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Abstract:

Objective- Using the arthroscopic surgery technique for experimental transection of cranial cruciate
ligament and arthroscopic findings of stifle joint following ligament transection.
Design- Experimental study.

Animals- Five healthy mixed breed dogs.
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Procedures- Five dogs (mean weight 27+3 kg, mean age 3 years) selected to study the stifle joint changes
after experimental cranial cruciate ligament desmotomy. The cranial cruciate ligament of the one stifle
joint was transected via arthroscopy in all dogs under general anesthesia. One month after cranial cruciate
ligament desmotomy the arthroscopic examination of the joints was performed again. Lateral and
antrioposterior radiography were also carried out before transected of the ligament and one month after
ligament surgery just before second arthroscopy.

Results- All dogs had various degree of lameness during the study and showed inflammatory changes in
the joint. In all animals arthroscopic observation showed various degrees of the articular cartilage damage
and meniscal injuries.

Conclusion and Clinical Relevance- According to the results of present study, the cranial cruciate
ligament is vital to normal function and rupture of this ligament results in progressive and permanent
degenerative changes within the joint.
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Introduction

Arthroscopy 1s used for definitive diagnosis and surgical treatment of selected conditions -2, Treatment
of Osteochondrosis dissecans (OCD) of the shoulder, elbow, stifle. and hock joint in dog and horse have
been described **. Internal stabilization of the stifle joint after rupture of the cranial cruciate ligament has
been performed successfully in dogs, however, carbon fiber implants failed and instability returned > °,
Tissues are traumatized less with arthroscopy than with arthrotomy, producing shortened recovery times °.
Arthroscopy facilitates inspection of intra-articular soft tissue and cartilage not apparent on radiographs,
and the visibility of most structure is better than with arthrotomy * . Direct examination of joint surfaces
with magnification and optimal lighting improves diagnostic accuracy. With proficiency, operative time,
anesthesia time, and the potential for complications from anesthesia are reduced °.

Complete and incomplete rupture of the cranial cruciate ligament is the most common cause of stifle
lameness in the dog * "®. The condition was first described in 1926 "7, and numerous papers have been
published on all aspects of the problem with the greatest emphasis being placed on methods of treatment >
! Classical contributions to understanding and treatment of this condition have been made by several
workers "'“, Despite the frequency of this condition. a number of aspects still remain controversial ' *. The
main subjects of the controversy are the pathogenesis of the injury, the need for and the technique of
treatment, and lastly the best method of rehabilitation. The significance of the cranial cruciate ligament to
normal joint function can be assessed by studying the dynamic function of the cranial cruciate ligament *,
and the reaction within the joint to experimental transection of the ligament "*. The cranial cruciate ligament
function 1s the primary stabilizer to cranial displacement of the tibia.The significance of this function is
magnified by the fact that the normal angulations of the joint during weigh-bearing and load transfer is 130
degree of flexion . In conjunction with the caudal cruciate and collateral ligaments, the cranial cruciate
ligament limits internal rotation, particularly during flexion ', The cranial cruciate ligament is also the
primary check against hyperextension of the stifle *. Transection or rupture of the cranial cruciate ligament
results in increase cranial tibial displacement, increased internal rotation during flexion and hyperextension
of the joint . Abnormal motion between the articular surfaces of the joint results in early changes to the
consistency of the hyaline cartilage '*'*. Changes in the ground substance and superficial cellular layers
results in fibrillation of the cartilage, that may followed by developing of fissures through of this layers of
the articular cartilage '* ', Peri-articular new bone formation (osteophytes) occurs as a result of increased
vascularity of the subchondral bone ™. The cranial cruciate ligament is vital to normal joint function and
rupture of the ligament results in progressive and permanent degenerative changes within the joint '* . The
purpose of this study was to use the arthroscopy technique for experimental transection of cranial cruciate
ligament and arthroscopic findings following ligament transection.
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Materials and Methods

Animals:

Five mixed breed dogs (mean weight 27+3 kg, mean age 3 years) were used in this study. Dogs were
housed in kennel and fed a maintenance ration twice daily and had free access to water. They were given
rabies vaccine and antiparasitic drugs (praziquantel 5 mg/kg and piperazine 100 mg/kg. PO). Also, all of
dogs were treated against ectoparasite and housed for two weeks before surgery. For investigation of animal’s
health. clinical examination. CBC (complete blood count) and blood serum biochemical analysis (BUN,
cratinine, ALT, AST. ALP. GGT, cholesterol, glucose) were performed. All dogs were free of lameness.
Lateral and anterioposterior radiography were carried out to confirm the soundness of both stifle joint in all
dogs and that no detectable lesion was observed. The radiographic examination was performed again at the
end of the study.

Experimental set up

One pelvic limb was randomly chosen for aseptic stifle arthroscopy. Anesthesia was induced by using
acepromazine 0.1 mg/kg. IM and sodium thiopental 2.5% 15 mg/kg 1V and followed by halothane and
oxygen. Under general anesthesia and lateral recumbency with the limb rotated externally, the cranmal
cruciate ligament was found (Figure 1) and transected using arthroscopic guide near the cranial intercondylar
area of the tibia (Figure 2). An 18 gauge needle was inserted above the fat at the lateral to the patellar
tendon and normal saline was injected to distend the joint capsule. The arthroscopic cannula was nserted
through a skin incision using a blunt obturator at the lateral to the patellar ligament proximal to the fat pad.
Fluids were attached to the ingress port on the arthroscopic cannula and the egress portal was inserted to the
joint at the opposite site of the arthroscopic cannula. Ringer solution was used to flash the joint during
arthroscopy. Skin incision was sutured by Nylon No. 0 Post surgical antibiotic and analgesic therapy included
cefazolin 20 mg/kg IM for 4 days and diazepam 5 mg/kg IM once daily for 3 days. respectively. Four days
after surgery. the dogs walking with a person for 20 minutes every day for 4 weeks. After this time. under
general anesthesia with previously mention method the arthroscopy was performed again in all dogs to
observe the joint cavity.

Fig 1: Normal cranmal cruciate hizament .
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Fig 2 : Cranial cruciate ligament after transection,

Results

All dogs had various degree of lameness from the day after surgery up to end of the study, but at the end
of the study the dogs showed the lameness only when they forced to run.

All dogs had various degrees of the articular cartilage damage and one dog had cartilage damage with
subchondreal bone injury (Figure 3) Four dogs had osteophytes at the margins of femoral condyles (Figure
4). All five dogs showed various degrees of the meniscal injuries especially at the medial meniscus (Figure

)k

Fig 3: A) Articular cartilage damage on the lateral femoral condyle. B) Articular cartilage damage at the medial femoral
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Fig 4: Osteophytes at the margins of femoral condyle
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Fig 5: Meniscal injuries at the medial meniscus.
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Discussion

Complete and incomplete rupture of the cranial cruciate ligament is the most common cause of stifle
lameness in the dog . The condition was first described in 1926 7. numerous papers have been published
on all aspects of the problem with the greatest emphasis being placed on methods of treatment > 5. Despite
the frequency with which this condition is encountered, a number of aspects still remain controversial ' .
Abnormal motion of the joint after rupture of the cranial cruciate ligament results in early changes to the
consistency of the hyaline cartilage * '*. Changes in the ground substance and superficial cellular layers,
results in fibrillation of the cartilage and fissures may develop through the superficial layers of the articular
cartilage. Glycosaminoglycans that release from the damaged cartilage may induce secondary °. Fibrillation
of the cartilage may progress to severe erosion of the tissue with exposure of the subchondral bone * °.
Abnormal joint motion due to cranial cruciate ligament rupture, that cause continued wear and tear and also
poor cartilage nutrition, results in reduced ability of the cartilage to repair itself '°. In the present study all
dogs showed various degrees of lameness due to joint inflammation and synovitis. Also at the present study
all dogs showed inflammatory changes in the synovial membrane with proliferations of the superficial
synovial cells especially near the medial condyle of the femur.

New bone formation (osteophytes) occurs as a result of increased vascularity to the subchondral bone. The
osteophytes devaloped at the margins of the joint on the fibro- cartilaginous junction between the articular
cartilage and the joint capsule. They were visible between 3 to 10 days after experimental transaction of the
criciate ligament by arthroscopy as small deposits of poorly mineralized cartilage covering cancellous
bone. developing at the articular margins, but outside the outer intact cortex '*. These nodules ossify and
were visible radiographically 3 to 6 weeks after rupture of the cranial cruciate ligament *'°, Isolated nodules
gradually coalesce to form large strips of cancellous bone covered in fibro cartilage. Gradually, they become
incorporated into the femoral condyles to produce and overall enlargement of the joint >, At the present
study four dogs had osteophytes at the margins of femoral condyles. The osteophytes in four dogs were
visible radiographically at the end of the study at the margins of the femoral condyles. This observation
showed that abnormal motion between the articular surfaces of the joint after resection of the cranial
cruciat ligament, results in early changes to the consistency of the hyaline cartilage at the fibro cartilaginous
junction between the articular cartilage and the joint capsule.

Damage to the medial meniscus caused by abnormal joint movement is a common finding with cranial
cruciate ligament rupture of both clinical and experimental cranial cruciate ligament rupture '*. At the
present study all dogs showed various degrees of the meniscal injuries especially at the medial meniscus.
This observation is in agreement to other report > '% ',

The cranial cruciate ligament is vital to normal function and rupture of the ligament results in progressive
and permanent degenerative changes within the joint >.

Despite the fact that in longstanding untreated cases periarticular fibrosis may provide sufficient stability
to allow normal weight bearing. some degrees of instability and abnormal joint motion remains. and lameness
is the likely outcome following vigorous and prolong exercise> °,

The results of present study also showed that, the experimental resection of the cranial cruciate ligament
in dog is a valuable technique and model to study the stifle joint changes via arthroscopy.
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