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Small animal health care practitioners
know that some patients are not surgical
candidates because of age, poor health,
inadequate state of fitness, and/or because
of owner’s financial status.  Still, this sub-
set of patients deserves a chance at opti-
mal function.  

The Cruciate Deficient Human Knee

A scant amount of literature has been
published on the conservative rehabilita-
tion of canine cruciate deficiency.  While
some studies have used cruciate-deficient
dogs as control animals, evidence-based
rehabilitation programs are not generally
part of standard management protocols
for a comparable evaluation of this
option.  

Human literature has attempted to
make comparisons between surgical and
conservative management of the cruciate-
deficient knee, and to study specific treat-
ments and outcomes pertaining to the
rehabilitation of the non-operative knee
joint.  

Electromyography (EMG) activity of
anterior cruciate ligament-deficient (ACL-
D) knees compared to normal and recon-
structed knees at a walk has been studied.
There is an increase in vastus lateralis
activity at loading (vastus lateralis resists
internal rotation of the tibia).  There is an
increase in rectus femoris activity at pre-
swing (this may indicate a decrease in
knee flexion).  There is an increase in
biceps femoris activity at terminal swing
(this may prevent anterior tibial transla-
tion with quads contraction at loading).

Conservative Management of Cruciate 
Ligament deficiency with Physical Therapy

Lastly, there is an increase in tibial anteri-
or activity at terminal stance (tibialis ante-
rior creates dorsiflexion and inversion,
which also externally rotates the tibia and
resists internal rotation forces).

The conclusion was made that reha-
bilitation did not restore normal EMG
patterns, as compared with surgery, and
further postulated that there was a
reduction in performance in ACL-D
knees in more strenuous sports.  These
results also suggest that neuropathways
other than those mediated by ACL
mechanoreceptors exist to coordinate
muscle activity. 

Other studies have shown a greater
flexion angle in ACL-D knees during
certain stance periods.  Quadriceps
weakness has been identified as a com-
mon problem after ACL injury, and this
weakness was persistent in patients with
poor functioning knees.  Prior to reha-
bilitation strengthening, these patients
did not extend the injured knee to the
same extent as the uninjured knee.  A
certain amount of tibial translation is
important to good functioning after ACL
injury; however symptomatic ACL-D
patients exhibited more anterior dis-
placement than those who were asymp-
tomatic during weight bearing.  Static
tibial translation has not been found to
correlate with functional outcome.
Significant kinaesthetic proprioceptive
deficits affect both the cruciate-deficient
and surgically-reconstructed knee as
well as the contralateral normal knee.
There is a correlation between proprio-
ceptive deficits and subjective knee func-
tion in patients with symptomatic ACL
deficiency.  There is also a relationship
between the patient’s ability to detect
passive motion and morphological
lesions (chondral or meniscal lesions).
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Rehabilitation of the Cruciate 
Deficient Human Knee

Some papers report conservative treat-
ment of human anterior cruciate ligament
deficiency to be unsuccessful or only suc-
cessful in older or inactive patients.
However, successful treatment of the non-
surgical ACL-D knee has been possible
with specifically targeted rehabilitation
programs.  

A rule of thirds has been proposed for
chronic ACL injuries treated with rehabil-
itation:  1/3 of patients resume previous
recreational activities without reconstruc-
tion (copers); 1/3 manage without recon-
struction by modifying or lowering their
activity level (compensators); and 1/3
require reconstruction because of recur-
ring giving-way episodes (non-copers).  

Comparisons of rehabilitated ACL-D
and normal knees for function (using the
single leg hop test) was found to result in
77% of the subjects having normal func-
tion at one year post-injury, 89% normal
at 3-years post, and 85% normal at 15
years of follow-up.  Strength (isometric
and concentric) as measured by
dynamometer was shown to be normal in
42 – 56% of the subjects at 1 year, 54 –
68% at 3 years, and 69 – 82% at 15 years
follow-up.  Activity levels change with
rehabilitation management and surgical
management of the ACL-injured knee.
Both groups showed an overall decline in
activity levels, with the rehab-only group
doing slightly better than the reconstruc-
tion and rehab group at the 1-year follow-
up mark, equal in activity level at the 3-
year mark, but then slightly lower in
activity level at the 15-year mark.

The same study also collected data on
subjective knee function / quality of life
(QOL) scoring.  Patients scored the high-
est 1 and 3 years following injury in the
rehab-only group, with patients injured in
contact sports scoring the lowest.
Interestingly, at the 15-year follow-up,

those patients with reconstruction surgery
scored lower in the QOL scores than the
non-reconstructed patients.  This same
cohort of patients was also evaluated for
evidence of radiographic osteoarthritis
(OA) at the 15-year mark following
injury.  Sixteen percent of the rehabilitat-
ed patients developed radiographic OA.
All of the patients with OA had under-
gone a meniscectomy.  None of the non-
meniscetomized patients developed OA.
Sixty-eight percent of the patients report-
ed having an asymptomatic knee, while
23 % reported having reconstructive sur-
gery at an average of 4-years after injury.  

A separate study found that 91% of
competitive handball players treated with-
out reconstruction returned to pre-injury
activity level, whereas only 58% in the
reconstructed group were able to do the
same.  A literature review concluded that,
while ACL reconstruction yielded the
least amount of secondary meniscal sur-
gery, OA morbidity was higher compared
with the conservatively managed group.
Sports participation tended to be higher in
the reconstructed group as well. 

Successful management of the ACL-D
knee in humans centers on common
goals:  Early activity modification, neuro-
muscular knee rehabilitation, and strength
training.  It is appropriate to stage the
rehabilitation goals and activities through
rehabilitation.  Time alone is not the sig-
nal for advancement from one program to
another, and attention should be paid to
range of motion (ROM), strength, fluidity
of performance of functional activities, as
well as functional testing.  

Rehabilitation of the Cruciate 
Deficient Canine Stifle 
Using the goals for each phase of reha-

bilitation of an ACL-D human knee, treat-
ment regimes can be proposed for the
canine with an ACL-D stifle.  The follow-
ing tables 1 – 4 illustrate the goals and
this author’s (LEH) suggestions for reha-



teoglycans and collagen, and hence can
have a protective effect against synovitis
and associated bone remodelling.
Cetylated fatty acids have also been
shown in both human and animal studies
to modulate the immune response and
inflammatory process of OA and, in turn,
improve ROM and overall function.
Advisement on nutritional supplementa-
tion should be considered just as impor-
tant as physical management of the condi-
tion.   Additionally, excessive weight can
impact the stresses on articular cartilage.

A human study found that
each pound of weight loss
resulted in a 4-fold reduction
in the load exerted on the
knee per step.  A canine study
found that dogs with hip OA
that were fed 60% of their
current calorie intake lost 11 –
18% of their body weight, and
experienced a significant decrease
in hind limb lameness.  Weight
management should be deemed
an integral part of rehabilitation 
of the ACL-D dog.

Conclusion

Good functional recovery
following a cruciate ligament
injury is possible with conser-
vative management.  Older
animals and those not
engaged in high energy sport-
ing activities might have an
acceptable outcome with con-
servative care.  Additionally,
animals who are not surgical
candidates may benefit from
this evidence-based proposal
for the conservative manage-
ment of ACL-D in dogs. 
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bilitation of the canine patient.
While natural healing of a meniscal

tear has been reportedly possible, a
meniscal injury may inhibit success of
this regimen.  Preventing OA should be
an important goal for all animals that suf-
fer joint trauma.  Human studies have
found a correlation with glucosamine use
and a reduction in joint space narrowing
and erosive effects of OA.  Canine studies
have found that the use of a glucosamine /
chondroitin sulfate mixture enhances syn-
thesis and turn-over of the matrix of pro-




