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Abstract

Case summary An 11-year-old female neutered domestic shorthair cat was referred for surgical management of
a traumatic right stifle luxation. Orthopaedic examination of the affected stifle under general anaesthesia revealed
joint effusion and craniocaudal and rotational instability. Cranial displacement of the tibia with respect to the femur
and infrapatellar pad sign were identified on radiography. Intraoperatively, complete rupture of both cruciate
ligaments and marked disruption of the mid and caudal poles of the medial and lateral menisci were observed.
Both collateral ligaments appeared intact. The remnants of the injured cruciate ligaments were removed, and
medial and lateral caudal hemimeniscectomies were performed. A tibial plateau levelling osteotomy (TPLO) was
performed to address the craniocaudal stifle instability. Intraoperative assessment of the stifle revealed persistent
instability with cranial tibial translation, internal and external rotation, and a positive caudal draw test. A lateral
augmentation suture was employed to address the persistent cranial tibial translation and internal rotation. To
successfully neutralise caudocranial and external rotational instability secondary to the caudal cruciate ligament
deficiency, a medial augmentation suture was placed with the aid of three interference screws. Stifle stability was
achieved. A modified Robert-Jones bandage was kept on for 24h postoperatively. An excellent outcome was
achieved, with successful limb function restoration.

Relevance and novel information This case report represents the first documented instance of feline traumatic stifle
luxation repair by combining a corrective tibial osteotomy and extra-articular augmentation. Notably, it introduces the
novel technique of implementing a TPLO with medial and lateral augmentation sutures to address multidirectional
stifle instability.
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Introduction preserving a normal range of motion.2>” The treatment
Stifle luxation is a severe injury involving the disloca- usually involves primary surgical repair or replacement
tion of the tibiofemoral joint.! The stabilising structures ~Of ligaments and/or postoperative temporary joint
of the normal stifle joint include primary (cruciate and ~immobilisation.?

collateral ligaments) and secondary structures such as In cats, the cranial cruciate ligament (CrCL) rupture
the joint capsule, meniscus, tendons and muscle.?3 aetiology tends to be traumatic and, in fewer instances,
Trauma typically triggers this condition in cats, with ~degenerative.®'% Neutralisation of the cranial tibial thrust
varying ligament injuries leading to luxation.”
Palpation of the stifle joint when the cat is under seda-
tion or general anaesthesia will allow a more thorough  Fitzpatrick Referrals, Godalming, UK
understanding of what primary joint restraints are
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Treatment aims at restoring joint stability and align-  Halfway Lane, Godalming GU7 2QQ, UK

ment, preventing further damage to the cartilage and Email: paula.bg1995@gmail.com
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Figure 1 Preoperative right stifle radiographs. (a) Mediolateral view revealing proximal displacement of the tibia towards the
femur and infrapatellar pad sign. (b) Posteroanterior view revealing proximal displacement of the tibia towards the femur. Yellow
arrows in (a) and (b) point to the popliteal sesamoid bone, which was displaced caudodistally. Cranially to it, a small bone
fragment could be identified. The blue arrow in (a) points to the suspected joint effusion and/or oedema of the fat pad

with a tibial plateau levelling osteotomy (TPLO) in cats
remains controversial, achieving different results between
ex vivo and in vivo studies.!-!3 Typically, its stabilisation
involves a lateral fabellotibial suture, while a fibula-patel-
lar suture treats caudal cruciate ligament (CaCL) rup-
ture.1 Joint immobilisation methods range from external
coaptation to rigid transarticular external fixation, though
controversy exists due to associated complications.3”
Despite debates on postoperative immobilisation, recent
studies question its necessity and caution against certain
methods, such as transarticular pins, due to higher com-
plication rates and poorer outcomes.*

This case introduces a novel approach and is the first
reported instance of feline stifle luxation treated with a
combination of TPLO with medial and lateral augmenta-
tion techniques.

Case description

An 1l-year-old female neutered domestic shorthair cat,
weighing 4kg, was referred due to a suspected traumatic
right stifle luxation. The patient was initially assessed by
the referring veterinary surgeon due to an acute high-
grade right pelvic limb lameness, with suspected trau-
matic origin. Clinical examination was normal, and a

high-grade right pelvic limb lameness was present.!>
Blood tests, including haematology and biochemistry,
were within normal limits. Radiographs (performed
under sedation) of the thorax and pelvis were normal, and
aright stifle luxation was diagnosed on stifle radiographs.
Analgesia was provided, and the cat was referred the
same day:.

The cat presented with a high-grade lameness of the
right pelvic limb.!> Effusion of the right stifle was pre-
sent and discomfort was elicited upon flexion and
extension of the joint; therefore, stifle stability tests
were not performed until the patient was anaesthe-
tised. The remainder of the clinical examination was
unremarkable.

Orthopaedic examination under general anaesthesia
revealed craniocaudal instability of the tibia in relation
to the femur, with additional internal and external rota-
tional instability. Orthogonal radiographs confirmed
cranioproximal displacement of the tibia with respect to
the femur and effacement of the infrapatellar fat pad
shadow, consistent with joint effusion and /or oedema of
the fat pad, caudodistal displacement of the popliteal
sesamoid bone and a small bone fragment located crani-
ally to it, whose origin was uncertain (Figure 1).
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Figure 2 Intraoperative assessment of the stifle joint. Yellow
arrow pointing to the cranial cruciate ligament's (CrCL)
origin in the cranial intercondyloid area of the tibia. Note
that the remnants of the CrCL were removed. The blue
arrow indicates the complete rupture of the caudal cruciate
ligament

Surgical intervention involved a medial and lateral
approach to the right stifle, followed by a medial
parapatellar mini arthrotomy. Cartilage erosion of the
medial aspect of the femoral condyle, complete rupture
of both CrCL and CaCL, as well as marked disruption of
the caudal poles of both menisci were identified intraop-
eratively (Figure 2). Both medial and lateral collateral
ligaments appeared intact. The remnants of the CrCL
and CaCL were removed, and medial and lateral caudal
hemimeniscectomies were performed.

To address the craniocaudal stifle instability, a right
TPLO procedure was executed, as described by Slocum
and Slocum.'® A 12mm bi-radial saw blade was used to
perform the osteotomy and a pin was temporarily placed
in the proximal fragment to aid its rotation. Then, a K-wire
was placed from the tibial tuberosity in a craniocaudal
direction to temporarily reduce the bone fragments after
achieving the planned rotation. The osteotomy was stabi-
lised with a 2mm locking TPLO plate (Arthrex), and the
K-wire was removed (Figure 3). The tibial plateau angle
(TPA) was rotated from 23° to 6°. Intraoperative assess-
ment revealed persistent instability with cranial tibial
translation, internal and external rotation, and a positive

caudal draw test. A lateral augmentation suture using a
1.3mm multistrand, long chain, ultra-high molecular
weight polyethylene suture (FiberTape; Arthrex) was then
employed to address the persistent cranial tibial transla-
tion and internal rotation.”” The suture was inserted
through the TPLO plate’s suture hole, through a pre-
drilled 2 mm tibial tunnel, and then secured to a distal lat-
eral femoral condylar 2.5mm interference screw
(Pushlock; Arthrex). Stifle stability was reassessed, reveal-
ing persistence of craniocaudal and external rotational
instability. To address this, another suture with the same
characteristics as the previous one was applied with the
aid of two 2.5mm size interference screws placed on
the proximocaudal aspect of the medial tibia and the
caudodistal aspect of the medial femoral condyle, respec-
tively; the suture was not cut. This resolved the caudo-
cranial instability, but it did not fully address the external
rotation. Therefore, the remaining suture from the femoral
interference screw was brought to the cranial aspect of the
proximomedial tibia (cranial to the second most distal
TPLO plate screw) and fixed with a 2.5mm size interfer-
ence screw (Figure 3). Stifle stability was finally achieved.
The patella was assessed to be tracking well within the
trochlear groove. Moderate reduction of the range of
motion of the stifle joint during flexion was present.
Soft tissue closure was routine. The muscle fascia was
sutured in a simple continuous pattern with 2-metric
polydioxanone (PDS; Ethicon), the subcutaneous layer
was sutured in a simple continuous pattern with 2-met-
ric poliglecaprone (Monocryl; Ethicon) and the skin was
sutured in an intradermal pattern with 1.5-metric poli-
glecaprone (Monocryl; Ethicon). Postoperative radio-
graphs revealed adequate apposition and implant
positioning. A mild caudal tibial subluxation was
observed, presumably as a secondary effect of the CaCL
injury. Despite this, postoperative assessment of the sti-
fle demonstrated satisfactory joint stability. The TPA
was reduced to 6° (Figure 4). A modified Robert-Jones
bandage was kept on for 24h to prevent soft tissue
swelling.

The patient was hospitalised for 6 days, receiving
opioid-based analgesia (methadone 0.2mg/kg q4h
[Comfortan; Dechra]), which was progressively reduced
until stopped 48h after surgery. The cat was prescribed
a 3-week course of meloxicam (0.05mg/kg PO qg24h
[Metacam; Boehringer Ingelheim]), a 7-day course of
cefalexin (25mg/kg PO ql2h [Therios; Ceva]) and a
10-day course of gabapentin (12.5mg/kg PO ql2h
[Neurontin; Pfizer]) to provide additional analgesia.
Two daily 20mins sessions of physiotherapy were con-
ducted, starting on postoperative day 2 until discharge.
Passive range-of-motion exercises were performed by a
qualified physiotherapist during these sessions.
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Figure 3 Orthogonal stifle diagrams show the medial and lateral augmentation sutures placement. (a) Medial aspect of

the stifle diagram, showing the relationship between the tibial plateau levelling osteotomy (TPLO) plate and the medial
augmentation suture. (b) Anteroposterior stifle diagram. The blue line represents the lateral augmentation suture, which was
inserted through the TPLO plate’s suture hole, through a predrilled tibial tunnel, and then secured to a distal lateral femoral
condylar interference screw. The red line represents the medial augmentation suture, anchored with three interference screws.
One femoral screw in the caudodistal area of its medial condyle and two tibial screws in its medial aspect: one proximocaudally
and the other cranially to the second most distal TPLO pate screw. Note that the TPLO plate screws have been removed to

allow a better visualisation of the suture placements

At the time of discharge, the cat exhibited a medium-
grade lameness of the right pelvic limb.? Strict cage rest
was implemented for 6 weeks, and gradual reintroduc-
tion of exercise was instructed over the following
6 weeks.

Reassessments at 6 and 12 weeks postoperatively
showed a low-grade lameness of the right pelvic limb.!5
At 6 weeks, there was a full range of motion of the right
stifle and a mild positive caudal draw test. At 12 weeks,
no changes were observed in the cat’s lameness and sti-
fle range of motion compared with the previous recheck;
however, all stifle stability tests were negative at this
point. Orthogonal radiographs showed adequate appo-
sition and activity, with bone healing signs at the oste-
otomy site. The previously identified mild tibial caudal
subluxation persisted radiographically (Figure 5).

Eight months after surgery, a follow-up using the
Feline Musculoskeletal Pain Index (FMPI)!8 indicated an
excellent outcome, with a score of 60/68. The owners
also provided videos of the cat, with absence of right

hindlimb lameness at stance, walk or trot (see Videos 1
and 2 in the supplementary material).

Discussion

Meticulous exploration of the joint is the first step in
surgical management, focusing on the evaluation of
both cruciate ligaments, menisci and meniscal attach-
ment should be carried out. If meniscal damage is
present, a meniscectomy is advised to prevent its
entrapment within the joint.>!° In addition, medial
meniscal injury has been related to poorer outcomes in
cats with stifle luxation due to the development of oste-
oarthritis.!* An ex vivo study performed in dogs’ stifles
with meniscal tears showed meniscal repair to decrease
the occurrence of osteoarthritis compared with partial
meniscectomy;?’ however, it has not been described in
cats. Our case presented with severe damage to both
menisci so medial and lateral hemi-meniscectomies
were performed.?”
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Figure 4 Immediate postoperative orthogonal stifle radiographs: (a) mediolateral view; and (b) posteroanterior view. The blue
arrows indicate the position of the lateral augmentation suture femoral interference screw. The yellow arrows point to
the position of the medial augmentation suture femoral interference screw

CrCL rupture is one of the most common causes of
pelvic limb lameness in dogs, but despite being less fre-
quent in cats, its report is on the rise.®?'-?* Traditionally,
conservative management or extracapsular techniques
were the most common choices for feline CrCL disrup-
tion.%?* In dogs, these methods have been associated
with suboptimal long-term results, as they do not con-
sistently preserve stability, slow the progression of oste-
oarthritis or avoid late meniscal damage.?>?” In contrast,
TPLO, a method more commonly used in dogs, has dem-
onstrated better outcomes.'® Recent studies suggest that
TPLO can be a viable option for the treatment of feline
CrCL rupture.!12

However, TPLO primarily addresses cranial draw
instability but does not effectively address internal rota-
tion.?8 In this particular case, both the CrCL and CaCL
were disrupted, resulting in persistent internal and
external rotation after TPLO. An ex vivo study intro-
duced the tibial compression test with external and
internal moments, revealing cranial instability, despite
TPLO in CrCL-deficient dog stifles. The study suggested
that adding an extra-articular lateral augmentation

might be more successful in re-establishing stifle kine-
matics than TPLO alone.” In the present case, a lateral
augmentation suture was applied successfully to
neutralise residual cranial tibial translation and internal
tibial rotational instability.

The CaCL, crucial for preventing caudal tibial
subluxation, limiting internal rotation and controlling
stifle hyperextension alongside the CrCL, was also
disrupted.3031

The largest retrospective study on feline traumatic sti-
fle luxation showed that 66.6% of the cases where the
CaCL was affected but not surgically addressed had per-
sistent caudal draw test, which is suggestive of joint
instability and therefore could be related to poorer out-
comes.'* There is a lack of evidence regarding the most
successful treatment for CaCL rupture as is it rare to pre-
sent as an isolated injury."”

The authors used a prosthetic suture, placed in the
medial aspect of the stifle and fixed in a three-point
construct to counteract the caudal displacement of the
tibia towards the femur and the external tibial rota-
tional instability. The decision on the points of screw
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Figure 5 Orthogonal stifle radiographs 12 weeks postoperatively: (a) mediolateral view; and (b) posteroanterior view. The
yellow arrows point to the presence of periosteal reaction, indicative of bone healing

placement was made strategically to address the identi-
fied instabilities effectively. For instance, in addressing
caudal instability, screws were placed on the proximo-
caudal aspect of the medial tibia and the caudodistal
aspect of the medial femoral condyle. These locations
were selected to target the specific vectors of instabil-
ity and provide support in the appropriate direc-
tions. Similarly, when addressing external rotational
instability, the decision to bring the remaining suture
from the femoral interference screw to the cranial
aspect of the tibia was made with the aim of counter-
acting the rotational forces acting on the joint. To our
knowledge, this technique has not been previously
described.

While the stifle exhibited external rotational instabil-
ity, its cause remained unclear. It could be attributed to
a stretched medial collateral ligament during the trau-
matic event or due to the combination of injuries

present in our case. The current literature states the
CaCLis not involved in limiting external rotation; how-
ever, this is based on an old experimental study in
which dogs” CaCLs were transected, and the CaCL'’s
function was determined by measuring stifle instability
after the procedure.’> Nevertheless, external rotation
instability was not evaluated in that study. In humans,
it has been demonstrated that the CaCL can withstand
some degree of external rotation.3* We hypothesise that
similar biomechanical proprieties may be applicable to
feline anatomy.

Postoperative immobilisation after surgical repair of
traumatic stifle disruption in cats is controversial, with
traditional approaches involving transarticular pins or
skeletal fixators.67243436 Those methods provide a pro-
tective effect in the short term, but their associated com-
plications, such as reduced synovial fluid formation,
cartilage stiffness and thickness, limited range of motion,
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cartilage fibrillation, cleft formation, intra-articular
adhesions, periarticular contracture and development of
osteoarthritis, must be considered.” Coppola et al'* did
not find a significant correlation between a lack of post-
operative coaptation and a poorer outcome. The authors
opted for a modified Robert-Jones bandage for 24h
to control soft tissue swelling, followed by 6weeks of
strict exercise restriction, and no complications were
encountered.

A significant limitation of the present case report is a
lack of objective and long-term follow-up. Evaluating
the lameness with a force plate analysis would have pro-
vided a better assessment of the clinical progression. In
addition, it was not possible to repeat an orthopaedic
examination and radiographs 8 months after surgery,
leading to the use of the FMPI instead.

Conclusions

The present case suggests the combination of a TPLO
and medial and lateral augmentation sutures as a suc-
cessful treatment for traumatic feline stifle luxation
with disruption of the CrCL, CaCL and both menisci.
In this case, an excellent outcome was achieved, with
no complications associated. This technique appears to
warrant further investigation and larger clinical
studies.
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