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A retrospective study of the MRI
hindings in 18 dogs with stifle injuries

OsiecTives: To make an objective assessment of the usefulness of
magnetic resonance imaging in the diagnosis of meniscal damage
and cranial cruciate ligament disease in the canine stifle by com-
paring magnetic resonance imaging findings with surgical findings.
MeTtHops: Magnetic resonance images of 18 stifles from 18 dogs
which had undergone magnetic resonance imaging for the investi-
gation of stifle disease were reviewed. For every stifle, the menisci
and cranial cruciate ligaments were assessed according to prede-
termined criteria. The magnetic resonance imaging findings were
compared with the reported surgical findings and the sensitivity,
specificity, positive and negative predictive values (PPV and NPV)
were calculated using the surgical findings as the gold standard.
Kappa analysis was used as an objective measure of agreement
between surgical and magnetic resonance imaging findings. For 11
stifles, meniscal evaluation by three different observers was used
to measure interobserver agreement using Kappa analysis.

ResuLts: Magnetic resonance imaging was demonstrated to be an
accurate technique in the detection of meniscal injury (k=0-86),
with excellent interobserver agreement (k=0-89 to 1.0). Disruption
of cranial cruciate ligament continuity and an increase in ligament
intensity were found to be useful criteria in the diagnosis of cranial
cruciate ligament rupture.

CuinicaL SiaNiFicance: Magnetic resonance imaging offers a non-inva-
sive alternative to exploratory surgery in the evaluation of cranial

cruciate ligament and meniscal disease.
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INTRODUCTION
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eased single joint in the dog (Anderson
1994). The commonest cause of canine
stifle disease is cranial cruciate ligament
injury (Brinker and others 1990, Moore
and Read 1996), which is often associated
with subsequent damage to the medial
meniscus (Brinker and others 1990, Ben-
nett and May 1991, Flo 1993). This can
occur either soon after the initial cruciate
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to months later. While acute, complete
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cranial cruciate ligament rupture can be
accurately diagnosed by experienced cli-
nicians on physical examination, chronic
tears and partial ruptures are less easy to
detect (Scavelli and others 1990). Damage
to the meniscus cannot reliably be con-
firmed on physical examination alone (Flo
1993). Subluxation of the tibia, together
with distal dislocation of the popliteal
sesamoid, identified on a medio-lateral
radiograph of the stifle (with or without
tibial compression) is reported as pathog-
nomonic for cranial cruciate ligament
rupture (De Rooster and others 1998).
However, radiography is often non-spe-
cific in the diagnosis of cranial cruciate
ligament and meniscal disease, showing
only the secondary changes of joint effu-
sion and osteoarthritis (Brinker and others
1990). The use of ultrasonography in the
evaluation of the canine stifle has been de-
scribed, but the clinical interpretation of
any meniscal changes seen is reported to
be difficult (Kramer and others 1999).

Historically, arthrotomy has been gen-
erally considered to be the gold standard
for the definitive diagnosis of the cranial
cruciate ligament tears (Scavelli and oth-
ers 1990, Johnson and Johnson 1993)
and meniscal damage (Hulse and Shires
1983, Dupuis and Harari 1993). Arthros-
copy can provide information about the
internal structures of the stifle (Kivumbi
and Bennett 1981, Dupuis and Harari
1993) but has previously been considered
technically demanding and inferior to ar-
throtomy. However, more recent advances
in arthroscopic technique have made ar-
throscopy the investigation modality of
choice for the internal evaluation of the
canine stifle joint (Ralphs and Whitney
2002, Whitney 2003, Ridge 2006, Win-
kels and others 2008).

Magnetic resonance imaging (MRI) is
a well-established technique for detect-
ing internal derangements of the human
knee with high diagnostic accuracy (Oei
and others 2007). Although some stud-
ies demonstrate MRI findings to correlate
well with arthroscopy (Naranje and others
2008), other published work suggests that
arthroscopy is more accurate and should
still be considered the gold standard for
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definitive diagnosis of cruciate and menis-
cal damage in the human knee (Nikolaou
and others 2008)

Magnetic resonance imaging is becom-
ing increasingly available as a diagnostic
tool in small animal practice (Pooya and
others 2004) and offers a non-invasive
alternative to exploratory surgery in the
evaluation of canine cranial cruciate liga-
ment and meniscal disease. In contrast to
the wealth of information available in the
medical literature about the accuracy of
MRI findings in the human knee, limited
material has been published in the veteri-
nary literature objectively comparing the
accuracy of MRI findings with surgical
findings in dogs with naturally occurring
stifle disease.

The use of MRI in the clinical inves-
tigation of canine stifle disease was first
reported in a retrospective study of 11
military working dogs (Banfield and
Morrison 2000) where MRI successfully
identified cranial cruciate ligament, col-
lateral ligament and meniscal abnormali-
ties. The MRI appearance of a discoid
lateral meniscus with partial cranial cru-
ciate rupture, confirmed on arthroscopy,
has been described (Ohlerth and others
2001). Three case series of 50, 4 and 80
dogs, respectively, with stifle disease have
been published, describing the pathologi-
cal changes seen with low-field MRI and
correlating the MRI findings with surgi-
cal findings (Gonzalo-Orden and others
2001, Foltin and others 2004, Konar and
others 2005). However, no attempt was
made to determine the accuracy of MRI
findings until Blond and others (2008)
published work demonstrating that high-
field MR imaging is a reliable technique
for the pre-operative diagnosis of meniscal
tears. The aim of our study was to make a
similar objective assessment of the accura-
cy of MRI in the diagnosis of both menis-
cal and cranial cruciate ligament damage
in 18 dogs with naturally occurring stifle
disease.

MATERIALS AND METHODS

Magnetic resonance (MR) images of 18
stifles from 18 dogs which had undergone
MRI for the investigation of stifle disease
were reviewed. Detailed clinical histories
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and the results of stifle arthrotomy or
arthroscopy were available for all dogs.
Imaging was performed with a 1.5 T
whole-body scanner (Gyroscan ACS-NT,
Philips Medical Systems) using a flexible
surface coil (3C NT coil, Philips Medical
Systems). All images were obtained with
the dogs under general anaesthesia. The
dogs were positioned in lateral recumben-
cy, with the stifle being imaged positioned
adjacent to the couch. In each case, im-
ages were obtained in sagittal, dorsal and
transverse planes. As a minimum, proton-
density-weighted (TR 1107 to 2066 ms,
TE 17 to 20 ms, slice thickness 2:0 to
2-8 mm) and T2-weighted (TR 2066 to
2750 ms, TE 100 to 120 ms, slice thick-
ness 2-0 to 2-8 mm) images were obtained
in the sagittal plane, with a T2*-weighted
sequence (TR 324 to 660 ms, TE 14 to 18
ms, flip angle 35°, slice thickness 2-5 to
3-0 mm) most commonly being obtained
in the dorsal and transverse planes. For ev-
ery stifle, each image plane and sequence
was evaluated by one observer, blinded to
all clinical information.

Evaluation of the menisci

From the MR images, the menisci were
classified as entire or torn. The normal en-
tire meniscus (Fig 1) is reported to be wedge
shaped in both sagittal and dorsal planes
(Baird and others 1998) and homogenous-
ly hypointense in all sequences (Banfield
and Morrison 2000). In our study, menisci
with a confined intra-meniscal area of high
signal (Fig 2) were also classified as entire,
in accordance with MRI studies of the hu-
man knee where such menisci are docu-
mented as normal on surgical exploration
(Sproule and others 2005). Menisci with
an area of high signal intersecting with at
least one of the meniscal margins were clas-
sified as torn (Fig 3). The appearance and
location of the area of high signal were re-
corded. Each meniscus was classified as en-
tire or torn for each combination of plane
and sequence used.

Evaluation of the cranial cruciate
ligament

Following preliminary work which dem-
onstrated that, compared with dorsal and

FIG 1. A normal homogenous hypointense medial meniscus (PD-weighted sagittal image)
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FIG 2. A confined ring of high intra-meniscal signal (arrowed) is seen in the caudal horn of the
meniscus. Such menisci were classified as entire (PD-weighted sagittal image)

transverse planes, the cranial cruciate
ligament was best appreciated on sagit-
tal plane images; it was decided to use
the sagittal plane only in this study. The
cranial cruciate ligament was assessed on
sagittal plane images as being visible in
its entirety, partly visible or not visible. A
subjective evaluation was made of its in-
tensity and margination. A normal cranial
cruciate ligament was considered to be hy-
pointense in all sequences (Banfield and
Morrison 2000) with fairly uniform in-
tensity and seen in its entirety within one
or sequential sagittal slices. Ligaments of
uniform hypointensity that could be seen
in their entirety were classified as being
normal (Fig 4). Ligaments that could not
be seen at all, or which were only partially
visible, were classified as abnormal (Fig 5).
Ligaments which could be seen for all of
their length but appeared to be irregularly
marginated or of increased intensity were
also considered to be abnormal. Each liga-
ment was classified as normal or abnormal
from each sagittal sequence used.

Once all 18 stifles had been assessed, the
MRI findings were compared with the
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reported surgical findings and the PPV;
NPV, sensitivity and specificity were calcu-
lated using the surgical findings as the gold
standard. Kappa analysis was used to mea-
sure the agreement of MRI and surgical
findings for each combination of plane and
sequence in the assessment of the menisci
and for each sequence in the assessment of
the cranial cruciate ligament. The proto-
cols giving the best agreement with surgi-
cal findings were then used to determine
the accuracy of MRI in detecting meniscal
and cranial cruciate ligament pathology.

Interobserver agreement

In order to measure interobserver repeat-
ability in the MRI evaluation of the me-
nisci, three observers were asked to assess
the menisci in 11 stifles and classify them
as entire or torn as previously described.
Kappa analysis was used to calculate the
interobserver agreement.

RESULTS

All dogs were of medium to large size with
a mean bodyweight of 33-9 kg (222 t0 53

kg) and a mean age of 63 months (24 to
108 months). Of the 18 dogs evaluated, 5
were Labrador retrievers, 4 were boxers, 3
were crossbreds and the others were rep-
resented by individual breeds. There were
10 males (3 neutered) and 8 females (7
neutered). Twelve left and 6 right stifles
were imaged. All dogs were presented with
pelvic limb lameness localising to the stifle
joint. The average duration of lameness
before MRI evaluation was 10 months (1
to 60 months). The most common clinical
findings were quadriceps femoris muscle
atrophy (13 dogs), soft tissue thickening
around the stifle (11 dogs) and joint ef-
fusion (8 dogs). Cranial stifle instability
was recorded in six dogs, decreased flexion
in three dogs and pain on manipulation
in three dogs. Eight dogs had a history of
previous stifle surgery. The mean time in-
terval between MRI and subsequent sur-
gery was five weeks (0 to 18 weeks).

The menisci
Thirty-six menisci (18 medial and 18 lat-
eral) were assessed on the MR images. The
sagittal proton-density-weighted images
demonstrated the best agreement with
surgical findings (k=0-86, 95 per cent con-
fidence interval 0-68 to 1-05), followed by
the sagittal T2-weighted images (k=0-83,
95 per cent confidence interval 0-61 to
1-05). Dorsal and transverse plane images
demonstrated poorer agreement.

From the sagittal PD-weighted images,
11 medial menisci were classified as entire,
with a confined area of intra-meniscal high
signal reported in 4, and 7 medial menisci
were reported as torn (Table 1). Fifteen
lateral menisci were classified as entire,
with a confined area of intra-meniscal
high signal reported in five, and three lat-
eral menisci were reported as torn (Table
2). At surgery, eight torn medial menisci
and two torn lateral menisci were identi-
fied. One medial meniscus was described
as having a confined area of intra-meniscal
signal and considered entire on MRI, but
at surgery there was damage to the menis-
cal attachments and the axial part of the
caudal horn was unstable. One lateral
meniscus, identified as torn on MRI, ap-
peared normal on surgical evaluation.

Using the surgical findings as the gold
standard, MRI classification from the PD-
weighted sagittal images had a specificity
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FIG 3. A linear area of hyperintensity (arrowed) is seen extending to the caudo-distal articular mar-
gin of the caudal meniscus. This was consistent with a mensical tear (PD-weighted sagittal image)

of 0-96, a sensitivity of 0-9, a PPV of 0-9
and NPV of 0-96.

The location of meniscal damage as seen
at surgery was reported for 6 out of the 10
damaged menisci. In four medial menisci
with damage to the caudal horn, the loca-
tion of the abnormal high signal correlated
exactly with the surgical findings. In two
lateral menisci with "mid-body" tears, the
location of the high signal did not corre-
late exactly with the surgical findings.

The cranial cruciate ligament
Eighteen cranial cruciate ligaments were
assessed and classified as being normal or
abnormal. Proton-density-weighted sagittal
images again demonstrated the best agree-
ment with the surgical findings (k=0-77, 95
per cent confidence interval 0-34 to 1-2).
From the sagittal PD-weighted images,
4 ligaments were considered to be normal
and 14 ligaments abnormal. One of the
normal appearing ligaments was excluded
from analysis as it was thought likely that
further injury had occurred during the
prolonged time (18 weeks) between MRI
and surgical exploration. Fifteen ruptured
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and two entire cranial cruciate ligaments
were identified at surgery (Table 3). Of
the 15 dogs with damaged cranial cruci-
ate ligaments identified on surgical ex-
ploration, 8 dogs had a history of previ-
ous surgery to stabilise a cranial cruciate
ligament deficient stifle. In seven dogs the
repair had failed, but in one case an entire
intra-articular graft was found, which was
incorrectly identified as a normal cranial
cruciate ligament on MRI. The remaining
seven dogs had evidence of cranial cruciate
ligament rupture without previous surgi-
cal intervention.

Using the surgical findings as the gold
standard, specificity and PPV were per-
fect. Sensitivity was 0-93 and NPV 0-67.
Agreement between MRI and surgical
findings was good (k=0-77, 95 per cent
confidence interval 0-34 to 1-2).

Interobserver repeatability

Interobserver repeatability was demon-
strated to be very good with complete
agreement evident between two observers
and the surgical findings. Agreement with
the third observer was very good (k=0-89,
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95 per cent confidence interval 0-68
to 1-10).

DISCUSSION

The 18 stifles evaluated in this study were
from medium to large breeds of dog,
representative of those typically affected
by cranial cruciate ligament injuries. The
majority of cases were characterised by
chronic hindlimb lameness, with only one
case presented for MRI within one month
of the onset of lameness. Almost half the
dogs had a history of previous cruciate sur-
gery. These cases are of particular clinical
relevance in the evaluation of late meniscal
injuries, which may occur some weeks or
months after surgery.

Using our simple predetermined cri-
teria for the classification of the menisci
as entire or torn, MRI was demonstrated
to be useful and accurate in detecting
surgically evident damage to the canine
meniscus, with very good interobserver
repeatability demonstrated. There is no
universally accepted system for classifica-
tion of meniscal injury in people (Chang
and others 2004). However, the most reli-
able criterion for the MRI diagnosis of a
meniscal tear is reported to be the pres-
ence of a high signal extending through
the meniscus to intersect with one (PPV
85 per cent) or two (PPV 98 per cent)
meniscal margins (Manaster and Tyson
1995). A study documenting the appear-
ance of meniscal lesions with low-field
MRI (Martig and others 2006) was un-
able to reliably detect intra-meniscal le-
sions but demonstrated a good correlation
between menisci with high signal extend-
ing to the meniscal margins and the sur-
gical documentation of a meniscal tear.
Blond and others (2008) compared the
high-field MRI appearance of meniscal le-
sions with surgical findings, reporting one
medial meniscus with an area of increased
intra-meniscal signal which was found to
be normal at surgery. In human beings,
menisci with increased intra-meniscal sig-
nal are similarly reported to be normal at
surgery (Sproule and others 2005) but his-
tologically demonstrate mucoid degenera-
tion of the meniscus. Although it has been
suggested that such changes eventually
culminate in a full thickness tear (Stoller
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FIG 4. A normal, intact cranial cruciate ligament (PD-weighted sagittal image)

and others 1987), some studies report no
increased risk of a subsequent tear (Man-
aster and Tyson 1995). It is not known for
certain whether mucoid degeneration oc-
curs in the canine meniscus (Martig and
others 2006). However, Libicher and oth-
ers (2005) documented increased signal in
the caudal horn of the medial meniscus
in dogs 12 weeks after experimental tran-
section of the cranial cruciate ligament.
No signal change was evident in the con-
trol dogs, and it was concluded that this
change was likely to be due to meniscal
degeneration. In our study, of the nine
menisci (five medial and four lateral) de-
scribed as having increased intra-meniscal
signal, only one was found to be abnormal
at surgery: as our study was based on live,
clinical patients, histological examination
of these menisci was not possible.

The surgical reports used for this scudy
described three types of meniscal damage:
unstable meniscal horns, meniscal tears
and the absence of part of the meniscus
due to partial meniscectomy. In all cases
with a damaged medial meniscus, the
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injury was located in the caudal horn, pre-
viously found to be the most frequently
affected area. Although folding of the
caudal horn of the medial meniscus with
displacement between the medial femoral
and tibial condyles is reported to be more
common than meniscal tears (Bennett
and May 1991), this was not identified in
any of the dogs in this study. However, an
“unstable” caudal horn, potentially a pre-
cursor to a folded horn, was reported in
the single case where a surgically abnormal
meniscus was not identified on MRI.
Discrete caudal medial meniscal tears
were identified at surgery in four dogs:
these were accurately identified and lo-
calised on MRI as hyperintense streaks
in the caudal horn. Mid-body tears of
the lateral meniscus were identified in
two dogs. These were less clearly defined
and less clearly located on the MR images
than the medial meniscal tears. Previous
studies have demonstrated damage to the
lateral meniscus to be rare (Bennett and
May 1991). It is interesting to note that in
both cases where the lateral meniscus was

damaged, the cranial cruciate ligament
was found to be entire.

Two dogs had a history of partial medial
meniscectomy. In both cases, MR images
revealed more diffuse hyperintense changes
involving both proximal and distal menis-
cal margins. This is consistent with reports
in the medical literature which document
the presence of high signal within the re-
sidual meniscus which abuts the articular
margins and can mimic the appearance of
a meniscal tear (Toms and others 2005).
An accurate surgical history is therefore
important to avoid overdiagnosis of dam-
age to the residual meniscus.

In the analysis of MRI findings in this
study, surgical findings (arthroscopy or
arthrotomy) have been taken as the gold
standard. Although widely used as a gold
standard in similar studies, limitations of
surgical evaluation include the inability
to assess the internal architecture of the
meniscus and the difficulty of evaluating
the tibial surface of the menisci with ar-
throscopy.

Magnetic resonance imaging assess-
ment of the cranial cruciate ligament was
less easy to characterise, with a less clearly
defined distinction between normal and
abnormal findings. The MRI findings were
highly specific with all 14 cranial cruciate
ligaments identified as abnormal on MRI
being confirmed as abnormal at surgery.
Six ligaments were not seen at all, while
four were only partially seen. The remain-
ing four ligaments were seen in their en-
tirety within the same or sequential slices
but demonstrated relatively increased in-
tensity (4 cases) and irregular margination
(1 case). Of these four ligaments, surgical
reports indicated partial ruptures of the
cranial cruciate ligament in two cases but
did not record the degree of damage in the
other two cases. In a further case, an en-
tire over-the-top fascia lata intra-articular
graft appeared as a straight hypointense
band and was wrongly identified as an en-
tire ligament. Intra-articular grafts in the
human knee are differentiated from the
native anterior cranial cruciate ligament
by their different course and the fact that
from three months after surgery, the graft
demonstrates gradually increasing signal
intensity, mainly due to revascularisation,
before reverting back to a hypointense ap-
pearance on T'1 and T2-weighted images,
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FIG 5. Complete rupture of the cranial cruciate ligament (PD-weighted sagittal image)

usually within a year (Ilaslan and others
2005). In this case, the graft had been
present for 10 months.

Primary signs of anterior cruciate liga-

Medial meniscus

ment rupture in the human knee include o
discontinuity of the ligament, abnormal Surgical findings Torn
signal and abnormal location (Hodler and
others 1992, Brandser and others 1996).
While discontinuity is a reasonably objec-

tive criterion, changes in signal and po-

Entire

the MRI diagnosis of such cases is also
more challenging, with the accuracy of
detecting partial anterior cruciate liga-
ment tears in the human knee being con-
siderably less than for complete tears (Tsai
and others 2004). Magnetic resonance
imaging studies of the anterior cruciate
ligament in people have demonstrated a
difference in the appearance of acute and
chronic ligament tears (Vahey and oth-
ers 1991, Tsai and others 2004, Mandalia
and others 2005). While acute tears can
be accurately diagnosed by the presence
of focal or diffuse disruption of the liga-
ment, together with soft tissue oedema,
chronic tears have a more variable appear-
ance. In one study, 30 per cent of chronic
tears (greater than six weeks duration)
appeared as entire bands, mimicking the
appearance of an entire ligament, due to
the presence of bridging scar tissue (Vahey
and others 1991). This was considered as
a possible explanation for those cases with
apparently entire ligaments of increased
signal. Alternative explanations for the in-
creased signal included a decrease in the
number of entire fibres present and partial

MRI classification

Torn Entire
7 1 8
0 10 10
7 11 18

harder to define. Comparison with the Iateralnenioens
caudal cruciate ligament, generally seen
within the same or medially adjacent sag-
ittal slice, is likely to be the most useful
reference for the assessment of signal in-
tensity. In this study, we did not attempt
to objectively document changes in liga-

Surgical findings Torn

Entire

ment position.

MRI classification

Torn Entire
2 0 2
1 15 16
3 15 18

Al except one dog in chis study had Tables.

a history of chronic (greater than two Cranial cruciate ligament
months) lameness. Both chronic and par-

tial cranial cruciate ligament tears are dif- S el el

ficult to diagnose on clinical examination,
L. Abnormal
and it is therefore reasonable to assume

. Not incl
that such cases are more likely to be pre- ot included

sented for advanced imaging. However,
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averaging of the signal from the ligament
with adjacent structures.

Comparison of MRI findings from the
different planes and sequences used in this
study demonstrated that, for the menisci,
sagittal proton density-weighted images
provided the best correlation with the sur-
gical findings. This is in agreement with
Blond and others (2008) who reported
that proton density images were con-
sidered to have the highest likelihood of
detecting a meniscal lesion. Proton densi-
ty-weighted images also demonstrated the
best agreement with surgical findings in
the evaluation of the cranial cruciate liga-
ment. Proton density-weighted images are
widely used in the evaluation of the hu-
man knee due to their high signal-to-noise
ratio and ability to yield high resolution
images (McRobbie and others 2003) and
have been reported in the veterinary litera-
ture to be well suited to the assessment of
the cranial cruciate ligament and menisci
(Konar and others 2005). In addition,
MRI protocols used in the investigation
of joint disease usually include at least one
fat saturated or fat suppressed sequence
(such as STIR) to evaluate any associated
bone injuries. Although not addressed in
this study, the inclusion of such sequences
is likely to be useful in the assessment of
naturally occurring stifle disease, where
high-signal STIR lesions are reported to
be a common finding (Winegardner and
others 2007).

This study did not attempt to analyse
the usefulness of dorsal and transverse
plane images in the evaluation of the cra-
nial cruciate ligament. While the ligament
could usually be identified in these planes,
they were not found to be useful in the
evaluation of ligament integrity. Although
the sagittal plane was subjectively consid-
ered to be most useful, the oblique course
of the cranial cruciate ligament meant that
even the normal ligament was not consis-
tently seen in its entirety within one sagit-
tal slice, making the objective assessment
of ligament disruption more difficult.

Two further useful observations were
made during the course of the study. A
blunted infra-patellar fat pad identified
on stifle radiographs is often considered
to be a consequence of stifle joint effusion
(Owens 1982). However, in this study it
was found that distortion of the fat pad
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was most frequently due not to fluid but
to a heterogenous accumulation of tis-
sue within the cranial femoro-tibial joint
space, with a joint effusion more often
identified within the caudal joint space. It
seems likely that this tissue represents lo-
calised synovial hyperplasia, fibrous tissue
and inflammatory cell infileration which
are reported as having a similar appear-
ance in the human knee (Ilaslan and oth-
ers 2005), although direct correlation with
surgical and histological findings would be
needed to confirm this. This abnormal tis-
sue appeared to be a non-specific finding
and was identified in dogs with and with-
out cranial cruciate ligament rupture both
before and after surgical intervention.

In five of the eight stifles which had
undergone previous surgical intervention,
one or more metallic implants were pres-
ent in the peri-articular tissues. Although
the presence of such implants is widely
believed to cause significant image distor-
tion due to metallic artefacts, in the five
cases evaluated there was only a localised
loss of information which did not inter-
fere with the visualisation of the menisci
or cranial cruciate ligament. The location
of an implant will obviously determine
which part of the image is affected, but it
has been reported that the presence of a
non-ferrous implant in the human knee
rarely precludes useful MRI assessment
(Tlaslan and others 2005). It is therefore
suggested that the presence of metallic
(non-ferrous) implants in the vicinity of
the stifle should not be considered to be a
contra-indication to MR imaging.

CONCLUSIONS

Using the criterion of high signal extending
to the surface of the meniscus, this study
objectively demonstrates MRI to be use-
ful and accurate in the diagnosis of canine
meniscal injury in 18 dogs with naturally
occurring stifle disease. Using this crite-
rion, the interobserver repeatability is very
good. Magnetic resonance imaging is also
shown to provide useful information in
the evaluation of cranial cruciate ligament
injury. While the most reliable diagnostic
criterion for the detection of such injury
is the incompleteness or non-visualisation
of the ligament, increased signal was also

correlated with ligament damage. In this
study, sagittal proton density-weighted se-
quences are demonstrated to provide the
best agreement with surgical findings in
the identification of meniscal and cranial
cruciate injury.
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