



















	 







CrCL Functions:

(1) internal rotation of the tibia (2) cranial translation of the tibia      	(3) prevents hyperextension of the stifle











Pathogenesis:

exact cause of chronic degenerative disease and rupture is unknown and likely multifactorial 
•

anatomy (tibial plateau angle > 35 degrees suggests risk for CCL disease), immune mediated, heritable
!
trauma - uncommon
•
bilateral rupture - 50% of dogs rupture the other side within 18 months
•



Signalment:


age - common in dogs 4 to 8 years old
•
breed - almost all breeds can be affected (predisposed Rottweiler, Labrador Retriever, Newfoundland)
•
weight - overweight animal have increased risk
•



 


prevents the tibia from sliding forward• typically of traumatic cause
•
rare in dogs, more common in cats
•
involves multiple intra-articular structures
•

caudal cruciate, medial and lateral !
collaterals, meniscus

quadriceps pull the tibia •
internally and the CrCL pulls it 
laterally - balances out

increased risk for CrCL tear and •
internal rotation with medial 
patella luxation (and vice versa)

runs caudal to cranial, lateral to medial (hands in pocket), proximal to distal

origin: caudal aspect of the medial side of the lateral condyle of the femur
•
insertion: cranial inter-condylar area of the tibia
•



The ligament consists of millions of collateral fibers with two bands twisted 
together into one - cranio-medial band and caudo-lateral band



Complete VS Partial Tear


CrMed band is smaller and taut in both flexion and extension
•
CrMed tear only -> unstable in flexion, stable in extension because !
the CrLat band is still present to support extension 


CrLat band is larger and taut only in extension (loose in flexion)
•
CrLat tear only -> stable in both because the CrMed band still !
present to support both


complete tear (both) -> unstable in flexion and extension•

ORTHOPEDICS





Cranial Cruciate Ligament Tear Continued



History:


acute or chronic lameness (varying degrees)
•
lameness may improve over a few weeks and then stop improving or worsen
•



Diagnostics: 
Orthopedic Exam


Standing Exam (posture, gait, etc)
•
weight bearing lameness with hip hiking on the painful side
!
change in sit position - dogs will sit and kick out the affected leg
!
short stride
!
muscle atrophy
!
medial buttress - fibrous scar tissue build up over the area to aid in stability
!
joint effusion and less distinct patellar tendon - inflammation
!

Recumbent Exam
•
pain on hyperextension of the stifle
!
cranial drawer test
!

passive motion to detect tibial translation
‣



















tibial compression test (also called indirect drawer or tibial thrust test)
!
mimics standing position to detect tibial translation - more physiologic because when the patient is ‣
standing their quadriceps pull their tibia forward and the gastrocnemius pulls the femur backward




















Radiographs


you can't see the ligament on radiographs, but take them to rule out other disease •
processes (neoplasia, avulsion fractures, erosive arthritis) or for surgical planning

radiographic findings:
•

evidence of arthritis
!
osteophyte production (green arrow)
!
increased joint effusion (pink) - intra-capsular fat pad displaced cranially 
!
three piece of pie eminence test (yellow)
!

are the tibial eminences within the middle pie? - ex: the tibial eminences ‣
are more cranial and not in the middle pie piece


Arthroscopy - can use arthroscopy to visualize the tear

Other Rule Out Diagnostics:


CT / MRI - not commonly done, does not give a lot more information than radiographs do
!
joint fluid analysis to r/o IMPA, septic arthritis, neoplasia
!



 
 
 
 
 

top hand: index on patella & thumb behind the distal femur

bottom hand: index on tibial tuberosity & thumb behind the fibula 
head / proximal tibia



Hold the femur and top hand stable -> use the bottom hand to try to 
slide the bottom portion (tibia and fibula) cranially


check in both flexion and extension - using your tibial hand put the •
joint into flexion or extension

top hand: index on tibial tuberosity & thumb behind 
the distal femur

bottom hand: wrapped around the foot below the talus



Hold the femur and top hand stable -> use the bottom 
hand to move the hock joint (tibial thrust is felt with the 
top hand index finger) 

#1 reason for canine 
pelvic limb lameness





Cranial Cruciate Ligament Tear Continued



Non-surgical Management:


goal: to allow sufficient scar tissue formation to stabilize the knee (ie buttress)
•
the CrCl has poor to no healing potential - rely on scar tissue forming over the medial side and lateral side of the joint 
•

strict cage rest
!
pain management
!
weight management
!
physical rehabilitation modality and orthotics (controversial)
!

it will improve joint stability but unlikely reach 100% stability 
•
patients often adapt to walk with the mild tibial cranial translation
!

more successful in smaller patients (75% in dogs < 15kg versus 7% in dogs > 15kg)
•
candidates:
•

patients that are very old and cannot undergo surgery
!
financial restraints 
!



Surgical Treatment:


prosthetic ligaments
•
always stable - no tibial thrust and no cranial drawer
!
intra-articular graft, intra-articular suture, or extra-articular sutures
!
ex: lateral suture - suture placed around the fabella and through a hole in the tibia 
!

close to normal gait while walking in 85-95% of patients
‣
lateral suture provides static stabilization by augmenting the ligamentous function
‣

osteotomies - TPLO and TTA
•
TPLO and TTA provide dynamic stabilization by changing the biomechanics of the joint 
!

eliminates cranial tibial thrust force during weight bearing 
‣
no cranial tibial thrust, but cranial drawer still present
‣

goal: eliminate cranial tibial thrust force by making the patella tendon perpendicular to the tibia plateau angle !
Tibial Plateau Leveling Osteotomy (TPLO) !

 
 
 
 
 
 
 
 

Tibial Tuberosity Advancement (TTA) !
 
 
 
 
 
 
 
 

post surgical care: •
standard wound care + 8 to 12 weeks of controlled exercise + physical rehabilitation 
!
lateral suture - allow sufficient fibrous tissue to form around the joint
!
osteotomy procedures - allow for bone healing !

 
Concurrent Injuries - Meniscal injury 

the menisci are two C-shaped cartilage - lateral and medial
•
meniscus functions: 
•

(1) providing stability by acting as a wedge for the bones 
!
(2) even force distribution  !

two ligaments hold the menisci in place 
•
caudal meniscotibial ligament - medial meniscus attached to the tibia
!
caudal meniscofemoral ligament - lateral meniscus attached to the femur !

 

the tibia plateau angle TPA (blue arrow) remains the same
•
changing the patella tendon (green arrow)
•

patella tendon (green arrow) remains the same
•
changing the tibia plateau angle TPA (blue arrow)
•



Outcome:


TPLO has a similar complication rate as the lateral suture •
and the TTA (5-30%) but the TPLO has better long term 
objective functional outcome than TTA and LS

TPLO > TTA and Lateral Suture•



 
Cranial Cruciate Ligament Tear Continued 
 
meniscus injury continued 

CrCL tear causes abnormal stresses on the tendons, ligaments, and joint capsule
•
presenting history: 
•

conservative management with pain management and rest (or unaware that the !
patient has a CrCL tear) --> patient running, yelped, and came back non-weight 
bearing lame --> drawer and cranial tibial thrust present still present + now a 
"clicking sound" is present while walking


medial meniscal injury is the most common due to its ligament attachments
•
when the tibia moves forward and the femur moves backward the •
lateral meniscus is stretched (attached to the femur) and the medial 
meniscus is crushed (attached to the tibia)


more force on the medial meniscus 
!
"bucket handle" tear = medial meniscus tear
•

the torn portion flips back and forth when the !
knee is in range of motion -> causing clicking 
and pain


the meniscal tear won't heal because where it tears has poor •
circulation and the tear causes a lot of pain 

perform a partial or segmental meniscetomy which removes the source of pain but does not improve functionality
•
if the meniscus is still intact with a CrCL, the surgeon can choose to not do anything or do a medial meniscal release
•
medial meniscal release = transect the caudal meniscotibial ligament 
•

controversial because surgery is to prevent future meniscal injury by eliminating the force distribution function
!















sesamoid bone present in the femoral trochlea (between the lateral and medial condyles)
•
essential for extension of the stifle via the quadricep muscles
!

quadriceps are composed of the vastus medialis, vastus intermedius, vastus lateralis, and ‣
rectus femoris muscles


protects the knee joint and bones from tension
!
axial alignment between soft tissues - femur - trochlear groove - tibial tuberosity 
•
Patellar Luxation = permanent or intermittent displacement of the patella from the normal position of •
the femoral trochlear sulcus (medially or laterally)

pathology / etiology:
•

usually congenital - a misalignment of the extensor mechanism due to:
!
coxovara (deformity of the hip)
‣
distal femoral varus
‣
shallow trochlea
‣
hypoplastic medial condyle
‣
medial deviation of the tibial tuberosity
‣
proximal tibia varus 
‣
internal rotation of the foot
‣

rarely traumatic or post-surgical
!


Medial Patellar Luxation


misalignment with the line of quadriceps mechanism medial to the joint
•
malalignment --> abnormal forces on the distal femur growth plate --> !
continued growth on the lateral side and decreased growth on the medial 
side --> medial condyle hypoplasia + shallow trochlear groove + internal rotation 
of the tibia --> medial luxation

"bow legged cowboy" stance with genu vara + coxa vara 
!

signalment: young growing dog with malalignment
•
dogs - small toy breeds > medium > large > giant
!
cats - usually bilateral so check the other leg
!




* Medial is more common 
than lateral luxaton *







Lateral Patellar Luxation


misalignment with the line of quadriceps mechanism lateral to the joint
•
malalignment --> abnormal forces on the distal femur growth plate --> continued !
growth on the medial side and decreased growth on the lateral side --> hypoplasia 
of the lateral condyle + shallow trochlear groove + external rotation of the tibia

"knock kneed" - genu valga + coxa vara
!



Orthopedic Examination and Grading:


posture and gait
•
intermittent to continuous lameness
!
intermittent skipping gait
!
medial luxation - bowlegged gait
!
lateral luxation - knock kneed
!
abnormal stifle joint function
!

Recumbent Exam
•
	 Medial Patellar Luxation 	 	 	 Lateral Patellar Luxation













Grading System
•






Imaging:


radiographs
•
can be used to document the luxation
!

depending on the grade, there may not be a luxation on ‣
radiographs

look at the location of the patella
‣

look for: femoral varus/valgus, stifle OA, and hip joint !
abnormalities


CT
•
very useful for evaluation of abnormalities 
!

varus, valgus, torsion
‣
can be used for surgical planning for more advanced surgical !
correction procedures





extend the leg (loosens •
the quadriceps)

internally rotate the foot
•
push the patella medially•

partially flex the leg
•
externally rotate the foot
•
push the patella laterally•

Grade I - IN

does not spontaneously luxate
•
can push out on physical exam
•



Grade II - MOSTLY IN


mostly in, but sometimes will luxate out
•
skipping gait because the dog will hold their •
leg up when its out and then kick its leg out 
to try to pop it back in

most common
•



Grade III - MOSTLY OUT


mostly out, but you can pop it back in on •
physical examination




Grade IV - ALWAYS OUT

permanently luxated, •
cannot be pushed back 
into the groove

grade 4 are growth •
deformities

dog will be in a crouched •
stance and won't be able 
to get up any more than 
that





Patellar Luxation Continued



Surgical Treatment


goals: realign the quadriceps mechanism and to stabilize the patella in the patellar groove
•
candidates for surgery (surgery when patient is clinical)
•

grade 1 - no
!
grade 2 - depends on the clinical signs and the age
!
grade 3 and 4 likely need surgery, perform early
!

4 in 1 procedure using a combination of soft tissue and osseous techniques
•
recession trochleoplasty
!

goal is to deepen the patellar groove
‣
techniques: 
‣

trochlear chondroplasty - young animal, before the articular cartilage is solidified, remove some and •
lay cartilage back

trochlear wedge recession or trochlear block recession - cut a block or wedge of bone off the •
groove and remove subchondral bone underneath and then lay back in

trochlear sulcoplasty - abrasion trochleoplasty
•


















realignment of the quadriceps
!
due to tension and malalignment, the tibial tuberosity has migrated --> needs to be realigned
‣
techniques:
‣

tibial tuberosity transposition TTT
•
osteotomy the tibial tuberosity and then pin or screw it in proper alignment
!

anti-rotational suture
•
femoral closing wedge osteotomy
•

release muscles and soft tissues on the luxated side AND imbricate tissues !
on the non-luxated side


exceptions to doing these steps: young animal or trauma
‣
should never be used as the primary repair
‣

post-operative care:
•
provide appropriate analgesia and NSAIDs
!
activity restriction and gradual return to normal activity over 2-3 months
!
rehabilitation
!

prognosis depends on the grade and type
•
MPL grade 2 and 3 - good to excellent prognosis
!
grade 4 - guarded to fair prognosis
!
LPL - less than MPL prognosis because these tend to have more complications
!



Concurrent Injuries -- CCLR


suspect a patellar luxation and cranial cruciate ligament rupture is acute worsening of lameness occurs
•
when the patella luxates, there is increased stress on the CrCL < but it is not completely clear whether patella luxation •
increases the risk of CCLR >

surgery techniques: modified TPLO, TPLO + TTT, TTA with translation, 4 in 1 Sx with anti-rotational suture 
•

























