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Abstract

Case summary A 12-year-old neutered female domestic shorthair cat was presented with bilateral progressive
forelimb lameness that was unresponsive to anti-inflammatory drugs. Bilateral carpal flexural deformity with
hyperflexion of multiple toes of the right forelimb was observed. In the absence of abnormalities detected on
radiographs and ultrasound, a bilateral contracture of the carpal and digital flexor muscles was diagnosed.
Treatment consisted of single-session bilateral selective tenectomies (5mm) of the flexor carpi ulnaris, flexor carpi
radialis and superficial digital flexor muscle tendons on the left forelimb and tendons of the flexor carpi ulnaris
muscle, and branches of the third and fourth digit of the deep digital flexor muscle on the right forelimb. Two months
postoperatively, selective tenectomies (10mm) were performed due to contracture recurrence on the left forelimb.
The subjective outcome was rated as good 6 months postoperatively.

Relevance and novel information Digital and/or carpal contractures are rarely described in (feline) veterinary
medicine and are limited to a few case reports. The exact aetiology remains unknown. A traumatic/iatrogenic origin
seems to be the most likely cause. Surgery is indicated, consisting of selective tenectomy and/or tenotomy, and is
associated with minor complications and an excellent outcome. This case report describes the presence, treatment
and successful outcome of a cat with bilateral carpal and digital flexor muscle contractures resulting in carpal
flexural deformity with valgus deviation treated with selective tenectomies.
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Physical examination was unremarkable, except for
the presence of generalised moderate muscle atrophy
of both forelimbs detected on palpation. Neurological
examination was unremarkable. The cat was reluctant to
move, and a carpal flexural deformity (CFD) with a
certain degree of distal valgus deviation, which was
more pronounced on the left side, was noted (Figure 1).

Case description

A12-year-old female neutered domestic shorthair cat was
referred to our institution with slowly progressive bilat-
eral forelimb lameness and a decreased range of motion
(ROM) in extension of both carpal joints. No history of
trauma, nor surgical intervention was reported. Clinical
signs started 10 months prior to referral, consisting of right
forelimb lameness that evolved, into carpal hyperflex-
ion with a lack of carpal extension. Medical treatments
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were instigated by the referring veterinarian, includ-
ing the use of steroidal (methylprednisolone 0.5mg/kg
q24h PO [Moderin; Zoetis]) and non-steroidal anti-
inflammatory drugs (meloxicam 0.05mg/kg q24h PO
[Metacam; Boehringer Ingelheim]), but both were
unsuccessful. Six months after signs were noted on the
right forelimb, similar clinical signs were noted on the
left forelimb.
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Figure 1 (a) Forelimbs without constraint demonstrating the presence of a carpal flexural deformity secondary to muscle
contracture. A certain degree of valgus deviation is present due to hyperflexion of the carpus and digits, more pronounced in
the left (L) forelimb and (b) forelimbs during stance, demonstrating an abnormal carpal flexion that is more pronounced in the

left forelimb. R=right

A subtle permanent flexion of the digits II-V was
observed, which was more pronounced on the right
forelimb. A firm, non-painful induration of the flexor
retinaculum was palpated, secondary to the tension of
the tendons at this level, compromising carpal ROM in
extension. The hyperflexion and valgus deviation were
irreducible, and an increased tension of the flexor
muscles, in particular the flexor carpi ulnaris muscle
(FCUM) at its insertion onto the accessory bone, could be
palpated. No other abnormalities were palpated at the
level of the flexor muscles bellies.

Blood urea nitrogen, creatinine, creatine kinase and
total thyroxine values were within the reference inter-
vals. Orthogonal radiographs of both forelimbs demon-
strated a valgus deviation of the distal extremities
(Figure 2). Ultrasound of the musculature and corre-
sponding tendons of both forelimbs was performed, but
no abnormalities were identified.

Owing to the severity of the clinical signs and the
cat’s discomfort, surgery consisting of a selective tenec-
tomy of the contracted flexor muscles was proposed.
The cat was premedicated with methadone (0.2mg/kg IV
[Comfortan; Dechra]), and induced with midazolam
(0.3mg/kg IV [Dormazolam; Dechra]) and alfaxalone
(Alfaxan; Jurox Animal Health) to effect. Anaesthesia
was maintained with 1-2% isoflurane in 100% oxy-
gen, alongside a continuous rate infusion of fentanyl
(5-12pg/kg/h IV [Fentadon; Dechra]). The patient

received lactated Ringer’s solution (10ml/kg/h IV)
intraoperatively. Cefazoline (20mg/kg IV [Cefazoline;
Sandoz]) was administered every 90mins. The patient
was positioned in dorsal recumbency with the palmar
surface of both forelimbs toward the surgeon. On the
left forelimb, a palmarolateral skin incision of 4cm was
made, proximal to the antebrachiocarpal joint, followed
by blunt dissection to expose the flexor muscle tendons.
The tendons of the FCUM, flexor carpi radialis muscle
(FCRM) and superficial digital flexor muscles (SDFMs)
were isolated, and resection of a 5mm long segment of
these tendons was performed using a #11 scalpel blade.
The tenectomies were performed in following order:
first the FCUM, then the FCRM and finally the SDFM. A
progressive resolution of the carpal hyperflexion was
noted during the tenectomies.

On the right forelimb, a tenectomy of the FCUM
tendon was performed via a curvilinear skin incision
starting palmaromedial to palmarolateral and proximal
to the right antebrachiocarpal joint (Figure 3).

Small skin incisions were made at the palmar surface
of the second phalanx of the third and fourth digits of
the right forelimb, allowing for selective tenectomy of
the tendon branches of the deep digital flexor muscle
(DDEM) of these digits (Figure 4). The tendon branches
of the remaining digits were left intact, as these are
not the major weightbearing digits, and we did not
want to be too invasive. Muscular and tendinous
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Figure 2 Orthogonal radiographs of both forelimbs demonstrating the presence of a carpal flexural limb deformity with a
certain degree of valgus deviation of the distal extremities starting from the carpal joint and hyperflexion of the digits.

(a) Dorsopalmar radiograph of the left forelimb; (b) lateral radiograph of the left forelimb; (c) dorsopalmar radiograph of the
right forelimb; and (d) lateral radiograph of the right forelimb

biopsies of all sectioned tendons and associated muscles
were taken intraoperatively. The subcutaneous tissues
were closed using a simple continuous pattern with a 4-0
poliglecaprone 25 suture (Monocryl; Ethicon). The skin
was apposed with an interrupted suture pattern with
4-0 polyamide (Ethilon II; Ethicon).

A bandage with the carpal joints at the maximal
angle of extension was placed during the first 12h post-
operatively, and treatment with meloxicam (0.1mg/kg
q24h 1V [Acticam; Ecuphar]) was initiated. Postoperative
recovery was uneventful. Twelve hours postoperatively,
a certain degree of hyperflexion of the carpal joints
and a moderate bilateral forelimb lameness persisted
(Figure 5). The cat was discharged 24h postopera-
tively with meloxicam (0.05 mg/kg q24h PO for 5 days
[Metacam; Boehringer Ingelheim]). Histopathology
of the sectioned tendons revealed minimal leukocytic
infiltration, compatible with peripheral chronic inflam-
mation; however, an ischaemic aetiology could not be
excluded. Histopathology of the muscles showed mini-
mal signs of atrophy.

One month postoperatively, the cat was still moder-
ately lame on the left forelimb with a partial palmigrade
stance and a slight retraction of the second and fifth
digits. An improvement in locomotion quality was noted
by the owner.

Figure 3 Intraoperative photograph before a tenectomy of
the flexor carpi ulnaris muscle tendon of the right forelimb
was performed. A palmaromedial to palmarolateral approach

was used just proximal to the antebrachiocarpal joint. The .TWO months post.operatihvely, the cat preser.lted
tendon of the flexor carpi ulnaris muscle is highlighted with with recurrence of clinical signs on the left forelimb,
the surgical instrument characterised by hyperflexion of the carpus and digits
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Figure 4 Intraoperative visualisation of the small skin
incisions made at the palmar surface of the second phalanx
of the third and fourth digit of the right forelimb, allowing

for selective tenectomy of the tendon branches of the deep
digital flexor muscle (elevated by a periosteal elevator)

two, three and four, and valgus deviation. The region
of the flexor retinaculum was again indurated due to
tendons in tension. No abnormalities were observed on
the right forelimb. A selective tenectomy was repeated
on the left forelimb. The same anaesthetic protocol and
surgical approach, as mentioned above, were used.
Fibrous tissue connecting both ends of the tendon was
present at the previous tenectomy sites. More tenecto-
mies were performed over a length of 10mm of the
tendons of the FCUM, FCRM and SDFM proximally to
the antebrachiocarpal joint. Also, the tendon branches
of the DDFM of the second, third and fourth digits were
sectioned. Twenty-four hours postoperatively, the lame-
ness had improved slightly. The cat was discharged
with meloxicam (0.05 mg/kg q24h for 7 days [Metacam;
Boehringer Ingelheim]).

Follow-up after the second intervention occurred by
phone contact. One month after the second interven-
tion, the cat was free of lameness and had no CFD of the
forelimbs. The Last follow-up was performed 6 months

Figure 5 Photograph of a lateral oblique view of both
forelimbs of the cat 24 h postoperatively, demonstrating
near-complete resolution of the carpal flexural deformity

postoperatively. The cat was doing well, although it was
showing a slight lameness on the left forelimb. The owner
declined any follow-up consultation.

Discussion

This case report describes the presence of a bilateral con-
tracture of the carpal and digital flexor muscles in a cat
without a history of previous surgery or trauma, resulting
in CFD with a certain degree of valgus deviation of the
distal limb that was successfully treated with selective
tenectomies. Musculotendinous contractures are more
often reported in dogs than in cats. In dogs, contractures
of the infraspinatus, quadriceps, semitendinosus, semi-
membranosus and gracilis muscles are most commonly
described, while in cats contractures of the brachial and
digital flexor muscles are mostly reported.! Only eight
cases of feline forelimb contractures have been reported in
the veterinary literature and are summarised in Table 1.1
The cat in this report had bilateral carpal hyperflexion
with some degree of valgus deviation and digital flexion
(II-V) that was more pronounced on the right forelimb,
which is similar to two previously described cases by
Thom et al.? The first case presented with digital flexural
deformity and only the DDFM tendon underwent ten-
otomy and the contracture recurred with additional
carpal abduction and flexion.> As the other forelimb
became similarly affected, the cat was euthanased and
post-mortem examination of all flexor muscles (FCRM,
FCUM, SDFM and DDFM) revealed contractures of all
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flexors. The second case had a similar clinical presenta-
tion and a bilateral flexor tenotomy was performed,
after which a carpal hyperextension occurred.? In the
present case, tenectomies were performed not only
limited to the digital flexor muscle tendons, but also
included the FCUM and FCRM tendons, resulting in a
good outcome. Despite the amount of tenectomies, no
carpal or digital hyperextension was observed post-
operatively. One case report described gastrocnemius
and digital flexor muscle contractures in the hindlimb
of a 3-month-old kitten with a congenital bilateral
tarsal hyperextension deformity.” Another case report
described the occurrence of fibrotic myopathy of the
semitendinosus muscle in a cat, resulting in mechanical
hindlimb lameness.!

The exact aetiology of contractures in cats remains
unknown. Although onychectomy was performed in
many cases described in the literature, this procedure
often took place many years before the contracture devel-
oped. There are also reports in the literature, including
our cat, where an onychectomy was not performed,
so the direct relationship between this procedure and
developing contractures has not been established.!-
Breed predispositions (Siamese and Devon Rex) are
suspected;'® however, owing to an insufficient num-
ber of cases, further studies are warranted. Contractures
can be a result of (non)traumatic myositis, leading to
reparative fibrosis.® For instance, Toxoplasma gondii is a
commonly observed parasite in cats and can result in
myositis.12 Fibrotic myopathies have been reported as a
possible cause in one cat.* Muscle biopsies of the affected
flexor muscles were performed in the current case,
demonstrating no abnormalities. In humans, a condition
named as ‘trigger finger’ has been reported, which is
characterised by a stenosis of the palmar retinacular
sheath, resulting in flexor entrapment and a locked
finger.1314 Unfortunately, no exact aetiology has been
proposed.

In young cats, severe hindlimb contractures have
been reported by Rohdin et al,'> resulting in arthro-
gryposis. These contractures were a result of acquired
motor neuron loss, with signs consistent with a chronic
axonal damage on histopathological examination of
peripheral nerve biopsies.’> The prognosis of this feline
motor neuron degeneration disease is poor; therefore,
biopsies of the peripheral nerves should be taken in
cats with musculotendinous contractures.!*> However, a
definitive diagnosis of feline motor neuron degenera-
tion is difficult and is based on post-mortem examina-
tion of the spinal cord.!

Despite the lack of a clear aetiology for contracture
development in cats, surgical treatment consisting of
tenectomies or tenotomies is suggested. Tenectomy
seemed to have a better outcome, when comparing the
different case reports.!= In the case report by Thom et al,?

both cats were treated with a tenotomy: in one, the con-
tracture recurred after tenotomy of the DDFM tendon;
the other had permanent carpal hyperextension after
bilateral flexor tenotomy. Our cat demonstrated an
immediate resolution of the flexural deformity of the
distal limbs with an improved quality of life 1 month
after the selective tenectomies. However, 2 months
postoperatively, recurrence of the CFD with a certain
degree of valgus deviation was observed in the left
forelimb, necessitating a second tenectomy owing to
the presence of a fibrous tissue between the two tendon
ends. After the second intervention, the flexural deform-
ity disappeared. Considering that after a tenectomy of
5mm, the contracture recurred and resolved completely
after another tenectomy of 10mm, further prospective
studies are warranted to determine the size of an opti-
mal defect in tendons. Despite performing selective
tenectomies, mild carpal hyperflexion in our cat per-
sisted immediately postoperatively. In our cat, there was
no histopathological confirmation of muscle contracture
of the muscles that had had their tendons sectioned.
Therefore, if we had limited ourselves to the digital flexor
muscle, it is possible that the cat would also have been
able to recover carpal hyperextension through physio-
therapy. Our case is very similar to the two cases
described by Thom et al,> who stated that post-mortem
examination of the flexor muscles (FCRM, FCUM,
SDEM, DDFM) revealed contracture of all flexors.
Although there was no histopathological confirmation
in our case, we suggest that our cat was similarly
affected based on the clinical signs and radiographic
findings. In our cat, histopathology of the muscles
revealed no abnormalities except minimal atrophy.
Previous post-mortem histopathology of muscles
affected by contracture demonstrated chronic inflam-
mation with reparative fibrosis.? One hypothesis for our
atypical finding is that we collected only a very small
muscle fragment, which may not be representative of the
whole muscle. Nevertheless, our guess is that at least
one muscle contracture was required to cause the carpal
flexural deformity observed.

Conclusions

Carpal and digital flexor musculotendinous contractures
in the forelimbs of feline patients are a rare condition,
with little information available regarding aetiology. In
our patient, selective tenectomy proved to be relatively
simple, resulting in a good outcome and a marked
improvement in the cat’s quality of life. Further studies
are indicated to identify the precise aetiology of this still
unfamiliar condition.
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