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Abstract

Case summary A 10-year-old male neutered domestic shorthair cat, which had previously had its contralateral
pelvic limb amputated, was treated for coxofemoral degenerative joint disease (DJD) with a total hip replacement.
The long-term outcome was favourable and no complications were recorded. Interestingly, the contralateral
coxofemoral joint left at the time of the previous amputation developed DJD and became a source of pain for the
cat and was subsequently excised.

Relevance and novel information This case report shows that total hip replacement is a viable option in cats with
coxofemoral DJD and a contralateral limb amputation. Retained joints in amputated limbs may develop osteoarthritis

and be a source of pain for a cat.

Keywords: Total hip replacement; amputee; degenerative joint disease; orthopaedic surgery

Accepted: 26 January 2024

Introduction

Diseases and injuries of the hip joint are common in
cats.3 Total hip replacement (THR) is the gold stand-
ard treatment for debilitating conditions affecting the
coxofemoral joint in both humans and small animals.*”
In a retrospective case series of nine pelvic limb ampu-
tee dogs undergoing THR, amputation of the contralat-
eral pelvic limb was reported to be a relative
contraindication for THR as the reported complications
were higher in that study than normally reported after
THR.8 The present report aimed to describe an amputee
cat that underwent THR at our institution. To the best
of the authors’ knowledge, there are no peer-reviewed
reports on THR in cats with an amputated contralateral
pelvic limb.

Case description

A 10-year-old, 3.92kg, male neutered, domestic short-
hair cat was referred for evaluation of a left pelvic limb
lameness. There was a history of comminuted phalan-
geal fractures and talocrural luxation of the right pelvic
limb when the cat was aged 5 months. Amputation was
performed at that time, at the level of the proximal

third of the femur, with preservation of the right cox-
ofemoral joint.

On presentation at our institution, the cat was in good
general health, with a body condition score of (5/9). Its
overall mobility was severely restricted, with the cat
walking for only two or three steps before sitting down.
Marked pain and a reduced range of motion was elicited
on manipulation, particularly extension, of the left cox-
ofemoral joint. There was also resentment of any palpa-
tion and manipulation of the right coxofemoral joint.
There was moderate swelling affecting the caudomedial
aspect of the right elbow. No other significant abnormal-
ities were detected. The cat was sedated with dexmeto-
midine hydrochloride (Dexdomitor; Vetoquinol; 5ug/kg
IV and butorphanol (Dolorex; MSD Animal Health;
0.3mg/kg 1V) and radiographic evaluation was
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performed (Figure 1). The radiographs showed marked
left and right coxofemoral osteoarthritis with periarticu-
lar osteophytosis. Elbow radiographs showed moderate
new bone formation medial to the right elbow, sugges-
tive of flexor tendon enthesopathy, and periarticular
bony changes affecting both elbows consistent with oste-
oarthritic change. Based on these clinical and radio-
graphic findings, and after discussion with the owners, a
decision was made to perform a left total hip replace-
ment. The cat was discharged home and returned 7
weeks later for surgery.

On re-presentation, the cat was premedicated with
dexmetomidine hydrochloride (5pg/kg IV) and metha-
done (Methadyne; Jurox; 0.2mg/kg IV) and anaesthesia
was induced with propofol (PropoFlo; Zoetis, 1mg/kg
IV). Anaesthesia was maintained with 2% isofluranef
(Isoflurane; Piramal Critical Care) in oxygen. Cefuroxime
(Zinacef; Glaxo Smith Kline) 20mg/kg was adminis-
tered 30mins before skin incision and repeated thereaf-
ter every 90mins. Epidural analgesia was provided
with bupivacaine (Marcain Polyamp Steripack; Aspen
Pharma; 1mg/kg). A standard craniolateral approach
was performed to the left hip as previously described.?
The THR was performed routinely and a 12mm
cemented fixation (CFX) acetabular cup was placed. The
intention was to insert the cup in a more closed position
than normal to reduce the chance of luxation due to the
contralateral hindlimb amputation and therefore an
expected higher hip joint load. During the reaming of
the femoral canal, a very small fissure was noted on the
proximal medial aspect of the femur. To avoid propaga-
tion of the fissure, three cerclage wires using 1mm
diameter (20 G) orthopaedic wire were applied to the
proximal femur. A 3mm CFX stem was applied after the
femoral canal was filled with low-viscosity polymethyl-
methacrylate (PMMA) bone cement. A +2 femoral
head was selected to minimise laxity at the head-cup
interface. Wound closure was routinely performed.
Radiographs of the coxofemoral joint were obtained
postoperatively (Figure 2).

The cat was hospitalised for the next 48h, and anal-
gesia was provided with methadone 0.2mg/kg qg4h.
Cefuroxime (20mg/kg) was continued intravenously
every 8h for the next 24 h postoperatively. Robenacoxib
(Onsior; Elanco) was administered subcutaneously dur-
ing the hospitalisation period at 1mg/kg q24h for 3
days, and then it was continued orally at home.
Cephalexin (Rilexine; Virbac; 20mg/kg) was adminis-
tered orally for 5days postoperatively. Follow-up radio-
graphs 6weeks after surgery were performed at the
referring veterinary clinic (Figure 3); these showed sta-
ble implants and progression of bony healing. No com-
plications were recorded in the postoperative period
(follow-up 30months). The Feline Musculoskeletal Pain
Index was used to keep track of the cat’s mobility in the
postoperative period; this has shown an increase in the

overall index, which is associated with improved mobil-
ity (from 45 at 6 weeks to 58 at 15 months postoperatively)
(see supplementary material).

Discussion

This case report documents an acceptable long-term out-
come (follow-up of over 12months)'® without complica-
tions of a cemented hip replacement in a cat that had
previously undergone contralateral pelvic limb amputa-
tion. Total hip replacement in dogs with previous con-
tralateral amputated pelvic limb has been described in
three studies;®!1? one reported that 4/9 dogs required sur-
gical revision after luxation of the THR.® Another, which
included 16 amputee pelvic limb dogs that underwent
various surgical procedures of the contralateral limb, doc-
umented that only one dog had an acceptable outcome
after THR without any complication."" In the more recent
study, a satisfactory outcome was reported for all 13 dogs
at the 3-month follow-up appointment after THR.12

Outcome after femoral head osteotomy

Femoral head and neck excision or osteotomy (FHO)
was the other surgical option discussed with the owners
for managing this cat’s painful arthritic coxofemoral
joint. A recent study investigating function in cats 1 year
after FHO reported that residual gait abnormalities were
identified through ground reaction forces analysis but
not through orthopaedic examination.!?

A previous study of 81 dogs and cats at a mean of 4
years after FHO reported good limb function in only
38% of cases, satisfactory function in 20% of cases and
unsatisfactory function in 42% of cases.'* A small study
involving only three cats reported better functional out-
comes in cats that underwent THR compared with cats
that had FHO.!> Owing to the results available in the cur-
rent literature, FHO was not felt to be the best option for
this three-legged cat.

Osteoarthritis in the hip joint in humans and

tripedal animals

In humans, the prevalence of osteoarthritis in the con-
tralateral hip joint in the amputee population is two- to
10-fold higher and occurs sooner compared with indi-
viduals without limb loss.!¢17 Changes in the gait pattern
have been well documented, with alterations in ground
reaction forces of the intact limb; this could increase the
load of the hip joint, and over time, this may lead to joint
pain and degeneration.'® The effect of pelvic limb ampu-
tation on the kinetics of the pelvis has been investigated
in client-owned amputee dogs.'” During propulsion, an
increase in lumbo-sacral-iliac extension and in lateral
bending in the horizontal plane towards the pelvic limb
has been described. Furthermore, while a quadruped
dog bears approximately 40% of its body weight on the
pelvic limbs combined, researchers have demonstrated
that the amputee bears 26-33% of its body weight in the
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Figure 1 (a) Ventrodorsal and (b) lateral radiographs of the pelvis and femur, (c) craniocaudal horizontal beam, and (d)
mediolateral radiographs of the left femur demonstrate marked periarticular osteophytosis of the coxofemoral joints compatible
with a diagnosis of osteoarthritis
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Figure 2 (a) Ventrodorsal and (b) lateral postoperative radiographs of the pelvis and femur demonstrate satisfactory
postoperative implant positioning after left total hip replacement. Three cerclage wires are positioned around the proximal third
of the femoral diaphysis to minimise the chance of fissure propagation

sole pelvic limb.202! Similar studies are not available for
cats. The altered mechanics of the contralateral hip in an
amputee may influence clinical and radiological results
after THR; however, there is limited literature concern-
ing the outcomes and role of THR as a surgical option for
amputee humans.??

Osteoarthritis in the coxofemoral joint of the

amputated limb

An interesting observation in the cat reported herein was
the degree of osteoarthritis in the coxofemoral joint of the
amputated limb and the pain associated with this joint.
Hip osteoarthritis secondary to dysplasia is well recog-
nised in cats and has been reported in 60-95.6% of cats that
were identified as having hip dysplasia on a ventro-dorsal
hip radiograph.?*?4 It remains unclear if the osteoathritis in
the amputated hip joint could represent an evolution of
degenerative joint disease (DJD) due to hip dysplasia or is
attributable to the effect of joint biomechanics and limited
movement because of amputation. It does raise the ques-
tion of whether the joints preserved in amputated limbs,
even if non-weight bearing, may become a source of pain
in domestic animals. In this case, the cat had the painful
left hip joint removed during a separate surgical proce-
dure 6 months after THR surgery on the right hip.

Implant positioning and adjustments in tripods
The complications of THR include hip luxation, infec-
tion, femoral fracture, aseptic loosening of the acetabular

cup and/or femoral stem, and sciatic neurapraxia.
Luxation is considered the most common complication
reported in 1.1-8.5% of cases,?>?¢ with improper orienta-
tion of the acetabular and femoral components being
major contributing factors.?”

Acetabular cup positioning, particularly the angle
of lateral opening (ALO), has been shown to be important
in canine THR to reduce the likelihood of luxation,
with the recommended range between 35° and 55°.28
Intraoperatively, the cup was intended to be inserted in a
more closed position compared with routine cases, based
on the operating surgeon’s speculation that this would
help prevent luxation (the postoperative angle of the lat-
eral opening was 16°). This hypothesis is because, with
the contralateral limb amputation, a higher load on the
THR implant would be expected because the patient’s
weight bears on only one pelvic limb. Moreover, the limb
is more adducted under the pelvis during the stance
phase and often a ‘jump’ is performed in the swing phase.
More studies investigating the average ALO in cats under-
going THR and whether a more closed angle is associated
with a reduction in postoperative luxation rate are needed
to fully explore this speculation.

Conclusions

This case demonstrates that THR is a viable option in
cats with coxofemoral DJD and a contralateral limb
amputation. Retained joints in amputated limbs may
develop osteoarthritis and be a source of pain for a cat.
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Figure 3 Ventro-dorsal (a) and lateral (b) 6 weeks follow-up radiographs of the pelvis and femur showing stable implants and

absence of complications
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