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Caudal cruciate ligament avulsion at its origin in a dog

A.A. Krystalli', N.N. Prassinos', P. Mantis®

! School of Veterinary Medicine, Faculty of Health Sciences, Aristotle University, Thessaloniki, Greece

2 Dick White Referrals, Station Farm, Six Mile Bottom, Suffolk, CB8 OUH, United Kingdom

Anoomacn TG £KQUong 10V 0010V YLEGTOV GVVIEGHOV GE GKUAO

A.A. Kpvotarin', N.N. IIpdowog', I1. Mavtnc?

'Kwvikny Zadvwv Zovipogidg, Tunuoe Kinpviazpixrg, Xyols Emotyuddv Yyeiog, Apiototédeto avemortiuio Ocooolovikng,
Ocaoalovikny

2 Dick White Referrals, Station Farm, Six Mile Bottom, Suffolk, CBS OUH, United Kingdom

ABSTRACT. Caudal cruciate ligament (CaCL) rupture is uncommon in dogs and usually occurs with a concurrent
rupture of the cranial cruciate ligament (CrCL). A 10-month-old cross-bred dog was presented with left hind limb
lameness. Orthopaedic examination revealed positive craniocaudal drawer sign in the left stifle. Arthrotomy confirmed
CrCL rupture, and showed CaCL avulsion fracture at its origin. The stifle was stabilized using extracapsular lateral
fabellotibial suture. Eight months postoperatively the dog was free of obvious lameness and remained sound until the
last re-evaluation (3 years). This case raises the possibility that restoration of the CaCL function is not always essential
for animals’ successful outcome.
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HEPIAHYH. H pnén tov onticBiov yastod cuvdéopov eivat omdvia 6tov okOA0 Kot cuvifmg cuvumdpyet pe Tovtd-
xpovn pnén tov mpdachiov yractov cuvdésov. Evag nuioog okdriog nikiog 10 unvodv tpockopictnke e yoAdTnTo
Tov omicOiov de&ov dipov. H opBomadikn e€étaon amokdivye Betikn) tpocsbionicOia cuptapwt kivion oo de&ld
yovato. H apBpotopn enifefaiooe t pi&n tov mpdchiov yootod cuvdéopov kat £6eEe Kot amdomact Tov onichion
XoToD cLVOESHOL otV TPdSeLot| tov. To yovato ctabepomomBnke pe  ypnon ewapbpucng teyvikng (véhov
pappo petad é£m onoapoedovs Kot KVnHoiov KupTdpatog). OKT® pNveg LETEYYXEPNTIKE 0 GKOAOG dev mapovoinle
EULPAVT YOAOTNTO Kot TOPOLLEVEL ETOL LEYPL KL TNV TeAgvtain enavetétaon (3 xpovia). To mepiotatikd avtd eyeipet
v Thovotnta 6T 1) AmoKATAcTAoN TG AEIToVpYiog TOV omicHo (106ToL GLVIEGHOL dev glval TAVTO ATOPAiTNTN Yo

v entvyn €xPaon tev (hv.

Aéeis evpernpiaons: Omicblog Y106T0G GHVOEGHOG, TPOGHIOS YLUGTOG GCVVOEGOG, GKOAOG, YOAOTNTO

INTRODUCTION

he caudal cruciate ligament (CaCL) is the pri-

mary stabilizer against caudal tibial subluxation.
In combination with the cranial cruciate ligament
(CrCL), limits internal rotation of the tibia and hy-
perextension of the stifle (Arnoczky et al., 1977). Iso-
lated rupture of the canine CaCL is very rare and in
many cases coexists with rupture of the CrCL and/or
medial collateral ligament of the stifle (Kowaleski et
al., 2012). A rare case of CaCL avulsion fracture at its
origin, which was treated successfully, is presented.

CASE HISTORY

A male, 10-month-old, 30 kg, cross-bred was re-
ferred due to sudden onset left hind limb lameness
of 1 month duration. There was no history of trauma.
Lameness was observed after the dog had run unat-
tended in a grassland. Orthopaedic examination re-
vealed mild to moderate lameness in the left hindlimb
with severe pain, medial thickening and craniocaudal
drawer movement in the left stifle. Tibial thrust was
also present. Moderate joint effusion with reduced
visibility of the infrapatellar fat pad was visible ra-
diographically, while the popliteal sesamoid was
caudodistally displaced. At least three bone opacities
were visible superimposed on the lateral surface of the
medial femoral condyle suggestive of possible avul-
sion fracture of the caudal cruciate ligament. Slight
new bone formation was visible on the patellar apex
and on the distal aspect of the medial gastrocnemius
sesamoid bone is also visible (Figure 1a,b). Diagnosis
of left stifle osteoarthritis compatible with CrCL rup-
ture was established, but differential diagnosis includ-
ed CaCL rupture, too.

Lateral arthrotomy of the affected stifle was per-
formed and initial diagnosis of CrCL rupture was con-
firmed (Johnson, 2014). Also, CaCL avulsion fracture
at its origin and an articular cartilage defect in the

middle of the medial trochlear ridge were observed
(Figure 2). The medial meniscus was not intact and
partial meniscectomy was performed. An attempt was
made to ostesynthesize the avulsed bone fragment,
however, it was impossible to be reduced and it was
removed. The stifle was stabilized using double ex-
tracapsular lateral fabellotibial suture 100 Ib and both
cranial and caudal drawer movements of the stifle
were ceased.

Two months after surgery the lameness of the oper-
ated limb was very mild, while after 8 months the gait
seemed to be normal on observation. Pain and crepitus
were not clinically identified in the stifle. Osteoarthrit-
ic lesions were mainly restricted on the intercondyloid
eminence and the lateral fabella. Two years postoper-
atively, the clinical view of the dog was unchanged,
while signs of mildly worsened left stifle osteoarthritis
were identified radiographically (Figure 3).

Figure 1. Mediolateral (a) and caudocranial (b) radiographs of
the left stifle one month after both CLs rupture. Moderate joint
effusion with reduced visibility of the infrapatellar fat pad. The
popliteal sesamoid appears caudodistally displaced. At least three
bone opacities are visible superimposed on the lateral surface of
the medial femoral condyle (arrow) that likely reflect the multi-
ple fragments of an avulsion fracture at the origin of the caudal
cruciate ligament in the intercondylar fossa identified surgically.
Slight new bone formation is visible on the patellar apex and on
the distal aspect of the medial gastrocnemius sesamoid bone is
also visible+
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Figure 2. Lateral arthrotomy of the left stifle: Avulsion fracture of
the femoral attachment of the CaCL (white arrow), CrCL rupture
(black arrow) and articular cartilage defect in the middle of the
medial trochlear ridge (white star)

Figure 3. Mediolateral (a) and caudocranial (b) radiographic
views of the left stifle taken 2 years after extracapsular stabiliza-
tion. There is mild increased new bone formation, most notably
on the intercondyloid eminence and the lateral gastrocnemius ses-
amoid bone. Small osseous opacities are superimposed medially
and caudally on the joint. The lucent area visible in the tibial tu-
berosity seen on the lateral view represents a hole drilled to pass
the suture material in connection with the extracapsular stabiliza-
tion procedure. Crimps are noted on the lateral aspect of the stifle.
Moderate joint effusion is still visible, mildly less than preoper-
atively. Mild thickening of the patellar ligament is also visible

DISCUSSION
Avulsion fracture of the attachments of the CaCL
is uncommon. Indeed, few cases of CaCL fracture at

its insertion (Wong 1994; Soderstrom et al., 1998),
and only one at its origin (Monotti et al., 2015) have

been published. Our case was treated successfully us-
ing extracapsular lateral fabellotibial suture only for
the management of CrCL instability.

The cause of CaCL rupture is usually traumatic
(Fossum et al., 2013). Although, in this case, the own-
er was not aware of any accident, perhaps the defect
in the femoral trochlear ridge is the evidence of a vi-
olent percussion.

Differentiation of caudal from cranial drawer
movement of the stifle is difficult. In a retrospective
study of 14 dogs of single CaCL rupture, half of the
cases were misdiagnosed as having CrCL rupture,
and also in 9/14 dogs with CaCL rupture, this was
not included in the differential diagnoses list (John-
son and Olmstead 1987). Accurate diagnosis of CaCL
avulsion fracture requires a high index of suspicion
for this disorder; in addition, an understanding of the
neutral position of the tibia and of the direction of dis-
placement is necessary for correct diagnosis of caudal
drawer (Kowaleski et al., 2012). In this animal, ortho-
paedic examination revealed only the CrCL rupture,
while the CaCL one was suspected radiographically
and confirmed with arthrotomy.

Radiographs are important in CaCL injuries be-
cause of their frequent association with other trau-
matic injuries and because of a higher percentage of
avulsion injuries than with the CrCL. This probably
results from the CaCL being larger and stronger than
the CrCL and therefore resisting rupture but predis-
posing to avulsion (DeCamp et al., 2016). Computer
tomography (CT) scan best demonstrated the CaCL
avulsion fracture at its origin in a dog, while radiogra-
phy and magnetic resonance imaging failed (Monotti
et al., 2015). Unfortunately, in our case, CT was not
performed due to financial constrains.

Stifles with CaCL injury could be treated with re-
section of the remnants of the ligament and stabili-
zation by one of several extracapsular reconstruction
techniques, e.g. suture stabilization, redirection of the
medial collateral ligament, or popliteal tendon teno-
desis (Fossum et al., 2013). Also, in case of avulsion
fracture of the attachments of the CaCL various tech-
niques have been proposed (DeCamp et al., 2016).

However, there must be some doubt about the ne-
cessity of stabilizing the stifle following CaCL injury,
based on experimental transection in seven dogs. In
a study, six months after transection and partial ex-
cision of the ligament, none of the dogs was lame al-
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though there was still a positive caudal drawer move-
ment present. It is interesting that none of the dogs
developed osteoarthritis (Harari et al., 1987). Indeed,
surgical stabilization of an isolated rupture of the
CaClL is only suggested in working and sporting dogs
or when it occurs with another ligamentous injury of
the stifle (DeCamp et al., 2016). Monotti et al (2015)
treated their case conservatively, due to minimally
displaced avulsion, with strict rest and a non-steroid
anti-inflammatory drug. Although their follow-up is
short, the dog regained excellent use of the limb af-
ter 6 weeks (Monotti et al., 2015). In our case, the
attempt to reduce the avulsed femoral attachment of
the CaCL was failed due to the ligament contraction,
which related to the chronicity. The use of extracapsu-
lar lateral fabellotibial suture to restore CrCL function
stabilized the stifle enough to cease the craniocaudal
drawer movement. So, additional stabilization for the

CaCL rupture did not use. It is interesting that the
dog seemed to be lameness free on re-examinations,
even 3 years postoperatively, although osteoarthritis
was worsened radiographically. This assessment was
made during observation, which is a subjective meth-
od of estimating the movement of the animal, but if
the equipment for gait analysis was available, mild
disturbances could be detected. At any rate, it is well
known that osteoarthritic clinical findings do not al-
ways correspond with radiographic ones.

In conclusion, rupture of the CaCL, with or with-
out concurrent CrCL one, is difficult to diagnose clin-
ically. Based on the clinical outcome from our study,
restoration of the CaCL function is not always essen-
tial for animals’ successful outcome.
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