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Case report: Atypical and
chronic masticatory muscle
myositis in a 5-month old
Cavalier King Charles Spaniel.
Clinical and diagnostic findings,
treatment and successful
outcome
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Giuseppe Lacava1, Giovanna Salvatore1, Sara Muñoz Declara1,

Barbara Betti1 and Federica Tirrito1,3*†
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Masticatorymusclemyositis (MMM) is the secondmost common inflammatory

myopathy diagnosed in dogs, but it is rarely described in puppies. The disease

is characterized by the production of autoantibodies against 2M myofibers

contained in masticatory muscle, although the cause of this production

is still unclear. The aim of the present case report was to describe the

clinical presentation, diagnostic findings, treatment, and follow-up of an

atypical case of chronic masticatory muscle myositis in a very young dog.

A 5-month old Cavalier king Charles Spaniel (CKCS) was presented to the

AniCura Istituto Veterinario Novara with a two weeks, progressive history of

lethargy and di�culty in food prehension. Neurological examination revealed

bilateral masticatorymuscle atrophy,mandibular ptosis with the jaw kept open,

inability to close the mouth without manual assistance, jaw pain, and bilateral

reduction of palpebral reflex and menace reaction; vision was maintained. A

myopathy was suspected. Computed tomography (CT), magnetic resonance

imaging (MRI), enzyme-linked immunosorbent assay test for 2M antibodies,

and histopathological examination of masticatory muscle biopsy confirmed

the diagnosis of MMM. Glucocorticoids treatment was started and clinical signs

promptly improved. To the authors’ knowledge, this is the first case describing

mandibular ptosis in a dog a�ected by chronic MMM, successfully managed

with medical treatment and the first report describing the CT and MRI findings

in a young CKCS a�ected by MMM.
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Introduction

Masticatory and limb muscles have the same embryonic

precursor and are composed by type 1 and type 2 myofibers (1).

One feature of masticatory muscle is the presence of type 2M

fibers and a type 1 fiber variant (1–6). However, the masticatory

muscle formed by type 2M fibers and a type 1 fiber variant are

the temporalis muscle, masseter muscle and pterygoid (lateral

and medial) muscles; interestingly, digastricus muscle is the

only masticatory muscle that does not have type 2M fibers and

a type 1 fiber variant (4, 5, 7). Masticatory muscle myositis

(MMM) is one of the most common inflammatory myopathy

of the dog (3, 8). MMM have an immune-mediated origin in

which autoantibodies against the type 2M fibers are produced.

The etiology of this myopathy is still unknown, and one

hypothesis is based on molecular mimicry with autoantibodies

produced in response to an infectious agent that cross react

with self-antigens of 2M myofibers (5). Dogs affected by

MMM can be presented for lethargy, jaw pain, hyporexia or

anorexia, fever, trismus (jaw muscles spasm with restriction in

mouth opening), enophtalmos or exophthalmos, swelling or

atrophy of the face (4, 5, 9). Swelling and pain of masticatory

muscle are typical of the acute phase, whereas in the chronic

phase muscle atrophy is prevalent and masticatory muscle are

replaced by fibrous tissue (4). MMM can affect any dog, but

a predilection for large breed dogs has been observed and

in particular German shepherds, Golden retriever, Labrador

retrievers, Doberman pinschers, and Cavalier King Charles

Spaniels (CKCS) (4, 5).

The MMM has not an age predisposition (4); however, most

dogs with MMM are young adults and the median age of onset

is 3 years, but diagnosis of MMM has also been reported in

CKCS puppies as young as 4-months (4, 5, 10). The serological

test for 2M antibodies has a high sensitivity (80–90%) and

specificity (100%) for diagnosis of masticatory muscle myositis

and is the preferred diagnostic test (5). Diagnostic imaging

with computed tomography (CT) and magnetic resonance

imaging (MRI)may aid in diagnosis ofMMM, revealing swelling

in acute phase or atrophy in chronic phase of masticatory

muscle, areas of masticatory muscle that present signal changes,

and contrast enhancement (4, 11). Histological evaluation of

masticatory muscle biopsy is another procedure that may aid

in the diagnosis of MMM and, at the same time, is useful in

providing information about prognosis (5). In the acute phase,

muscle biopsy reveals mixed inflammatory infiltrates associated

with myofiber necrosis and phagocytosis, while in the chronic

phase muscle biopsies are characterized by fibrous tissue and

low cellular infiltration (5, 12). Treatment of MMM is based

on the use of immunosuppressive drugs and glucocorticoids are

usually the first choice (5, 13). A positive outcome in MMM

necessitates early diagnosis and appropriate treatment. In fact,

patients treated in the chronic phase of the disease are affected

by muscle fibrosis and may carry a worse prognosis, compared

to acute phase, for improvement of clinical signs (5). The aims

of this study were to report the clinical presentation of a 5-

month old CKCS affected by an atypical and chronic form of

MMM and to describe CT and MRI abnormalities and follow-

up of this unusual case in order to better understand clinical and

diagnostic alterations that may be found.

Case description

A 5-month old, intact male CKCS was referred for a

two weeks progressive history of lethargy, inability to close

the jaw, and difficulty in food prehension. No information

on littermates’ health was available. Clinical examination

revealed lethargy, and mandibular and retropharyngeal

lymphadenopathy; no ocular abnormality (e. g. conjunctivitis,

enophthalmos or exophthalmos) was present. Neurological

examination revealed inability to close the mouth without

assistance and concurrent inability to adequately open the

jaw (trismus), jaw pain, bilateral reduction of palpebral reflex

and menace reaction with incomplete closure of the eyelids;

bilateral atrophy of temporal and masseter muscles was also

present (Supplementary Video 1). The neurolocalization was

neuromuscular; a myopathy was suspected but facial or

trigeminal neuropathies could not be excluded because of the

incomplete closure of the eyelids and the mandibular ptosis.

Blood analysis, serology for infectious diseases (Dirofilaria

immitis, Ehrlichia canis, Leishmania infantum, Borrelia spp.,

Anaplasma phagocytophilum, Babesia canis, Hepatozoon canis,

Toxoplasma gondii, and Neospora caninum), fine needle

aspiration of lymph nodes, 2M antibodies assay ELISA, CT

and MRI of the head and biopsies of temporalis and masseter

muscles were performed.

Diagnostic assessment, therapeutic
intervention, follow-up and
outcome

Hematology and biochemistry evaluation revealed mild

anemia (29.1% hematocrit, range 38.3–56.5%), moderate

leucocytosis (33.4 K/µL, range 4.9–17.6 K/µL) with mature

neutrophilia (28.1 K/µL segmented neutrophils, range 2.94–

12.67 K/µL), mild hyperglobulinemia (4.9 g/dL, range 2.4–

4.3 g/dL) and hypoalbuminemia (2.3 g/dL, range 2.8–4.3

g/dL), mild elevation of creatine kinase (2126 U/L, range

41–378 U/L), mild increase of aspartate aminotransferase

(237 U/L, range 14–159 U/L), and mild elevation of C

reactive protein (61.7 mg/L, range 0–10.7 mg/L). Trismus

was confirmed because it was not possible to open the

dog’s mouth during general anesthesia. Lymph node cytology

revealed reactive lymphadenopathy. Diagnostic imaging was

performed and CT study (64 slices, Optima 660, General
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Electric, Milan, Italy) of the head highlighted symmetrical

reduction in volume of masseter, temporalis, and pterygoid

muscles with moderate contrast enhancement (Figure 1);

mandibular and retropharyngeal lymphadenomegaly was also

reported. Magnetic resonance imaging study (1.5 Tesla, SIGNA

Creator, General Electric, Milan, Italy) of the head revealed

symmetric and severe masticatory muscle atrophy. Temporalis,

masseter, and pterygoid muscles showed diffuse, bilateral and

heterogeneous hyperintensity on T2-weighted, fluid attenuated

inversion recovery (FLAIR) and short tau inversion recovery

(STIR) images; these muscles appeared isointense on T1-

weighted sequences compared to the signal of normal muscles

(Figure 2). A strong and diffuse contrast enhancement of the

masticatory muscle (with the exception of the digastricus

muscle) was present after contrast administration (Figure 2),

no signal changes, contrast enhancement or swelling of

extraocular muscle were identified (Figure 3); regional lymph

nodes appeared enlarged. ELISA test for 2M antibodies was

1:1000 (reference range < 1:100). Serology for infectious

diseases was negative with exception of mild positivity for

B. canis (15.8U, reference range < 14U); serology for

B. canis was repeated two weeks later and ruled out an

acute infection. Temporalis and masseter muscle histopathology

revealedmultifocal, mixed cellular, chronic, moderate tomarked

myofascitis with myofibrosis and muscle atrophy (Figure 4).

Based on clinical signs, imaging and histopathological findings,

a diagnosis of an atypical and chronic form of juvenile

MMM was made. Prednisolone was started with a dose of

1 mg/kg every 12 h. After two weeks of therapy the dog

developed intense glucocorticoids associated side effects (i.e.,

gastrointestinal signs and severe neutrophilic leucocytosis);

for this reason, glucocorticoids were rapidly tapered to 0.5

mg/kg every 24 h and this dose was continued for 3 weeks.

At follow-up evaluations, clinical signs of MMM and blood

analysis improved: dropped mandible and trismus were no

longer present, food prehension was normal, masticatorymuscle

atrophy improved, and creatine kinase and c-reactive protein

levels in serum were within reference range. The dose of

prednisolone was further gradually tapered in three months.

At three months follow-up, the dog was clinically stable and

treatment with glucocorticoids was interrupted. Three months

after treatment, the dog showed a mild relapse of clinical signs

with reluctance to play with a ball due to difficulty in opening

the mouth and mild inappetence; a course of prednisolone

(0.5 mg/kg every 24 h) of one month duration was effective

in complete resolution of clinical signs. Two months after the

last administration of glucocorticoids, the dog did not present

any signs of jaw pain or difficulty in food prehension, complete

blood exams were unremarkable, and neurological examination

was normal with the exception of moderate masticatory muscles

atrophy (Supplementary Video 2). ELISA test for 2M antibodies

was repeated and the result was negative (test result < 1:100,

reference range < 1:100).

FIGURE 1

Computed tomography pre-contrast (A) and post-contrast (B)

images of the head of a 5-month old Cavalier King Charles

Spaniel a�ected by masticatory muscle myositis. Note the

severe, di�use, and bilateral atrophy of temporalis, masseter,

and pterygoid muscles and contrast enhancement of the

masticatory muscle in post-contrast image (* temporalis muscle,
#masseter muscle, †pterygoid muscle, ||digastricus muscle).

Discussion

Masticatory muscle myositis in juvenile CKCS is a rare

immune-mediated disorder for which a genetic predisposition

has been hypothesized and the classical clinical signs of MMM

are trismus, jaw pain and swelling ormasticatorymuscle atrophy

(5). In our case, no information about littermates was known

and in addition to the classical clinical signs, a reduction of

palpebral reflex and menace reaction, and mandibular ptosis

were also encountered. Deficit of palpebral reflex and menace

reaction may be the result of orbicularis oculi muscle myopathy

or facial neuropathy, anatomical structures that are generally

spared in cases of MMM (10, 14). A previous case report of
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FIGURE 2

Magnetic resonance imaging study of the head of a 5-month old Cavalier King Charles Spaniel a�ected by masticatory muscle myositis;

pre-contrast T1-W image (A), post-contrast T1-W image (B), fluid attenuated inversion recovery (FLAIR) (C) and short tau inversion recovery

(STIR) (D) images. Note the severe, di�use, and bilateral atrophy of temporalis, masseter, and pterygoid muscles that appear isointense on T1-W

images pre-contrast (A) and showing a strong contrast enhancement (B); these muscles appear hyperintense on FLAIR (C) and STIR (D) images,

compared to the signal in normal muscles (* temporalis muscle, #masseter muscle, †pterygoid muscle, ||digastricus muscle).

FIGURE 3

Magnetic resonance imaging study of the head of a 5-month old Cavalier King Charles Spaniel a�ected by masticatory muscle myositis;

pre-contrast T1-W image (A), post-contrast T1-W subtraction image (B), pre contrast 3D T1-W image (C). Note the absence of extraocular

muscle swelling and contrast enhancement; no evidence of exophthalmos.

CKCS dogs affected by an atypical form of MMM reported the

loss of palpebral reflex and menace reaction but MRI study

was not performed and the etiology of those clinical signs

remained unclear. Ocular signs have also been reported in 44%

of dogs affected by MMM; it is because, in the acute phase, the

swelling of pterygoidmuscle may cause exophthalmos (5). In the

present case the dog was affected by a chronic form of MMM

and MRI study did not reveal swelling of pterygoid muscle or

any abnormalities or signal changes of orbicularis oculi muscle

(Figure 3). An electrodiagnostic investigation, not performed in

our case, might have helped in clarifying the cause of these

clinical signs.

Part of the uncommon clinical presentation of the dog was

the concurrent trismus and inability to raise the mandible.

Trismus refers to a masticatory muscle spasm causing a

reduction in jaw movement (15) and is reported in 41% of
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FIGURE 4

Photomicrograph of histological, hematoxylin and eosin stained,

section of a temporalis muscle of a 5-month old Cavalier King

Charles Spaniel a�ected by masticatory muscle myositis. Note

the inflammatory infiltration and the interstitial and nodular

fibrosis of the temporalis muscle.

dogs with MMM, representing one of the main clinical signs

in this disease (9). In contrast, the inability to close the mouth

without manual assistance has been previously reported only

in one dog allegedly affected by MMM; specifically, the dog

showed an acute form of masticatory muscle compartmental

syndrome due to histiocytic and neutrophilic temporalis muscle

myositis with myofiber degeneration and necrosis that caused

masticatory muscle dysfunction and inability to close the

mouth (16). The authors hypothesized that the compartmental

syndrome was the consequence of the masticatory muscle

myositis but the diagnosis of MMM was not confirmed

since the ELISA test for 2M antibodies was negative (16).

Therefore, to the authors’ knowledge, this is the first report

describing a dropped mandible in a case of confirmed MMM.

A possible explanation for this peculiar clinical sign might

be a bilateral neuropathy of the trigeminal nerve due to

an extension of the disease from the masticatory muscle to

the fifth nerve (10). However, this hypothesis was considered

unlikely because of the absence of any other fitting clinical

signs, besides from the dropped mandible, or of alterations

of the trigeminal nerve and trigeminal nucleus reported

at the neurological examination and CT and MRI studies,

respectively. Another justification for the inability to close

the jaw might be the reduced functionality of temporalis,

masseter, and pterygoid muscles, whose main task is to close the

mouth (17), as a consequence of their inflammation, atrophy,

and fibrosis.

MMM has been scantly described in CKCS puppies (10)

and previous reports describing CT and MRI findings in dogs

affected by MMM have been mainly conducted in other breeds

(11, 18, 19); in particular on CT scan, all masticatory muscle

besides from digastricus muscle may appear reduced in volume

as a consequence of muscle atrophy, and hypoattenuating in

pre-contrast scans with inhomogeneous contrast enhancement;

regional lymph nodes may appear enlarged with homogenous

contrast enhancement (18). MRI however is considered the

best imaging modality to identify MMM in dogs, allowing

an early detection of the affected muscles (11, 20, 21).

MRI findings include iso-hypointense signal of masticatory

muscles on T1-weighted images and hyperintense signal of

these structures on T2-weighted, FLAIR, and STIR images,

compared to the signal of other muscles, contrast enhancement

of masticatory muscle is often present (11, 16). CT and MRI

findings of our case are similar to those described in the

previous literature.

In the present case, glucocorticoids treatment allowed a

significant clinical improvement, despite the signs of chronic

inflammation. The dog was able to completely open its mouth

and most of the masticatory muscle trophism recovered.

Chronic forms of MMM have generally a poor prognosis,

based on muscle fibrosis and atrophy; however, restoration

of masticatory muscle function has been reported (4, 22). In

particular, few reports described young dogs affected by MMM

with histopathological evidence of muscle fibrosis and atrophy

that regained jaw mobility and masticatory muscle trophism

after glucocorticoids treatment (10, 22). An hypothesis for the

relevant improvement of clinical signs in young dogs affected

by chronic MMM might be that the skeletal muscle resident

stem cells have a regenerative capacity and are therefore able

to respond to tissue injury, this regenerative capacity may

decline with aging (23, 24). However, the relationship between

histopathological findings and recovery of masticatory muscle

function in younger compared to older dogs needs further

investigation. A previous study on juvenile CKCSs affected by

an atypical form of MMM also reported progressive clinical

improvement and normalization of facial appearance with

glucocorticoids; nevertheless, in that study dogs were presented

for examination earlier in the course of the disease than the dog

of this report (10).

This report described a case of CKCS puppy affected by an

atypical form of MMM that showed trismus and concurrent

mandibular ptosis and it is interesting to speculate that CKCS

puppies may be affected by a breed-specific variant of MMM. To

the authors’ knowledge, there are no previous reports describing

CT and MRI findings of juvenile chronic form of MMM in
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CKCS dogs and, based on the present case, it is possible that

this form has a similar MRI appearance to the previously

reported adult forms ofMMM. Young CKCSs withMMMmight

have a good prognosis with rapid and marked improvement

with glucocorticoid treatment, even if presented with signs

of chronicity.
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