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Abstract

Case summary A 2-year-old, intact female domestic longhair cat was referred for surgical treatment after diagnosis
of closed jaw locking secondarily to right temporomandibular joint ankylosis and left pseudoankylosis. The animal
underwent successful surgical management with bilateral excision arthroplasty followed by interposition of a
temporal superficial myofascial flap. Immediately after surgery, the full range of lower jaw movement was achieved
and normal occlusion was maintained. Ankylosis did not recur in the 1 year postoperative follow-up period.
Relevance and novel information A temporal myofascial flap could be considered as interposition material after
temporomandibular joint arthroplasty to avoid postoperative re-ankylosis and mandibular drift. The main advantages
of this flap are its autogenous origin, and the ability to maintain separation between the two bones, preserve mobility

and disrupt new bone formation.
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Case description

Temporomandibular joint (TM]) ankylosis can be caused
by intra- or extra-articular injuries that can lead to a
reduced range of movement and inability to open the
mouth.!? TM] injuries are most frequently reported sec-
ondary to a fall or after vehicular trauma, with ankylosis
observed in approximately 10% of cases.?®

A 2-year-old, 1.4 kg, intact female domestic longhair
cat was referred for evaluation owing to its inability to
open its mouth. Clinical history included a tibial fracture
secondary to a fall from the fifth floor 2 months previ-
ously, which was managed by internal fixation.

The owner reported that since the traumatic incident
the animal was only able to eat soft food. The difficulty in
eating had increased progressively and most recently the
animal could only eat liquid food. During a re-evaluation
by the first-opinion veterinarian, the cat’s inability to
open its mouth was noted. As the cat continued to lose
weight, the case was referred.

General physical examination revealed cachexia and
signs of dehydration. Oral examination revealed a nor-
mal occlusion, some missing teeth and an inability to
open the mouth. There was no inflammation or ulcera-
tion of the gingiva, and manual opening of the mouth
was not possible, even when force was applied.

The animal was hospitalised and normal hydration
was re-established. Afterwards, the cat was sent to a
nearby veterinary service to have computed tomography
(CT) performed; intubation was impossible and during
the examination oxygen was administered by nasal tube
until recovery. The following day the animal was submit-
ted to surgery. The sedation protocol included a combina-
tion of 5 pg/kg dexmedetomidine intramuscularly (IM)
(Dexdomitor; Esteve Pharma) and 0.5 mg/kg morphine
IM (Morfina 1%; B Braun). For induction of anasesthesia,
Propofol (Propofol 1%, Lipuro; B Braun) was adminis-
tered at a dose of 1 mg/kg intravenously to effect. After
induction, the animal was positioned in dorsal recum-
bency in order for a temporary tracheostomy to be
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Figure 1 (a,b) Computed tomography axial plan showing increased new bone around the right temporomandibular joint (TMJ)
compatible with TMJ ankylosis (white arrows). (b) On the left TMJ there is synostosis between the coronoid process of the left

mandible and the left zygomatic arch (blue arrow)

performed. General anaesthesia was maintained with
isoflurane.

The maximum width of jaw opening was 3 mm, and
the absence of the two maxillary canine and all the inci-
sor teeth was noted. Head radiography showed possible
involvement of both mandibles, causing ankylosis.

CT examination using a Philips Brilliance CT 16-slice
(Philips Medical Systems) of the skull was performed
with a 0.5 mm slice thickness. CT showed increased new
bone around the right TMJ, which was compatible with
TM] ankylosis; slight new bone formation around the
left TMJ; and synostosis between the coronoid process of
the left mandible and the left zygomatic arch (Figure 1).

The treatment plan included right zygomatic arch
ostectomy and right condylectomy, followed by pseu-
doankylosis excision on the left side. Once two bones
were involved in the pseudoankylosis it was necessary
to perform a left zygomatic arch and a coronoid process
ostectomy:.

The animal was first placed in a right lateral recum-
bence. A2 cm curved skin incision along the ventral bor-
der of the zygomatic arch was performed, followed by
platisma muscle incision and periosteal incision of the
masseter fascia. The masseter muscle was dissected and
elevated from the ventral border of the zygomatic arch
and the coronoid process laterally and medially.
Exposure was extended as needed both at the left and
right side in order to expose the limits of ostectomy. On
the right side a partial ostectomy of the zygomatic arch
and a condylectomy were performed, first with small
perforations using a low-speed hand piece on the bone
margins of the mandible and zygomatic arch.
Approximately 1.5 cm of zygomatic bone was excised.
After this first step, ostectomy was carefully completed
using a chisel. A periosteal elevator was used to elevate
the bone fragment and avoid laceration of the inferior

alveolar nerve and respective blood vessels at the ven-
tromedial aspect of the mandibular angle. On the left
side the same surgical approach was used but a total
ostectomy of the zygomatic arch and of the coronoid
process, which included the pseudoankylosis, was per-
formed. Immediately after the bilateral gap arthroplasty,
maximum maxillomandibular distance was achieved.

Nerve branches and vessels were identified and
avoided throughout the surgery. First, the palpebral
branch of the facial nerve, which can be encountered
dorsally to the zygomatic arch, and the auriculopalpe-
bral nerve, can be identified caudal to the retroarticular
process. The masticatory branches of the trigeminal
nerve can be found medial to the condyle, as well as the
maxillary, inferior alveolar and deep temporal arteries,
ventromedial to the condyle.

After ostectomy, the subcutaneous tissue was dissected
dorsally in order to expose the temporal fascia and tem-
poral muscle. The temporal artery and vein with superfi-
cial and deep branches was identified and preserved. An
incision was made from the cranial ventral aspect to the
dorsal aspect of the muscle and the superficial belly of the
temporal muscle was dissected for transposition. After
transposition the dorsal free margin of the flap was
sutured on the medial aspect of the mandible at the peri-
osteum, filling the gap that had been created. This proce-
dure was performed bilaterally, after each ostectomy
using a 4/0 glyconate suture (Figures 2 and 3). After the
procedure, jaw movement was verified again and found
to be without restriction or signs of crepitation; the imme-
diate maxillomandibular distance was 35 mm.

Postoperative pain management was achieved with
morphine 0.5 mg/kg g4h IM for 24 h followed by trama-
dol (Tramadol drops; Labesfal) 2mg/kg, PO, q 12h, for
10days and meloxicam (Metacam; Boehringer Ingelheim)
0.05mg/kg g24h orally (PO) for 1 week. The cat was also
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Figure 2 Schematic drawing of the temporalis myofascial flap transposition. (a) Incision and elevation of the myofascial flap.
Coloured areas illustrate the different ostectomies performed: blue indicates right condilectomy, orange indicates coronoid
process ostectomy and green indicates zygomatic arch ostectomy, which were performed on both sides. (b) Flap repositioned.

© Diogo Guerra 2015

Figure 3 Photographs showing anterior dissection of the temporalis myofascial flap with the patient in (a) left lateral
recumbency, and (b) ventral transposition and suture of the same flap with the patient in a right lateral recumbency.

given amoxicillin plus clavulanic acid (Synulox; Pfizer)
12.5 mg/kg q12h PO for 10 days.

The rehabilitation programme included daily forced
manual mouth opening for 1 month, the provision of soft
food every 2 h for 1 week and then a gradual return of
hard food.

Two weeks after surgery, the cat was comfortable and
showed functional occlusion with voluntary masticatory
movements of the lower jaw. There were no signs of pain or
friction on fully opening the mouth, and maxillomandibu-
lar distance was measured as 30 mm. However, bilateral
facial nerve neuropraxia was observed, which gradually
recovered within 3 weeks. The owners and referring veteri-
narian reported no signs of recurrence of mouth locking
during the 1 year follow-up period (Figure 4).

Discussion

True and false ankylosis can be distinguished by observ-
ing if the cause of blocking is an intra- or extra-capsular
lesion, respectively.* Ankylosis can result from fibrous or

bony tissue resulting in a decreased range of motion.
Although CT examination may not identify all soft tissue
lesions, it is still superior to radiography in providing
soft tissue information, and it has proved to be of great
value in these cases.’

Excision arthroplasty is the recommended treatment
for these conditions, with the elimination of ankylosed
tissue.¢

Mandibular drift and recurrence of the ankylosis have
been reported after excision arthroplasty,>’ and a study
performed in feline cadavers suggests that unilateral
condylectomy causes a significant increase of laterolat-
eral lower jaw movement, which could have an impact
on occlusion.!?

In this case, it was necessary to perform bilateral
ostectomies: a right excision arthroplasty and a left pseu-
doankylosis excision. Reports of the surgical manage-
ment of TM] ankylosis in the cat, in particular with the
use of bilateral surgery is, to our knowledge, uncommon
in the veterinary literature. In this case, recurrence of the
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Figure 4 Postoperative appearance at 17 days

ankylosis might be expected owing to the fact that the
cat underwent bilateral surgery. Additionally, there was
masticatory muscle atrophy, which could eventually
cause a reduced distance between the two bone frag-
ments and therefore lead to a recurrence of the problem.
Furthermore, temporal muscle atrophy presented at the
time of surgery limited the flap thickness and was subse-
quently aggravated after the transposition.

In humans, various interposition materials (pros-
thetic, autogenous and alloplastic) have been reported
and tested.!!2 Autogenous materials used are temporal
myofascial flaps, fascia lata, masseter muscle and auric-
ular cartilage; alloplastic grafts include proplast, metal-
lic fossa implants and acrylic marbles.!-13 Prostheses
are also made out of metal alloy materials with fossa
and/or condyle replacement; most are custom made
using stereolithographic three-dimensional models.!
The objective is to maintain the gap, isolating the cut
edges and preventing recurrence of ankylosis. In the
present case, temporal myofascial flap was the most
obvious option as it would avoid recurrence and mini-
mise mandibular drift. The flap is easy to mobilise and
transpose.

The temporal muscle occupies the temporal fossa —
originating from the temporal crest — extends ventrally
and inserts on the coronoid process of the mandible. It is
the strongest muscle of the head in carnivores, and its
tendinous branch fuses with the deep layer of the mas-
seter muscle.!* The main tributaries of this muscle origi-
nate from the caudal and rostral deep temporal artery in
its deep ventral belly, where the masseter is attached,
before and after the alar canal. These anatomical charac-
teristics favour the transposition of the temporalis myo-
fascial flap medially without disrupting vascularisation.
At the same time, maintaining both partial insertion on
the zygomatic process of the temporal bone and the orig-
inal insertion of the deep fibres helps to preserve basal

flap vascularisation and survival of the transposed tis-
sue. The fat content of this muscle may also help to pre-
vent ossification and disrupt new bone formation.!

Studies of the use of temporal myofascial flaps in the
cat are mostly experimental in the reconstruction of large
maxillary defects;!¢ there is one case report of the use of
this procedure in one cat for the management of unilat-
eral TMJ ankylosis.!” This case also had a successful out-
come, despite a longer duration of injury.

To our knowledge, this technique has never been
attempted bilaterally or described in such detail. The
patient tolerated this technique very well, the postopera-
tive period proceeded without incident, and the cat
experienced a quick recovery. The cat did not show pain
on manipulation during the rehabilitation procedures
and was eating voluntarily — soft food at first and then a
regular diet. There was full recovery of lower jaw move-
ment; maintenance of functional occlusion and mandib-
ular occlusal forces appeared to be preserved.

Early rehabilitation after TM] surgery is advisable by
feeding small amounts of food various times a day and
encouraging mouth opening by manual manoeuvres or
playing with toys.5 In this case, a programme of daily
manual mouth opening and feeding soft food every 2 h
for 1 week was used.

Conclusions

The temporalis myofascial flap is an autogenous flap
that could be considered as interposition material in the
surgical management of TMJ ankylosis.
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