Dysphagia as the primary clinical abnormality
in two dogs with inflammatory myopathy
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» Dysphagia can result from functional or morphologic
abnormalities of the pharyngeal or esophageal mus-
culature. Functional dysphagias include myopathies,
neuropathies, and disorders of neuromuscular trans-
mission.

» Evaluation of serum creatine kinase activity, elec-
tromyography, esophagraphy, and histologic and
immunohistochemical evaluation of muscle biopsy
specimens are required to identify functional dys-
phagias in dogs.

» Dysphagia may be the predominant clinical sign in
dogs with inflammatory myopathy.

6-year-old 22-kg (48.4-1b) sexually intact female

Boxer (dog 1) and a 4-year-old 25-kg (55-lb)
spayed female Boxer (dog 2) were evaluated at the
University of Tennessee Veterinary Teaching Hospital
because of progressively worsening dysphagia of 5
years’ (dog 1) and 2 years’ (dog 2) duration. The owner
of dog 1 reported that the dog would become cyanotic
and collapse when it was allowed to eat or drink from
the floor or an elevated position. When the owner
opened the dog’s mouth, he would find food impacted
in the pharynx that required manual removal. Dog 2
also had a history of oropharyngeal impaction but
would not collapse after meals. No exercise intolerance
or alterations in behavior or attitude were reported for
either dog. Dog 1 had been treated by the referring vet-
erinarian with prednisone (1 mg/kg [0.45 mg/lb], PO,
q 12 h), enrofloxacin (3 mg/kg [1.36 mg/lb], PO, q 24
h), and levothyroxine sodium (0.2 mg/kg [0.09 mg/lb],
PO, q 12 h) for 1 week, but there had not been any
clinical improvement.

On initial examination at the veterinary teaching
hospital, both dogs were bright, alert, and active; body
condition scores were 4 and 3 on a scale from 1 to 9.
Neurologic evaluation revealed the absence of a gag
reflex following pharyngeal stimulation in both dogs.
Oropharyngeal and laryngeal examinations performed
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after the dogs were anesthetized revealed a slightly
elongated soft palate in dog 1.

A CBC, serum biochemical profile (including
determination of serum creatine kinase [CK] activity
and free thyroxine concentration), barium esophagra-
phy, and endoscopy were performed on both dogs. The
only hematologic and serum biochemical abnormali-
ties were high CK activity (982 U/L in dog 1 and 1,189
U/L in dog 2; reference range, 59 to 895 U/L). Serum
acetylcholine receptor antibody titers were within ref-
erence limits (0.06 nmol/L for dog 1 and 0.04 nmol/L
for dog 2; reference range, < 0.6 nmol/L). For both
dogs, results of an indirect immunocytochemical assay'
for antibodies against masticatory muscle type 2M
fibers were negative.

Feeding trials were performed before and after 1V
administration of edrophonium chloride® to help rule
out focal myasthenia gravis in dog 1. Administration of
edrophonium did not improve the dogs ability to swal-
low. Feeding the dog resulted in collapse and cyanosis
of the oral mucous membranes. The dog recovered
after the food was manually removed from the phar-
ynx.
Three-phase esophagraphy was performed in both
dogs. Briefly, liquid barium sulfate suspension, barium
mixed with soft food, and barium mixed with kibble
were administered, and swallowing was evaluated fluoro-
scopically. In dog 1, prehension and bolus formation
were normal during all 3 phases of the study, with the
bolus propelled into the pharyngeal region by the base of
the tongue. However, normal pharyngeal contractions
did not follow pharyngeal distention, and the bolus
remained in the distended pharynx during repeated swal-
lowing attempts with only small amounts passing
through the cricopharyngeal opening. Primary waves ol
esophageal motility were not generated after arrival of a
single bolus into the proximal portion of the esophagus,
but esophageal motility was stimulated by subsequent
boluses. In dog 2, once a small bolus arrived in the prox-
imal portion of the esophagus, repeated swallowing
attempts were necessary for further movement into the
stomach.

In both dogs, electromyography of the muscles of
the pharynx, larynx, and proximal portion of the
esophagus revealed scattered fibrillation potentials,
positive sharp waves, and complex repetitive dis-
charges. Results of electromyography of the other mus-
cles of the head and forelimbs were normal in dog 1,
but in dog 2, a few fibrillation potentials were observed
in selected muscles of the forelimbs and hind limbs.

Both dogs were euthanatized because of the poor
quality of life and prognosis for recovery. Complete
necropsies were performed, and pharyngeal, masseter,
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glossal, diaphragmatic, cranial, and peripheral muscle
specimens of both dogs were examined grossly and his-
tologically.

In dog 1, diameter of the rostral to middle portion
of the pharyngeal lumen was narrowed to two thirds of
the diameter of the caudal portion by hypertrophy of
the muscles of the pharyngeal wall, primarily the
hyopharyngeal and thyropharyngeal muscles. The
pharyngoesophageal lumen was more prominent than
normal (Figure 1). The pharyngeal musculature was

Figure 1—Postmortem appearance of the pharynx of a dog
examined because of dysphagia secondary to inflammatory
myopathy. The pharynx has been opened along the dorsal mid-
line. The thyropharyngeal and cricopharyngeal muscles were
thicker than normal and irregularly pallid (white arrows). The pha-
ryngeal lumen was prominent (black arrow). Bar = 1 cm.

pale on cut section. No gross abnormalities were iden-
tified during necropsy of dog 2. Specimens from the
thyropharyngeus, hyopharyngeus, gluteal, and mas-
seter muscles and the tongue and diaphragm from both
dogs were immersion fixed in neutral-buffered 10%
formalin or [rozen in isopentane.

Fresh-frozen muscle biopsy specimens were evalu-
ated by use of a standard panel of histochemical stains
and enzyme reactions.” In dog 1, there was a marked
variation in the diameter (20 to 300 mm) of myofibers
in the thyropharyngeus and hyopharyngeus muscles,
with numerous atrophic and hypertrophic fibers and
with some fibers undergoing splitting (Figure 2).
Endomysial fibrosis was prominent throughout the tis-
sue sections. Internal nuclei and central rowing were
present in several muscle fibers. Multifocal areas of
endomysial mononuclear cell infiltration with invasion
ol non-necrotic fibers were also present. Scattered
necrotic fibers and basophilic regenerating fibers were
observed. The tongue was similarly allected. Mild
changes were detected in the diaphragm and leflt
gluteal muscles. No abnormalities were seen in the
masseter muscle.

In dog 2, the most prominent abnormalities
involved the thyropharyngeal and masseter muscles.
Multifocal areas of mononuclear cell infiltration, scat-
tered degenerating and regenerating fibers, and inter-
nalized nuclei were seen in the thyropharyngeal mus-
cle. Multifocal areas of mixed cellular infiltration hav-
ing a pericapillary and endomysial distribution with
invasion of muscle fibers were seen in the masseter
muscle.

Figure 2—Photomicrographs of sections of the thyropharyngeus and masseter muscles from 2 dogs
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For both dogs, lineages of inflammatory cells in
fresh-frozen sections of the thyropharyngeus muscle were
identified through the use of a panel of monoclonal anti-
bodies against canine leukocyte cell-surface proteins.' A
mixed population of cell types was present in dog 1
(Figure 3); T lymphocytes were identified with mono-
clonal antibodies against CD3, CD4, and CD8 antigens;
dendritic cells were identified with antibodies against
CDlc and CD1lc antigens; and macrophages were iden-
tified with antibodies against CD11b and CD11c antigens.
Neither B lymphocytes (CD21 positive) nor eosinophils
(direct peroxidase reaction) were identified. In dog 2, a
mixed population of CD4 and CD8 lymphocytes, scat-
tered macrophages, and dendritic cells was seen.

Histologic abnormalities in both dogs were consis-
tent with chronic inflammatory myopathy or dystroph-
ic myopathy. To distinguish chronic inflammatory

myopathy with fibrosis from dystrophic myopathy,
indirect immunofluorescence staining of fresh-frozen
muscle biopsy specimens was performed to determine
whether proteins associated with dystrophy were pre-
sent. Monoclonal antibodies’ against the rod domain
(1:20, NCL-DYS1) and carboxy terminus (1:20, NCL-
DYS2) of dystrophin, utrophin (1:5, NCL-DRP2), spec-
trin (1:100, NCL-SPEC2), B-sarcoglycan (1:50, NCL-b-
SARC), y-sarcoglycans (1:50, NCL-g-SARC), and B-dys-
troglycan (1:100, NCL-b-DG) were used. Antibodies
against o-sarcoglycan (1:200, rabbit polyclonal),’
laminin 02, and integrin a7’ were also used. Compared
with control muscle specimens, staining for integrin o7
was reduced in both dogs (Figure 4). Staining for other
dystrophy-associated proteins was similar to staining in
control muscle specimens. Thus, a diagnosis of inflam-
matory myopathy was made for both dogs.

T j T B
E iy

* G
;\ N

P i 5
CbD8 ' CD1ic. t
% A
x, ™
g & ;
g » i 4
1, * 1 ‘t‘..“ N
B3 % k *
2 ! %ﬂ‘?*@
EFE 2
doitb —

CD11c

Figure 3—Photomicrographs of sections of the thyropharyngeus muscle of a dog with dysphagia sec-
ondary to inflammatory myopathy. Sections were stained immunohistochemically with antibodies
against CD3, CD4, and CD8 to identify T lymphocytes; antibodies against CD1c and CD11¢ to identi-
fy dendritic cells; and antibodies against CD11b and CD11c to identify macrophages. Avidin-biotin
immunoperoxidase stain; bar = 100 pm for all images.
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