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� Acute, stretch-induced 
muscle injury

� Active eccentric muscle 
contraction

� Muscle is activated 
during stretch

� Slipping into splay-
legged position

� Repeated strain injury 
from jumping over 
hurdles

� Aggressive agility work
� Overstretching of the 

muscle or an overuse
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� CCL insufficiency
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area of tibia 
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afferent nerve endings
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McMurray Test:
� Internal rotation of 

stifle while in flexion
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� Pain or rubbery end 

feel indicates 
possible meniscal 
tear

� Repeat with external 
rotation

McMurray Test:McMurray Test:
�� Internal rotation of Internal rotation of 

stifle while in flexionstifle while in flexion
�� Straighten stifleStraighten stifle
�� Pain or rubbery end Pain or rubbery end 

feel indicates feel indicates 
possible meniscal possible meniscal 
teartear

�� Repeat with external Repeat with external 
rotationrotation

JAMAJAMA, 2001, 2001



CCL InsufficiencyCCL Insufficiency
DiagnosticsDiagnostics



CCL Insufficiency
Diagnostics

CCL InsufficiencyCCL Insufficiency
DiagnosticsDiagnostics

MRI T1 ImagesMRI T1 ImagesMRI T1 Images



CCLCCL Insufficiency:Insufficiency:DiagnosticsDiagnostics



CCL Insufficiency
Cause of Injury

CCL InsufficiencyCCL Insufficiency
Cause of InjuryCause of Injury
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� if force of cranial tibial 
thrust exceeds breaking 
strength of CCL

� Repetitive normal 
activities

� Degeneration with aging
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Grade I Sprain:
� Rehabilitation therapy
� Rest
� Cryotherapy
� Transcutaneous electrical 

neuromuscular stimulation 
(TENS)

� Strengthening:
� UWTM
� Walking up hills

Complete rupture:
� Stifle brace

Grade I Sprain:Grade I Sprain:
�� Rehabilitation therapyRehabilitation therapy
�� RestRest
�� CryotherapyCryotherapy
�� Transcutaneous electrical Transcutaneous electrical 

neuromuscular stimulation neuromuscular stimulation 
(TENS)(TENS)

�� Strengthening:Strengthening:

�� UWTMUWTM
�� Walking up hillsWalking up hills

Complete rupture:Complete rupture:
�� Stifle braceStifle brace



CCL Insufficiency
Surgical Treatments

CCL InsufficiencyCCL Insufficiency
Surgical TreatmentsSurgical Treatments

� Intra-articular 
stabilization

� Extracapsular 
stabilization

� Tibial Plateau 
Leveling Osteotomy 
(TPLO)

� Tibial Tuberosity 
Advancement (TTA)
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Stifle Arthroscopy 
Versus Arthrotomy

� Significantly less 
lameness

� More comfortable 
range of motion

� Increased thigh 
circumference

� Decreased synovial 
fluid inflammation
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Vet SurgVet Surg, 2004, 2004
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Compared to 
extracapsular
stabilization (ECR):

� Less Osteoarthritis
“Conclusions— dogs with 

larger OA score 
differences were 5.78 
times more likely to have 
had ECR than TPLO”

• Lazar T, Vet Surg, 2005

� Earlier return to function
� More predictable 

outcome
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� Better ROM
• Less periarticular

fibrosis
• Bone tunnel 

dependent
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� Arthroscopy or mini-
arthrotomy

� No meniscal release
� Size not a limiting 

factor
� 10lbs to 240lbs

� Apply Consil® to 
osteotomy site

� Accelerate the rate of 
bone healing
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Rehabilitation:
� Passive Range of motion
� Cyrotherapy
� NO long-term coaptation
� Electrical muscle 

stimulation (E-stim)
� UWTM Therapy
� Home exercise and 

strengthening program

Medical Management:
� Injectable NSAID post-op
� Oral NSAIDs x 14 days
� Cosequin or Dasuquin for 

life
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� German shepherds and 
related crossbreeds

� Active, working lifestyle
� Clinical signs are 

progressive but tend to 
plateau after several 
months  

� Internally rotates leg 
during stifle extension, 
shortens stride, and 
causes a characteristic 
jerky gait  
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� Arises from the pelvic 
symphysis via 
symphysial tendon

� Ends along entire length 
of cranial border of tibia

� End aponeurosis sends 
band to calcanean 
tendon

� Adduction of the thigh, 
extension of the hip, 
extension of hock
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� Decrease hip flexion and 
abduction

� Decreased hind limb 
circumference

� Palpation reveals a gracilis 
that is distinct from 
surrounding muscle

� Tight, firm, painful in 
early stages

� Fibrous band 
associated with 
caudolateral or 
caudomedial border 
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Cause:
� Suspected to be 

repeated strain injuries
� Longitudinal stretching 

or tearing of muscle 
fibers

� Over stretching or 
overuse
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� Healing occurs with fibrosis 
interposition between 
muscle ends

� Excessive scarring impedes 
muscle fiber regeneration 
and interferes with muscle 
contraction

� Musculotendinous junction 
consistently thickened and 
fibrotic
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J Am Anim Hosp Assoc, 1997
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Medical Management:
� Rest and NSAIDs

� Not effective

Surgery:
� Surgical excision of all or 

part of affected muscle
� Immediate relief of 

symptoms
� Fibrosis recurred
� Repeated surgical 

procedures not effective
� Recurrence of clinical signs 

within months
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Injections:
� Treatment with 

prednisolone and 
azathioprine not effective

� Alone or in combination 
with surgery

� Affected dogs remained 
active despite the lameness 
and were not in pain.

� Small Anim Pract, 1979

Injections:Injections:
�� Treatment with Treatment with 

prednisolone and prednisolone and 
azathioprine not effectiveazathioprine not effective

�� Alone or in combination Alone or in combination 
with surgerywith surgery

�� Affected dogs remained Affected dogs remained 
active despite the lameness active despite the lameness 
and were not in pain.and were not in pain.

�� Small Anim PractSmall Anim Pract, 1979, 1979

J Am Anim Hosp Assoc,J Am Anim Hosp Assoc, 19971997



Gracilis Contracture
Rehabilitation Therapy

Gracilis ContractureGracilis Contracture
Rehabilitation TherapyRehabilitation Therapy

� Ultrasound: 
� Pulsed for acute cases 

continuous for chronic 
5–10 minutes

� Stretching:  
� Hip flexion, abduction, 

stifle extension
� Hold 15 - 30 seconds, 

rest and repeat, two to 
three times a session

� Twice a day
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Rehabilitation:
� Passive Range of motion
� Cyrotherapy
� LASER therapy
� NSAIDs
� Controlled leash walking
� Three leg standing
� Physioball
� UWTM

� Endurance, and ROM
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Rehab Manag, 2004
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� Walking up hills
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� Warm-up prior to 

working
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up
� Stretching following 

activities 
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� Start thinking soft 
tissues

� Use objective 
measures during your 
PE

� Perform orthopedic 
exam standing and 
unsedated

� When it comes to 
diagnostics and 
treatments think 
outside the box
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� Rehab is the key for 
treatment and prevention

� These same conditions 
being identified in ordinary 
dogs

� Infantile stages of 
understanding these 
conditions, diagnostic 
modalities, and treatments

� Need more objective 
controlled rehabilitation 
studies

� Evidence based medicine
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