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Introduction

In human beings, anterior knee pain is a common complaint,
reported to affect up to one in four members of the general
population.1 Themost common cause of anterior knee pain is
functional patellofemoral pain syndrome,2 which has an
overall prevalence of 6.4% in the population.3 The aetio-
pathogenesis of functional patellofemoral pain syndrome is
multifactorial and includes patellar maltracking, dynamic
valgus (that being where the knee collapses medially during
stance due to valgus and/or rotation) and peri-patellar
muscle imbalance.4 In the case of patellarmaltracking,which
is usually lateral in humans, mal-articulation of the femor-
opatellar joint may result in focal overload of the patellar
cartilage, anterior knee pain and may progress to chondro-
malacia patellae. Although patellar luxation in dogs is a
relatively common orthopaedic disorder,5 to the authors’
knowledge, patellar maltracking without patellar instability
or luxation as a cause of lameness has so far not been
described. The case report herein outlines the clinical, diag-
nostic and surgical findings of two Dachshunds that were
presented for the complaint of intermittent skipping lame-
ness due to patellar maltracking.

Case One

A male Dachshund was presented at 6 months of age with a
1-month history of intermittent left hind skipping lameness

with no prior history of trauma. On examination, intermit-
tent left pelvic limb skipping lameness when trotting was
present; lameness was not present when walking. Ortho-
paedic examinationwas unremarkable and the patellaewere
palpably reduced in each respective femoral trochlea and
palpably stable both medially and laterally throughout stifle
range of motion. Radiographs of the pelvic limbs were
performed that did not reveal any abnormalities; there
was no effusion or osteoarthritic change on orthogonal views
of either stifle. Palpation of the pelvic limbs under sedation
and a rectal examination did not reveal any abnormalities. A
6-week period of exercise restriction and treatment with
meloxicam (Loxicom, Norbrook Laboratories (GB) Ltd.,
Corby, United Kingdom) was advised with re-examination
if signs persisted. Following this 6-week period, the skipping
lameness in this limb had become more frequent. Repeat
orthopaedic examination did not reveal any abnormalities
bar the skipping lameness when trotting as previously.
Computed tomography (CT) of the pelvic limbs was per-
formed (Siemens Somaton Emotion 16 Slice, Siemens
Healthcare Limited, Camberly, United Kingdom), both dogs
were placed in sternal recumbency with their stifles in a
neutral position. The findings of the CT imaging were unre-
markable bar the left patella being medially sub-luxated
within the trochlear groove with femoropatellar contact
predominantly with the axial portion of the medial femoral
trochlea with mild sub-patellar sub-chondral sclerosis
(►Fig. 1); there was no osteophytosis or joint effusion.
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Abstract Two Dachshunds were presented for the complaint of intermittent unilateral pelvic
limb skipping lameness. Clinical examination and radiographs did not reveal any
abnormalities. Computed tomography (CT) imaging showed changes in the femor-
opatellar joint space in both dogs and surgical evaluation revealed femoral trochlear
and patellar cartilage loss. Patellar maltracking without patellar luxation or instability
was diagnosed. Patellar maltracking should be included as a differential diagnosis for
pelvic limb lameness in this breed.
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Inspection in the joint via a medial parapatellar arthrot-
omy revealed mild fibrillation (Outerbridge Grade II)6 of the
cartilage on the axial portion of the medial aspect of the
trochlear groove and on the cartilage on the underside of the
body of the patella. Surgery was performed comprising a
block recession sulcoplasty, lateral tibial tuberosity transpo-
sition, medial retinacular release and lateral imbrication.

Case Two

An 18-month-old male Dachshund was presented with a
2-month history of progressive left hind skipping lameness
with no previous history of trauma. On examination, frequent
skipping lameness intheleftpelvic limbwaspresentwhenboth
walking and trotting. Orthopaedic and neurological examina-
tions were unremarkable. The patellae were reduced in the
trochlear grooves andwere stable onmedial and lateral palpa-
tion throughstifle rangeofmotion.Palpationof thepelvic limbs
under sedation and a rectal examination did not reveal any
abnormalities. The referring veterinary surgeon’s radiographs
showed chondrodystrophoid degeneration of sixth–seventh
lumbar and lumbar–sacral discs, so a magnetic resonance
imaging (MRI) (SiemensMagnetomEssenza 1.5 Tesla, Siemens
Healthcare Limited, Camberly, United Kingdom) of the fourth
lumbar–caudal spinal segment and CTof the pelvic limbs were
performed. Chondrodystrophoid change of the nucleus pulpo-
sus of these respective intervertebral discs without compres-

sion of the spinal cord or nerve roots and mild ventrolateral
lumbar spondylosis were present on MRI . Computed tomo-
graphy of the pelvic limbs revealed eccentric positioning of the
left patella in the femoral trochlear sulcus with a widened
medial patellofemoral joint space (►Fig. 2). Surgery on the left
stifle was performed. Inspection of the femoral trochlear and
patella via a medial parapatellar arthrotomy revealed Outer-
bridge Grade II cartilage damage on the apex of the lateral
trochlear ridge of the femur andOuterbridge Grade IVcartilage
damage to the cartilage of thedistal half of the patella (►Fig. 3).
Surgery was performed comprising a block recession sulco-
plasty, lateral tibial tuberosity transposition,medial retinacular
release and lateral imbrication.

Both dogs were recovered in hospital and pain scored
overnight; methadone (Synthadon, Animalcare Ltd., York,
United Kingdom) 0.2 mg/kg being given if they scored above
the intervention threshold on the hospital’s composite pain
score. Both dogs were discharged the day after surgery. The
following courses of medicationwere prescribed for the post-
operative period: tramadol (Tramadol Summit Veterinary
Pharmaceuticals Ltd., Kidlington, United Kingdom) 5 mg/kg
twice or thrice a day for a week, cephalexin (Cephacare,
Animalcare, York, United Kingdom) twice a day for 5 days
andmeloxicam0.1 mg/kg once a day for 2weeks or as needed.
The owners were advised to strictly cage rest the patients
postoperatively for 6 weeks, the only exercise being on a short
lead for 5 minutes several times a day.

Fig. 1 Dorsal and transverse plane computed tomography (CT)
images of the femora and stifles in case 1. Note that the left patella
appears medially sub-luxated within the trochlear groove (yellow
arrows) with femoropatellar contact predominantly with the axial
portion of the medial femoral trochlea. There is also evidence of left
focal sub-patellar sub-chondral sclerosis.

Fig. 2 Dorsal and transverse slice computed tomography (CT) images
of the femora and stifles in case 2. Note that the left lateral
patellofemoral joint space is narrowed (yellow arrows).
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Both patients were examined at 6 weeks postoperatively.
Palpation of the affected stifles in both cases revealed the
patella to be stable through stifle range of motion. In both
cases, the lamenesswas improved frompreoperatively. Radio-
graphs revealed uneventful progression of osteotomy healing.
Incrementally, increasing exercise for 6 weeks followed by a
return to normal activity was recommended. Telephone fol-
low-up for case 1 (14 months postoperatively) revealed that
the dog had been euthanatized for reasons unrelated to the
orthopaedic disease previously diagnosed. Telephone follow-
up for case 2 (4 months postoperatively) revealed improved
function comparedwith preoperatively but skipping lameness
was still occasionally evident in this limb.

Discussion

This case report has described the clinical, diagnostic ima-
ging and surgical findings of two Dachshunds diagnosed
with patellar maltracking as a cause of intermittent pelvic
limb lameness. In both cases, clinical examination and radio-
graphs did not reveal any abnormality and diagnosis was
only made on the basis of an abnormal patellofemoral joint
space on CT scan and subsequent findings at surgery. Due to
the small number of cases in this report and limited follow-
up, no conclusions can be drawn on the prevalence or
optimum management technique for this condition, but
the clinical changes seen serve to highlight that this condi-
tion should be included on the list of differential diagnosis for
pelvic limb lameness in this breed.

Assessment of the orientation of the patellar long axis
(base to apex) relative to the long axis of the femur on three-
dimensional rendered images from both dogs (►Fig. 4A, B)
revealed a lateral deviation of the patellar long axis. The
authors speculate that this deviation might result in a con-
gruency mismatch of the femoropatellar joint space with a
tendency for focal overload of femoropatellar joint space
cartilage medially with the stifle in flexion (►Fig. 4A) and
laterally (►Fig. 4B) with the stifle in extension (►Fig. 4C).
Focal overload in these regions may explain the topography
of the cartilage lesions seen at surgery.

A proposed cause of patellar maltracking in humans is an
imbalance between the pull of the vastus medialis and vastus
lateralismuscles,whichcouldexplain thelong axis orientation
seen here. Patella alta, trochlear dysplasia and abnormal
tensioning in the lateral retinacula, or the medial patellofe-
moral ligament, are also proposed causes.7,8 The preferred
management for young humanpatientswith functional patel-
lofemoral syndrome and patellofemoral osteoarthritis is con-
servative.2,9,10 Surgery is indicated in patients who cannot
achieve an acceptable level of pain relief. Proximal repairs such
as medial reefing and lateral release are suggested to have a
lower incidence to long-termosteoarthritis but a higher rate of
re-luxations than distal repairs such as tibial tuberosity trans-
fers, so a combination technique is advocated.11 This combina-
tion technique is akin to what is routinely performed on our
patients presenting with patellar luxation.

Persistent, although reduced frequency skipping lame-
ness was evident with case 2 at final follow-up. This could

Fig. 3 Intraoperative appearance of (A) trochlear groove, there is evidence of Outerbridge Grade II cartilage damage on the proximal lateral
trochlear ridge (yellow arrows), (B) patella, there is evidence of Outerbridge Grade IV cartilage damage affecting the apex pole of the patella
(blue asterisk) (yellow arrows delineate the board between grossly normal and eburnated cartilage).
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relate to chondromalacia patellae that was evident at surgery
which would be Grade III as defined by Ogilvie-Harris and
Jackson.12 In that study, humans with patellar maltracking
and a concurrent Grade III lesion were less likely to have a
good result following surgery.

In summary, patellar maltracking and the associated
articular lesions described herein should be included as a
differential diagnosis of pelvic limb lameness in the Dachs-
hund. Severe patellar cartilage damage associated with this
condition may affect the potential for resolution of lameness
with surgical management of this condition.
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Fig. 4 Three-dimensional (3D) rendered images of the left femur from (A) case 1 and (B) case 2. Assessment of the long axis of the femur (blue
line) with reference to a line parallel with the base and apex of the patella (yellow dotted line) are suggestive of a proximolateral to distomedial
malalignment of the patella within the patellar groove. The purple line defines the distal extent of the femoral condyle (C) with the patella
proximal in the sulcus (1) (i.e. stifle in extension) lateral contact may predominate with a reduced lateral patellofemoral joint space. With the
patella distal in the sulcus (2) (i.e. stifle in flexion), medial contact may predominate with a reduced medial patellofemoral joint space. The distal
aspect of the femoral condyles is denoted by the purple line.
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