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While proximal skeletal muscle myopathy is a frequently reported complication of

thyrotoxicosis, acute bulbar thyrotoxic myopathy is rare especially in absence of other
forms of myopathy. In this report, we present a case of 31 years old male presenting
with thyrotoxicosis and aspiration pneumonia following weeks of experiencing dys-
phagia and hoarseness of voice. Labs confirmed Graves’ disease and other causes of
bulbar myopathy like Myasthenia gravis was ruled out. He was started on thyroid
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Introduction

Hyperthyroidism is well recognized cause of myopathy.
Acute bulbar myopathy is rare and rapidly progressive
complications of thyrotoxic myopathy. It has been reported
in 16.4% of patients with chronic thyrotoxic myopathy.! We
present the case of a young male who presented with
thyrotoxic crises and aspiration pneumonia caused by acute
bulbar myopathy in absence of other features of thyrotoxic
myopathy.

Case Presentation

A 31-year-old male previously healthy presented to our
emergency department with days’ history of high-grade
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treatment and showed remarkable improvement of dysphagia over 15 days. Based on
this, we conclude that isolated bulbar myopathy in hyperthyroidism should be
considered in patients presenting with dysphagia and dysphonia in absence of other
possible neurological causes.

fever, cough productive of whitish sputum, dysphagia, and
watery nonbloody diarrhea.

He described gradual weight loss of approximating to
14 kg over the preceding 12 months, heat intolerance, trem-
ors, palpitations, increase in appetite, intermittent diarrhea,
and gradual hoarseness of his voice that has developed over
the last 2 months. He also described few episodes of chocking
while drinking or eating that started 2 weeks prior to his
presentation.

Physical examination revealed sick cachectic young man
with body mass index of 15.05kg/m? He was looking
anxious, sweaty, and agitated. His tympanic membrane
temperature was 37.6°C, heart rate was 125 beats
per minute (bpm), respiratory rate of 17 bpm, blood pressure
124/86 mm Hg, and Sp02 98% on room air.
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Eye examination revealed normal conjunctiva, lid lag, but
no proptosis. His thyroid gland was diffusely enlarged with
grade III soft vascular nontender goiter that did not extend
retrosternally.

Precordial examination was normal apart from
tachycardia.

There were coarse crackles at left lung base, and there
were no abnormal abdominal findings. Neurological exami-
nation revealed hoarse soft voice. The uvula was central but
the there was no palatal movement noted on gag reflex.

The patient was looking emaciated with obvious loss of
muscle mass and there was no evidence of upper or lower
muscle weakness with normal power in all muscle groups. All
deep tendon reflexes were symmetrical and brisk. There was
no sensory loss, no cerebellar signs, and his gait was normal.

His initial investigations revealed normal sodium and po-
tassium level, hyperchloremic normal anion gap acidosis, and
normal renal function. His thyroid panel confirmed severe
hyperthyroidism with suppressed thyroid-stimulating hor-
mone (TSH)< 0.005 mIU/L, elevated free T4 >100 pmol/L,
normal aspartate transaminase and alanine aminotransferase,
but his C-reactive protein was significantly elevated.

Table 1 Laboratory data

An electrocardiography showed sinus rhythm tachycardia
with heart rate of 110 bpm.

Chest X-ray showed opacity in left lower zone consistent
with pneumonia (=Table 1).

We admitted the patient as a case of thyroid storm with
Burch and Wartofsky Point Scale score of 50 points precipi-
tated by bacterial acquired pneumonia.

He was started on intravenous fluid hydration, antipy-
retics, intravenous hydrocortisone 50 mg every 8 hours, and
intravenous ceftriaxone and azithromycin. We also started
him on propylthiouracil 200 mg every 8 hours along with
propranolol 40 mg three times daily.

Hydrocortisone was later converted to dexamethasone
2mg three times daily, and we added 2% Lugol’'s iodine
solution 10 drops three times daily and cholestyramine 4 g
three times daily.

Thyroid receptor antibody returned markedly elevated (>
401U/L [reference range < 1.75]) and antithyroid peroxidase
antibodies were moderately elevated as well 2011U/mL
(reference range < 34).

Creatinine kinase was not elevated 27 IU/L (39-308 IU/L),
and syphilis screening was negative.

Variable Reference range During admission On discharge
Hemoglobin (g/dL) 11.6-14.8 11.1 14.4
Hematocrit (%) 35.1-44.4 32 43
White blood cell count (per pL) 4.5-11.0 19.1 14.9
Neutrophils (%) 0.0-2.5 77.30 12.29
Lymphocytes (%) 16.5-49.5 14.20 2.02
Monocytes (%) 2.0-10.0 8.30 0.55
Eosinophil (%) 0.0-8.5 0.10 0.03
Platelet count (per pL) 158,000-348,000 248,000 244,000
Sodium (mmol/L) 135-145 138 134
Potassium (mmol/L) 3.6-4.8 4.0 4.5
Chloride (mmol/L) 101-108 106 99
Creatinine (umol/L) 61-106 34 38
Urea nitrogen (mmol/L) 2.80-8.10 4.0 5.30
Alanine aminotransferase (1U/L) Normal high < 41 34 22
Aspartate aminotransferase (IU/L) Normal high < 40 34 96
Alkaline phosphatase (1U/L) 40-129 215 146
Greactive protein (mg/dL) Normal high <5 30.0 3

FT4 (pmol/L) 12.0-22.0 > 100 24.4
TSH (uLU/mL) 0.400-4.200 < 0.005 0.005
Thyroid receptor antibodies Normal high < 1.75 > 40 NA
TPO antibodies Normal high < 34 201 NA
Ach R binding antibodies Normal high < 0.02 < 0.02 NA

Abbreviations: Ach R, acetylcholine receptor; TPO, thyroid peroxidase; TSH, thyroid-stimulating hormone.
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Fig. 1 X-ray of swallowing function.

Thyroid ultrasound showed diffusely enlarged hypoe-
choic thyroid gland with hypervascular gland consistent
with Graves’ disease.

A video fluoroscopic swallowing exam was arranged to
evaluate the patient’s dysphagia and it confirmed aspiration
due to upper esophageal motility dysfunction as shown
in =Fig. 1.

Patient was reviewed by the speech and language therapy
team and the dietician who recommended nasogastric tube
feeding but the patient refused this procedure.

We consulted the neurology team to rule out Myasthenia
gravis in view of the dysphagia in association with Graves’
disease.

Following their assessment, repetitive nerve stimulation
study was arranged but the result was inconclusive as the
patient could not tolerate the procedure. Serum acetylcho-
line receptor antibodies was sent and returned negative.
Computed tomography scan of the thorax revealed no evi-
dence of thymoma, retrosternal goiter, or other masses
causing compression on the esophagus.

The patient condition continued to improve with resolu-
tion of the symptoms of sever hyperthyroidism.

His thyroid function improved significantly, TSH 0.005
mlU/L, free T4 24.4 pmol/L, and free T3 6.20.

The patient also reported improvement in swallowing and
hoarseness of voice back to his normal self.

A repeat video fluoroscopic swallowing exam was ar-
ranged on day 15 of admission and no evidence of aspiration
was found, as shown in =~Fig. 2.

The patient was discharged home on propylthiouracil
100 mg three times daily and propranolol 20 mg three times
daily, with follow-up arranged in the endocrinology outpa-
tient clinic.

The improvement of patient’s symptoms in parallel with
the improvement of thyroid function is highly suggestive of
thyroid storm being the cause of acute bulbar myopathy.

Discussion

Untreated hyperthyroidism is well known to affect muscle
function and it results in chronic muscle weakness and
wasting secondary myopathy.

The first case of thyrotoxic myopathy was described in
1885 by Du Caza? and the first documented detailed patho-
logical description of chronic thyrotoxic myopathy was
reported by Askanazy in 1898.3

Thyrotoxic myopathy is known to affect the skeletal
muscles and isolated involvement of the esophageal muscles
is unusual and quite rare.*>

The esophagus wall is composed of striated muscle in the
upper part, smooth muscle in the lower part, and a mixture
of the two in the middle and it is this unique anatomical
structure of the esophagus that makes the upper third the
main site of involvement in cases of thyrotoxic myopathy.

The exact mechanism leading to thyrotoxic myopathy is
not fully understood but it is likely that thyroid receptor
antibodies play a role as well as direct action of increased
levels of thyroid hormone on the muscle fiber’s mitochondria

Fig. 2 X-ray of swallowing function.
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leading to increased oxidative stresses and depletion of
adenosine triphosphate (ATP) in the muscle fibers which
results into muscle fiber atrophy and muscle weakness.?

Riis et al showed that human muscle fibers obtained
from hyperthyroid patients with muscle weakness con-
tained unexpected elevated Na*-K +-ATPase content com-
pared with euthyroid subjects.® This is an interesting
observation as these hyperthyroid patients usually suffer
from muscle weakness or frank myopathy despite having
increased skeletal muscle K+-ATPase content which is
contrary to the upregulation of K+-ATPase induced by
physical training.

Korényi-Both et al developed experimental model of
thyrotoxic myopathy that confirmed that the involved mus-
cle fibers included type I (slow twitch) and type II (fast
twitch) muscle fibers with muscle fiber atrophy in humans
largely affecting type Il muscle fibers.?

Miyashita et al demonstrated that elevated levels of T4
reduces the contractility of canine muscle diaphragm and
they showed that the reduced contractility was the result of
loss of muscle.’

Thyroid hormone exerts significant role on the function of
neuromuscular system and the brain and in hyperthyroidism
patients can present with variety of neuromuscular dysfunc-
tions including thyrotoxic myopathy, thyrotoxic-associated
periodic hypokalemic paralysis, and thyrotoxic-associated
Myasthenia gravis. Some of the clinical manifestations can
be caused by the associated neurological disorder such as
Myasthenia gravis rather than by the hyperthyroidism.?

Our patient presented with thyrotoxic crisis and evidence of
aspiration pneumonia with clinical examinations confirming
isolated bulbar myopathy causing esophageal motility dys-
function leading to repeated aspiration. Myasthenia gravis and
mechanical causes of dysphagia were both ruled out.

In our case, treatment of thyrotoxic crisis with combina-
tion of dexamethasone, Lugol’s iodine, antithyroid medica-
tions, cholestyramine, and propranolol controlled the
thyrotoxic state promptly and led to resolution of the
patient’s dysphagia over the course of 3 weeks.

We arrived at the diagnosis of isolated acute thyrotoxic
bulbar myopathy in our patient in view of the confirmed
upper esophageal swallowing abnormality confirmed on the
video fluoroscopy exam which resolved with successful
treatment of the severe hyperthyroidism.

The absence of acetyl choline receptor antibodies and the
rapid improvement of the swallowing defect with the
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treatment of severe hyperthyroidism argue against Myas-
thenia gravis as an alternative diagnosis.

The main limitation of our case is related to incomplete
neuromuscular testing as the patient was not able to tolerate
the repetitive nerve stimulation test.

Conclusion

Acute bulbar thyrotoxic myopathy can be the cause of acute
dysphagia or aspiration pneumonia in patients with hyper-
thyroidism in rare cases.
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