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Abstract

Necas A., R. Srnec, H. Kecova: Diagnostic Reliability of Stifle Arthroscopy of Pathological
Changes in Cruciate Deficient Knee. Acta Vet. Brno 2002, 71: 249-254.

Arthroscopy is becoming a modern mini-invasive method of diagnosis and therapy of cranial
cruciate ligament rupture in the stifle of the dog. This study was engaged in the arthroscopically
assisted diagnosis and therapy of 42 cases of the crania cruciate ligament rupture. Every
arthroscopic operation was turned to arthrotomy for the purpose of verifying the correctness of
findings. Comparing stifle arthrotomy and arthroscopy, the diagnostic accuracy of arthroscopic
findings ranged in dependence on the kind of lesion and intraarticular tissue affected in the stifle
with CCL rupturefrom 92 to 100%. Hundred percent reliability of arthroscopic findingswas noted
when evaluating theintegrity of the cranial cruciate ligament. The diagnosiswaswrong in two out
of 25 cases of medial meniscal damage. Arthroscopic evaluation of the articular cartilage and
synovial membrane was very precise and more detailed than during arthrotomy.

Arthroscopy, after routine mastering of the technique, can thus be areliable diagnostic method
ensuring mini-invasiveness of evaluation of intraarticular structuresin the stifle affected with CCL
rupture.

Cranial cruciate ligament, meniscus, dog

Crania cruciate ligament (CCL) rupture is one of the most common pathological
disorders affecting the stiflein the dog (Arnoczky and M arshall 1977; Barnes 1977,
Doverspikeetal. 1993; Johnson eta. 1994; Necas etal. 2000; Whitehair 1993). As
in other joint disorders, mini-invasive approach and early convalescence of the patient is
becoming the main criterion for the selection of diagnostic and therapeutic procedures.
A precise definition of “mini-invasive methods’ has not yet been published. In our opinion,
mini-invasive is such a method which, during and after the performance, does not result in
macroscopic or functional damage of examined or treated tissues. No scale of “mini-
invasiveness’ has yet been determined.

Arthroscopy, no doubt, can be included into mini-invasive surgical techniques. In view
of joint disease diagnosis and therapy, it has been the standard in human and equine
orthopaedics for the past two decades (Bertone and Mcllwraith 1987; Bertone etal.
1987; Knezevic and Wruhs 1977; Mc Ilwraith 1990; Nixon 1987).

Arthroscopy inthedogwasfirst mentionedinlate 1970sand early 1980s(K nezevic and
Wruhs 1977; Siemering 1978; Kiwumbi and Bennet 1981). Small animal
orthopaedics specialists started showing interest in the endoscopic assisted joint surgery as
small diameter arthroscopes were available (Goring and Price 1987; Mc Laughlin et
al. 1989; Miller and Presnell 1985; Person 1986; Person 1989a; Person 1989b;
Taylor 1999). Excellent visualization, minimal joint trauma, decreased operativetime, and
lower patient morbidity areall cited as positive aspects of arthroscopy. Every diagnostic and
therapeutic procedure, however, can have some disadvantages and, therefore, becomes
suitable for clinical use only when the positive aspects outweigh the negative ones.
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The purposeof thisstudy wasto establish arthroscopy asadiagnostic and surgical procedure
indogswith cranial cruciateligament ruptureinour clinical practiceand evaluateitsreliability
inthe diagnosis of intraarticular pathological changesin cruciate deficient stifles.

Material and methods

A pilot study using ten cadaverswasfirst donein order to become familiar with the normal arthroscopic anatomy
of the canine stifle. Arthroscopic assisted stifle surgeries in 40 dogs suffering from the crania cruciate ligament
rupture were performed at the Department of Surgery and Orthopedics (Small Animal Clinic of the University of
Veterinary and Pharmaceutical Sciences) from September 2000 to August 2001. Two patientswere diagnosed with
bilateral CCL lesions; thus, atotal of 42 stiflejoints were examined and treated using the arthroscopically assisted
procedure. Each arthroscopy was turned to lateral arthrotomy (Piermattei and Greeley 1979) for the purpose of
verifying the correctness of arthroscopic findings. This ensured correct interpretation of arthroscopically found
pathological lesionsin the stiflejoint.

For aclear arrangement of diagnoses of individual intraarticular structures” lesionsin the stifle joint associated
with the crania cruciate ligament rupture, findings were included into one of the following five groups of
pathological changes:

. cranial cruciate ligament rupture

. medial meniscal damage associated with CCL rupture

. lesions of both medial and lateral menisci associated with CCL rupture

. secondary degenerative changes of the articular cartilage (osteophytesand erosionsof articular cartilage surface
in osteoarthritis)

. signs of synovitisin the stifle (hyperaemiaand hyperplasia of the synovial membrane).
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Proceduresof arthroscopy and arthrotomy were performed under inhal ation anaesthesia. During the arthroscopic
procedure of the knee patientswere positioned differently to arthrotomy (lateral recumbency with the affected limb
up). The patient was positioned in dorsal recumbency in such away that the affected limb was over the edge of the
table what enabled good maneuverability during arthroscopy. The operation site was aseptically prepared in
aroutine way. The distal part of the limb was wrapped in a sterile bandage Coban (3M). Single use waterproof
drapes Foliodrape (Hartmann) were used to cover the operation site. A stockinette (3M) was put on the limb and
covered by adhesive drape |oban (3M).

Arthroscopy of the stiflejoint inlarge and medium dog breedswas performed using 2.7 mm diameter arthroscope
with theworking length of 140 mm and lensangle of 30° (Dyonics, Smith Nephew, Inc.). Thisarthroscopewas used
in acombination with asleeve of 4 mm diameter and ablunt obturator. In small breeds of dogs (under 10 kg of body
weight) we used 1.9 mm arthroscope with 110 mm long tubular part and lens angle of 30° (Dyonics, Smith &
Nephew, Inc.). The arthroscopic sleeve and blunt obturator for this arthroscope had 2.8 mm in diameter. We used
xenon light source of 100 W, camera system with the control unit CCU HD 900 PAL Camera, and Camera head
HD 900 equipped with C-Mount endoobjective supplied by Dyonics, Smith Nephew, Inc. The arthroscopic image
was visualised on a standard 21“ monitor. A digital videocamerawas used to record arthroscopic images. A fluid
pump (Smith & Nephew Arthroflow) was used to maintain asteady and preciserate of fluid flow (Ringer”ssolution)
to achieve optimal visualisation during arthroscopy. Anintraarticular single valve egress cannula (Dr. Fritz) of 4.0
mm in diameter was essential to maintain fluid outflow. The infrapatellar fat pad was removed by a motorised
shaver Dyonics Power with a4.5 mm full radius or incisor plus blade.

Prior to the operation, the stiflejoint was punctured by a21G needle and the synovial fluid sampled using a5
ml syringefor purposes of other studies. The site of insertion waslocated |ateral to the patellar ligament midway
between tuberositastibiae and the distal pole of patella. After sampling the synovial fluid, Ringer”ssolution (10-
15 ml) wasinstilled through the needle to distend the joint capsul e which enables insertion of the arthroscope.

Lateral to the patellar ligament, approximately midway between tuberositas tibiae and the distal pole of
patella, an arthroscopic portal was created. A No. 11 blade was used to make a small entry wound through the
skin and superficial soft tissues to the level of the joint capsule at this site. With the stifle joint in extension,
a sharp trocar of the egress cannula was inserted into this incision transversely through the joint space in
alaterodistal-medioproximal direction. It wasinserted over the femoropatellar compartment of thejoint into the
medial part of the suprapatellar joint recession so that the sharp point of thetrocar exit the skin proximomedially
from the patella. The skin at this site was incised and egress cannula was put on the trocar in aretrograde way
and inserted into thejoint cavity medial to the medial femoral condyle. Thetrocar wasremoved and, at thissite,
the joint was entered first with the sleeve of the arthroscope with a blunt obturator on and then with the
arthroscope. A systematic arthroscopic examination of the stifle joint started in the suprapatellar compartment
with the joint in extension and as the joint was gradually flexed, lateral and medial trochlear ridges were
examined. The infrapatellar fat pad limits further visualisation of intercondylar fossa of the femur, cruciate
ligaments and menisci. A viewing window through the fat pad has to be made using a motorised shaver with
a 4.5 mm full radius blade. An instrument portal, which the shaver entered the joint through, was established
medial to the patellar ligament at the same proximodistal level asthe arthroscopic portal. Astheinfrapatellar fat
pad was removed, cruciate ligaments and menisci were examined. Remnants of ligaments were removed with
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amotorised shaver. The medial meniscus was revised with the stifle in flexion and valgus position, and after
bending the stifleinto avarus position, the lateral meniscus was examined. Menisci were eval uated with respect
to their fraying or presence of tears.

Results

Arthroscopy and the subsequent arthrotomy for the verification of the diagnosis of
pathological changes associated with CCL rupture in 42 stifle joints resulted in finding 40
unilateral and 2 bilateral (4.76% of cases) CCL ruptures. Theleft and right stiflejointswere
affected in 27 (64.29%) and 15 (35.71%) cases, respectively. Complete CCL rupture was
diagnosed in 30 stifle joints (71.43%). The rest of 12 stifle joints (28.57%) were affected
with partial CCL rupture. Meniscal damage was associated to the CCL rupturein 26 cases
(61.90% of dtifle joints operated on). Lesions of the medial meniscus were found in 25
cases, while only one joint was affected with damage to both the medial and lateral
meniscus. Following pathological changes of intraarticular structures in association with
the CCL rupture were found during arthroscopy and verified by arthrotomy:

1. CCL rupture without any meniscal damage (Plate XII, Fig 1) was diagnosed in 16 stifle
joints (38.10%). Thisfinding was verified by arthrotomy in all cases.

2. Media menisca damage associated with CCL rupturewas arthroscopically diagnosedin 25
cases (59.52%). Based on the arthrotomy findings only 23 of those were correct and
following two cases wereincorrectly diagnosed by arthroscopy (Tab. 1). Thefirst onewas
a bucket-handle lesion of the caudal horn of the medial meniscus (Plate X1, Fig. 2). The
damaged part of the meniscus, cranially displaced by medial femoral condyle, was during
arthroscopy mistaken for the crania edge of media meniscus and thus incorrectly
considered asanormal meniscus. The second fault in the arthroscopic evaluation of medial
meniscuswas made dueto the flounce appearance of theinner edge of themeniscusin stifle
joint flexion (Plate X111, Fig. 3). This appearance was mistaken for atransverse meniscal tear.

Tablel

Success of the arthroscopic diagnosis of pathological changesin the stifle evaluated
on the basis of verification by arthrotomy

diagnosed Incorrectly diagnosed % of diagnostic
during AS during AS accuracy
CCL rupture 16 0 100
MMI + CCL rupture 23 2 92
MMI + LMI + CCL rupture 1 0 100
Degenerative lesions of joint cartilage 33 0 100
Synovitis 35 0 100

Legend: AS = arthroscopy; CCL = cranial cruciate ligament; MMI = medial meniscal injury; LMI = lateral
meniscal injury.

3. Lesions of both medial and lateral menisci associated with CCL rupture was found only
once (2.38% of cases). This patient suffered also from osteochondrosis of the lateral
femoral condyle. These findings were a so confirmed by arthrotomy.

4. Secondary degenerative changes of the articular cartilage (osteophytes and erosions
of articular cartilage surface in osteoarthritis, Plate XI1I1, Fig 4) were diagnosed by
arthroscopy in 33 stifle joints (78.57%). These findings were verified by arthrotomy in all
instances.

5. Signs of synovitisin the stifle (hyperaemia and hyperplasia of the synovial membrane)
werefound in 35 stiflejoints (83.33%) affected with CCL rupture (Plate X1V, Fig 5). All
these diagnoses were confirmed by arthrotomy.
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Table 1 presents arthroscopic diagnoses and percentage of correct arthroscopic findings
verified by arthrotomy of the stifle joint.

Discussion

Arthroscopy seems to be a suitable method for diagnosis of such joint disorders, which
manifest to at |east some degree of morphological changes of intraarticular structures. CCL
rupture, no doubt, belongs to such disorders. Arthroscopy is advantageous as a diagnostic
method in the CCL rupture because of minimal invasiveness, high specificity of findings
andthe possibility of visualisation of all changesin thejoint without the necessity of opening
the joint. The reliability of arthroscopic diagnosis, as a rule, is not in association with
imperfection of the method, but depends on excellence of its performance and correct
interpretation of findings. This fact was also verified by our prospective study. Findings
were misinterpreted in two cases (4.76%) out of 42 arthroscopic procedures. Thefirst fault
concerned a bucket-handle lesion of the caudal horn of the medial meniscus, part of which
wasdisplaced cranially by themedial femoral condyle and dueto inexperience mistaken for
the cranial edge of a norma meniscus during arthroscopy. The second fault in the
arthroscopic meniscal eval uation was due to the flounce appearance of theinner edge of the
meniscusin flexion mistaken for atransverse meniscal rupture. Both errorsin the diagnosis
were associated with the misinterpretation of medial meniscus condition. This fact can be
explained by difficulties in the examination of the caudomedial joint compartment. The
success of the arthroscopic diagnosis depends, above all, on experience with this surgical
procedure. Arthroscopy is very demanding with respect to the practical experience and
initial failuresoften provide great temptation to perform arthrotomy. Structuresthat are hard
to access, such as the menisci (often covered by remnants of infrapatellar fat), may be
difficult to examine. Above dl, thisistruein the caudal horns of menisci. Even in human
medicine, these are not always accessible for precise examination during arthroscopy. This
may cause up to more than 23% of fal se negative diagnoses when these parts of menisci are
affected (Wagner-Manslau 1988). Also V an Gestel (1985) mentioned inaccuraciesin
arthroscopic diagnosis of meniscal lesions in cases evaluated by inexperienced surgeons.
The improvement of reliability of arthroscopic diagnosis is highly related to increasing
experience of the surgeon in arthroscopy. From our results it is clear that relatively well
accessible structures can be completely examined with the same certainty as during
arthrotomy (CCL rupture, signs of osteoarthritis on the articular cartilage and joint capsule)
even when oneis beginning to learn arthroscopy. In spite of this, longterm experience and
routine performance of arthroscopy considerably improve the sensitivity of thismethod and
decrease the time necessary to perform the procedure.

Arthroscopy offers many advantages especialy in the early diagnosis of partial CCL
rupture. In such cases there is a possibility to find even minor changes in the ligament
function due to the loss of its functional integrity, aswell asto examine the menisci (Hulse
20014a). It also considerably contributes to the diagnosis pathological changesin the knee,
becauseit is easy to visualise the synovial membrane of the joint capsule, which cannot be
reliably evaluated by commonly used diagnostic methods (clinical and radiographic
examination, arthrocentesis, synovia fluid examination).

Theability to examinejoint structures dependsnot only on the technique of the procedure
but also on the construction of the arthroscope. The optical system of the arthroscope is
arranged to provide the best viewing field. The terminal lens of the arthroscopeis diverted
fromthelong axisusually by 30°. The viewing range can thus be enlarged to about 115° by
rotating the arthroscope around its long axis (Taylor 1999). It is a compromise between
the best viewing range and spatial orientation ability. If theviewing rangeissmaller, it does
not markedly enlarge the view of the scope, while greater range distorts the reality. In both
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cases there can be orientation problems in the intraarticular space and difficulties in
instrument mani pul ation under arthroscopi ¢ control, becausethelong axisof thearthroscope
isconsiderably diverted from the viewing angle. That iswhy we usealmost exclusively lens
angles of 25-30° in small animal arthroscopy. Dimensions of the working part of the
telescope play also an important role. Arthroscopes of smaller diameters can be used to
examine smaller joints. Larger rigid arthroscopes, on the other hand, do not provide this
possibility especialy in smaller canine patients (Hulse 2001b). However, one must
consider, that the smaller the diameter the more fragile the arthroscope.

According to our experiencewith arthroscopy of thestifleit is necessary to conclude that
visualisation of intraarticular structures within the stifle joint is considerably decreased by
infrapatellar fat. Removal of the fat pad by a shaver is quite inevitable. The selection of
improper or smaller shaver blades can not only considerably prolong thetime of surgery, but
also decrease the quality of visualisation by insufficient fat pad removal. Achieving some
skills, itispossibleto quickly removethefat pad and increase theefficiency of theprocedure.

A fluid pump isindispensable for stifle arthroscopy. It provides precise dosage of fluid
flow through the joint. It maintains the selected fluid flow and pressure throughout the
operation. Even though these parameters seem be banal in comparison to others, in our
opinion it is the appropriate and continual fluid flow that limits the reliability of the
arthroscopic diagnosis. Low flow isinadequate to flush the joint and so the visualisation is
poor. For example, fragments created when removing lesions of cartilage and bleeding make
further continuation of the procedure impossible. On the other hand, high pressure of the
fluid may escapeinto theperiarticular spaceand causejoint capsul e collapse, and thustotally
impairing further work with the arthroscope within the joint. It is then necessary to abort
arthroscopy and perform an open arthrotomy in order to finish required surgical procedure.
Fluid accumulating in the subfascia space can cause complications such as ischemia of
periarticular soft tissues. The fluid pressureisthereforeincreased only temporarily at times
of sudden bleeding into the joint or low visualisation due to other reasons. Thorough
lavaging of the joint cavity during arthroscopy proved advantagesfor the patient, because it
removes inflammatory mediators and soothes the post op inflammation. Non-saline
solutions such as the Ringer”s or lactated Ringer”s solution are generally used to flush the
joint during arthroscopy because, contrary to the saline ones, they cause less damage to
chondrocytes (Reagan and Mclnery 1983).

Arthroscopy in the CCL rupture diagnosis, when routinely mastered, is relatively time
sparing and brings about relevant diagnostic results. In our study the results almost agreed
with the examination of intraarticular structures during arthrotomy. Positive aspects of
arthroscopy are both minimal trauma to the patient and relatively quickly obtained results
of high informative value. Disadvantages are the high financial cost of the equipment,
personnel requirements and along and demanding way to get skilled (Taylor 1999). The
fact that this surgical technique needs skill and experienceiswitnessed by diagnostic faults
we made introducing it into clinical practice.

Spolehlivost artroskopické diagnostiky patologickych zmén
v kolennim kloubu p¥i ruptuie predniho zkrizeného vazu
Artroskopie se stivd moderni miniinvazivni metodou diagnostiky a terapie ruptury
pfedniho zkifiZeného vazu v kolennim kloubu u psii. V této studii byly artroskopicky
asistovanou technikou diagnostikovény a feSeny ctyficet dva piipady jeho ruptury. Kazda
artroskopickd operace byla pfevedena na artrotomii pro ovéfeni spravnosti nalezd.
V porovnéni s artrotomii kolenniho kloubu se spolehlivost artroskopicky zjiSté€nych nalezii
pohybovala podle typu diagnostikované 1éze a postiZzené nitrokloubni tkdné v kolennim
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kloubu s rupturou CCL od 92 % do 100 %. Stoprocentni spolehlivost artroskopickych

nilezi byla zaznamendna pii hodnoceni integrity pfedniho zkfiZeného vazu. Chybni
diagnéza byla stanovena ve dvou z 25 pfipadi poSkozeni medidlniho menisku.
Artroskopické hodnoceni stavu kloubni chrupavky a synovidlni membrany bylo velmi
presné a detailnéjsi neZ pfi artrotomii.

Artroskopie tedy pfi rutinnim zvladnuti jeji techniky mtiZe byt spolehlivou diagnostickou
metodou zarucujici soucasné miniinvazivitu pfi vySetfeni intraartikularnich struktur
v kolennim kloubu s rupturou CCL.
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Plate XII
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Fig 1. Fibrous remnants of the cranial cruciate ligament after itsrupture; the caudal ligament staysintact.

Fig 2. Arthroscopic view of the cranially displaced part of the caudal horn of the media meniscusin bucket-
handlelesions.



Plate XIIT

Fig 3. Flounce appearance of the inner edge of anormal medial meniscusin aflexed stifle.

Fig 4. Osteophytes on the |ateral femoral condylein the stifle with CCL rupture.



Plate XIV

Fig 5. Multiplication and hyperaemia of synovial folds of thejoint capsulein the stifle with CCL rupture.



