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A Case of Acquired Myasthenia Gravis in German Shepherd Dog
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Abstract : A three-year old intact female German shepherd dog weighing 32 kg was presented with the history of
regurgitation and vomiting. Physical examination revealed a thin body condition, hoarse voice, hypersalivation, and pelvic
limb weakness. In radiograph, megaesophagus was identified. The neostigmine challenge test was positive. The titer
of acetylcholine receptor (AChR) antibody was 1.58 nmol/L. (reference range, <0.6 nmol). Therefore, the dog was
diagnosed to be suffering with chronic generalized form of acquired myasthenia gravis and followed by treatment with
pyridostigmine bromide, 1 mg/kg, q12 hrs. Treatment improved the pelvic limb weakness, however intermittent
regurgitation and vomiting persisted. This resulted in aspiration pneumonia for which antibiotics were administered.
However, the dog was euthanized due to poor management and owner's request.
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Introduction

Myasthenia gravis (MG) is a neuromuscular disorder
resulting either from a deficiency or a functional disorder of
the nicotinic acetylcholine receptor (AChR) leading to
congenital MG (CMG) or an autoimmune attack against
AChRs resulting in depletion of receptors in acquired MG
(AMG)’. AMG is the most completely characterized auto-
immune disease affecting the neuromuscular system®. Unlike
most other autoimmune diseases, the inciting autoantigen is
known’. Therefore, the specific and sensitive diagnostic tests
are available and the specific therapeutic measures can be
undertaken™®, As a result of autoantibody-mediated destruction
of nicotinic AChRs at the neuromuscular junction, there is a
clinically apparent muscular weakness and excessive fatiga-
bility that may affect ocular, facial, oropharyngeal, esophageal,
or limb muscles®.

An increased risk for AMG has been identified in Akitas,
various Terriers, German short-haired pointers, and Chihauhuas.
In contrast Rottweilers, Doberman pinschers, Dalmatians,
and Jack Russell Terriers have low relative risk as compared
to mixed breed dogs®. Despite these statistics, German
shepherd and Labrador/Golden retriever are the breed most
commonly diagnosed with this disease.

MG involves a spectrum of clinical signs that vary in both
distribution and severity of muscle involvement. Three major
categoriecs have been identified in dogs; focal, chronic
generalized, and acute fulminant generalized'S. The focal form
has a clinical sign which includes regurgitation, dysphagia,
voice change, or multiple cranial nerve abnormalities without
generalized muscle weakness. The chronic generalized form
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with generalized muscle weakness may reveal clinical signs
similar to focal form. An acute fulminant generalized form
shows clinical signs which include generalized neuromuscular
weakness, nonambulatory tetraparesis and severe dyspnea.
To the best of our knowledge, AMG has not been previously
reported in Korea.

Case Report

A three-year old intact female German shepherd dog
weighing 32 kg was presented to the Joeun Animal Hospital
with the history of frequent regurgitation and vomiting. The
dog was regularly vaccinated, received deworming agents
and monthly heartworm preventatives. The owner reported
vomition and regurgitation of undigested food a few minutes
after eating, a change in the voice, and progressive pelvic
limb weakness 2 days prior to presentation. Mild dyspnea was
observed after light exercise on the day before presentation.
Physical examination revealed a thin body condition, hoarse
voice, hypersalivation, and pelvic limb weakness (Fig 1).

Body temperature, heart rate and respiration rate were in a
normal range. On thoracic auscultation, mild respiratory
crackle was detected. The dog was ambulatory, but obviously
weak and reluctant to bear weight on the hind limbs. Com-
plete blood counts and blood chemistry panel showed mild
neutrophilia and eosinophilia. Thoracic radiograph revealed
megaesophagus, but lung pattern was not remarkable (Fig 2).

The anticholinestrase challenge test was performed. Neo-
stigmine methylsulfate (0.02 mg/kg; Dachan Pharm, Korea)
was injected intravenously. The pelvic stiffness disappeared
within 1 minute after injection of neostigmine methylsulfate
with rapid improvement in limb strength. The dog showed
normal gait and walked for about 4 minutes. However, pel-
vic stiffness relapsed after 5 minutes suggesting a possibility
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Fig 1. A 3 year old intact female German Shepherd dog
showing a pelvic weakness and stiffness.

Fig 2. A lateral thoracic radiograph of a 3 year old intact Ger-
man shepherd female showing megaesophagus. Sharp interface
between longus colli muscle and esophageal lumen (A), the
paired converging soft tissue stripes in dorsocaudal thorax (B),
tracheal stripe sign with displacement of trachea ventrally (C).

of AMG. For a definitive diagnosis, serum sample was col-
lected and sent to Comparative Neuromuscular Laboratory,
School of Medicine, University of California San Diego for
determination of acetylcholine receptor antibody titer by
immunoprecipitation radioimmunoassay with '*I-alpha-bun-
garotoxin for detection of AChR antibodies. The titer of ace-
tylcholine receptor antibody was 1.58 nmol/L (reference range,
< 0.6 nmol), which confirmed canine AMG (chronic gener-
alized form). _

The dog was treated with pyridostigmine bromide (Pyrinol®,
Myungmoon Pharm, Korea), a long-acting anticholinesterase,
1 mg/kg every 12 hrs. The dog was fed in an upright posi-
tion and held in an elevated position for 5-10 minutes after
feeding to prevent the aspiration pneumonia.

On follow up, the clinical signs, especially pelvic limb
weakness improved but intermittent regurgitation, vomition
and cough persisted. On radiograph, mixed lung pattern
induced by aspiration pneumonia was found (Fig 3). The dog
was treated with parenteral fluid therapy, cefazolin 22 mg/kg
intravenously and/or amoxicillin 20 mg/kg orally every 8 to
12 hrs for short period. Although neostigmine therapy was
performed, megaesophagus did not returned normal status.

The dog was severely emaciated over the two months in
spite of treatment and the clinical signs including weight loss
and dehydration were progressing. The owner requested
euthanasia. The dog was euthanized on 56th days after the
first observation of clinical sings.

Discussion

This case may be the first case report of canine acquired
myasthenia gravis (AMG) diagnosed by history, physical
examination, radiography, anticholinesterase challenge test
and acetylcholine receptor antibody titer in Korea. Myasthenia
gravis (MG) involves a spectrum of clinical signs that vary in
both distribution and severity of muscle involvement and is

Fig 3. A lateral (A) and dorso ventral (B) radiograph of a 3 year old German shepherd intact female showing mixed lung pattern

and megaesophagus.
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classified as focal, chronic generalized, and acute fulminant
generalized form'®. The focal form occurs in approximately
36% of recognized cases and consists of variable degrees of
factal, pharyngeal, laryngeal, and esophageal dysfunction’,
The two generalized forms are distinguished primarily by the
rate with which clinical signs develop. Twenty five percent of
dogs with generalized neuromuscular weakness have acute,
fulminate clinical signs that result in nonambulatory tetra-
paresis and severe dyspnea within 72 hrs, whereas in 39%
cases exhibit a more chronic onset and gradual progression
of clinical signs'’.

Clinical signs may be focal in nature and limited to regur-
gitation (as a result of esophageal dilation), dysphagia(as a
result of pharyngeal dysfunction), voice change(as a result of
laryngeal paralysis), or multiple cranial nerve abnormalities
in the absence of generalized muscle weakness. In a recent
study, 43% dogs with a confirmed MG did not have clinically
detectable limb muscle weakness. Generalized weakness was
present in the remaining 57% cases, with 13% having gene-
ralized weakness without any esophageal or pharyngeal
dysfunction®. Fulminant associated with sudden onset of
esophageal dilatation, rapid progression to quadriparesis, res-
piratory failure, and high mortality, myasthenic crisis, and the
highest percentage of thymomas®.

In our case, chronic generalized form with esophageal dila-
tion was diagnosed. On radiograph, cranial mediastinal mass
as seen in thymoma was not observed. Thoracic magnetic
resonance image (MRI) or computed tomography (CT) or
examination of antibody against RyR was not performed.

In practice, the cases of megaesophagus with regurgitation
may be frequently encountered, but additive test for diagnosis
of MG are not performed routinely because no laboratory in
Korea has a facility to measure acetylcholine receptor (AChR)
antibody titer for dogs.

It appears that the cognition and the devoted and constant
efforts for the management of dogs with MG are most impor-
tant for relatively good prognosis and prevention of compli-
cation such as aspiration pneumonia, dehydration and nutrient
deficiency as shown in this case. Although, nutritional sup-
port may reduce morbidity and improve immune status, there
is a delay in identification of megaesophagus, inadequate
nutrition and poor hydration may occur for several days, which
may worsen the clinical status of the animal®.

Aspiration pneumonia was treated with cefazolin and

amoxicillin because aminoglycosides and ampicillin have pos-
sible detrimental effects on neuromuscular transmission. Also
several drugs including antiarrhythmic agents, phenothiazines,
methoxyflurane, and magnesium may reduce the efficiency
of neuromuscular transmission and worsen clinical signs in
myasthenic animals’'. Therefore, the caution in the choice of
antibiotics and other drug was needed.

In this case, unfortunately, the cause of AMG was not
identified. Further studies about the causes of AMG and the
relationship of concurrent diseases are required.

Conclusions

For the diagnosis of immune-mediated MG the demonstra-
tion of serum autoantibodies against muscle AChRs by
immunoprecipitation radioimmunoassay should be per-
formed and this assay is specific and sensitive. Also, it is
important that not only definitive diagnosis of MG but aiso
adequate therapy especially good management is undertaken
in order to treat acquired myasthenia gravis.
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FQ0]: SFI8FHE, acetycholine receptor antibody, pyridostigmine bromide, 71.



