal Cord & Disc
Bottom: Type 1 Herniation & Compressed Spinal Cord

When Is Surgery Recommended & Whats Involved 
Surgery is recommended for dogs that cannot walk or have uncontrolled pain. 

At surgery, a window of bone is removed from around the spinal cord (hemilaminectomy or ventral slot procedure) 
and the herniated material is removed from the vertebral canal.

Prognosis with Surgery & Recovery 
Surgery is successful in approximately 90% of dogs that have deep pain sensation. Most cases remain hospitalized 
for 2-3 days following the procedure. Recovery involves rest, anti-inflammatory & pain medications, at home 
rehabilitation and bladder care. 

On average most dogs with Type 1 herniations regain the ability to move their legs within 7-14 days and total 
recovery is 4-6 weeks. Type 2 and 3 herniations can have a more prolonged recovery depending on the amount 
of spinal cord damage.
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