CASE REPORTS

Pseudo-Myasthenia Gravis and Thymic
Hyperplasia in Graves’ Disease

Michael W. Nicolle

ABSTRACT: Background: Diagnostic confusion between thyroid disease and myasthenia gravis (MG) can arise because the two may
have similar clinical features, and also because of the more frequent coexistence of these autoimmune disorders in the same individual.
In MG, autoantibodies directed against the acetylcholine receptor result in muscle weakness. Thymic pathology is well recognized in
MG, with thymic hyperplasia frequent in early onset MG and thymoma more common in later onset MG. In Graves’ disease, autoanti-
bodies against thyroid antigens result in hyperthyroidism. A seldom-recognized feature of Grave’s disease is the occurrence of an
enlarged thymus (thymic hyperplasia) on chest CT, or of thymic lymphoid hyperplasia pathologically. Case study: This report describes
a case in which the discovery of a mediastinal mass during imaging of the thyroid, and the presence of myasthenic-like symptoms, in a
patient with Graves’ disease prompted investigations into whether the patient also had MG. Results: Despite symptoms which strongly
suggested MG, subsequent investigations did not confirm the diagnosis, and treatment of Grave’s lead to a resolution of the symptoms
and regression of the thymic enlargement seen on CT. Conclusions: The case study highlighted clinical similarities between Grave’s
disease and myasthenia gravis which might cause diagnostic confusion, and also the investigations which are useful in order to differ-
entiate the two diseases. In addition to common clinical features, the autoimmune diseases Grave’s disease and myasthenia gravis may
both produce radiological thymic enlargement.

RESUME: Pseudo-myasthénie grave et hyperplasie du thymus dans la maladie de Graves. Introduction: 1l peut exister de la confusion entre la mal-
adie thyroidienne et la myasthénie grave (MG) quant au diagnostic parce que les deux entités peuvent avoir des caractéristiques cliniques similaires et
également a cause de la coexistence plus fréquente de ces deux maladies auto-immunes chez le méme patient. Dans la MG, des auto-anticorps dirigés con-
tre les récepteurs de 1’acétylcholine induisent une faiblesse musculaire. La pathologie thymique est bien reconnue dans la MG, les patients présentant
fréquemment une hyperplasie du thymus dans la MG a début précoce et le thymome est plus fréquent chez les cas & début tardif. Dans la maladie de
Graves, les autoanticorps dirigés contre des antigénes thyroidiens induisent une hyperthyroidie. Une manifestation de la maladie de Graves qui est
rarement reconnue est la présence d’un thymus augmenté de volume (hyperplasie thymique) au CT du thorax ou d’une hyperplasie lymphoide thymique
a I’anatomopathologie. Etude de cas: Nous rapportons le cas d'un patient atteint de la maladie de Graves chez qui la découverte d’une masse médiasti-
nale 2 I’imagerie de la thyroide et la présence de symptdomes ressemblant 2 la myasthénie ont motivé I'investigation de la possibilité que le patient ait
également une MG. Résultats: En dépit de symptomes suggérant fortement la présence d’une MG, I’investigation n’a pas confirmé ce diagnostic et le
traitement de la maladie de Graves a induit une résolution des symptomes et la régression de I’hypertrophie du thymus a été démontrée par CT scan.
Conclusions: Cette étude de cas souligne les similitudes cliniques entre la maladie de Graves et la myasthénie grave, ce qui peut provoquer de la confu-
sion quant au diagnostic, et indique également les investigations qui sont utiles pour différencier les deux maladies. En plus d’avoir des caractéristiques
cliniques communes, ces deux maladies auto-immunes peuvent toutes deux donner des images radiologiques d’augmentation de volume du thymus.
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Thymic involvement likely occurs to varying degrees in
several autoimmune diseases.! In myasthenia gravis (MG),
approximately 65% of early onset MG patients have pathological
evidence of thymic lymphoid hyperplasia, with germinal center
formation, while 15% of all MG patients have a neoplastic thy-
moma, more common in later onset MG.? Thymectomy is gener-
ally recommended in the management of such MG patients.? The
scientific rationale supporting this is the finding that T lympho-
cytes isolated from the MG hyperplastic thymus proliferate in
response to the acetylcholine receptor (AChR), the target
autoantigen in MG, and that the hyperplastic thymus is enriched
in B lymphocytes producing anti-AChR antibodies.? Because of
the well-recognized association between MG and thymic abnor-
malities, the finding of a thymic mass often prompts investiga-
tions looking for evidence of MG. This report describes a case in
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which the finding of a mediastinal mass at the time of thyroid
imaging in a young woman with Graves’ disease led to the sus-
picion that MG might explain some of the clinical symptoms.
Multiple investigations failed to substantiate this. Instead, it
appeared that the mediastinal “mass”, which resolved with med-
ical therapy, was likely thymic hyperplasia secondary to Graves’
disease alone. This case emphasizes the fact that the thymus is
involved in diseases other than MG, that the clinical features of
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Graves’ may overlap with those of MG, and that other diagnos-
tic methods may be needed to differentiate between the two.

CASE REPORT

Clinical

A 35-year-old previously healthy woman presented with weight loss,
a sore throat, a rapid heart rate, and drooping of the left eye lid. Systemic
review revealed general fatigue, anxiety, insomnia and blurring of vision
without diplopia. There was a strong family history of autoimmunity; her
mother with early-onset diabetes, one sister with thyroid carcinoma,
another with both Addison’s disease and Graves’ disease, and several
first cousins with hypothyroidism, diabetes or vitiligo.

Examination by the endocrinologist showed her to be anxious, with
a resting heart rate of 90 bpm. There was a palpable right thyroid nodule
without generalized thyroid enlargement. There was right sided lid
retraction, and globe and lid lag with questionable non-fatigable ptosis
on the left. A neurological assessment revealed the additional symptoms
of worsening in the left-sided ptosis in the evening, a hoarse voice, dys-
pnea with exertion and mild swallowing difficulties, attributed largely to
neck pain. The examination showed her to be thin and anxious. There
was lid retraction and lid lag on the right, questionably fatigable ptosis
on the left, and mild non-fatigable weakness of eye closure, neck flexion
and of the proximal arms and legs. The remainder of the neurologic
examination was normal.

Investigations

Initial thyroid function tests showed an elevated free T4 at 26 pmol/L
(normal < 21 pmol/L), and a suppressed TSH (< 0.05 mIU/L). An aspi-
rate of one of the nodules revealed sparse thyroid cells without malig-
nancy. lodine'®! uptake was diffusely and homogeneously increased
without focal cold areas. A thyroid ultrasound showed three hypoechoic
nodules. A CT of the neck and upper mediastinum showed the thyroid
nodules, consistent with a multinodular goitre, but in addition showed a
4 x 1.5 cm anterior mediastinal mass, raising concerns that this may be
a thymoma (Figure A). A CT of the orbits was normal, without enlarge-
ment of the extraocular muscles.

After the neurological assessment, several other investigations were
performed. A blinded tensilon test showed no improvement in her pto-
sis. Repetitive nerve stimulation (RNS) at 3 Hz of the facial, accessory
and phrenic nerves with recording from nasalis, trapezius and diaphragm
respectively, was normal without decrement. Single fiber EMG
(SFEMG) of the left orbicularis oculi muscle was also normal, without
jitter or blocking in the 18 fiber pairs isolated. Anti-AChR antibodies
were negative on two separate occasions.

Course

She was treated initially with propranolol (80 mg po bid) and methi-
mazole (15 mg po bid) with some improvement in her symptoms. One
month later, after neurologic assessment and prior to the results of inves-
tigations, mestinon 60 mg po qid was started without improvement.
Three weeks later prednisone 20 mg po od was added. She slowly
improved over the next month . Repeat thyroid function studies three
months later showed a normalization of the TSH and free T4 levels.
After the completion of investigations, the prednisone was tapered and
discontinued. A follow up CT scan done 5 months after the first demon-
strated a dramatic reduction in the size of the thymus (Figure B). Two
years later she does well on methimazole only.

DISCUSSION

The diagnosis of Graves’ disease in this woman is secure, as
shown by the clinical picture, elevated free T4 and suppressed
TSH. The history of generalized weakness, fluctuating ptosis
with worsening towards the end of the day, dysphonia, dyspnea
and dysphagia all correctly suggested that she might also have
MG. However, multiple investigations failed to support this.
Although not specific for MG, a positive tensilon test is sensi-
tive for the presence of a defect in neuromuscular transmission,
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Figure: A) CT of the chest before treatment showing the anterior medi-
astinal enlargement (large arrow). B) CT of the chest after medical
treatment demonstrating a marked reduction in the size of the anterior
mediastinal enlargement (small arrow).

and is positive in 80-90% of individuals with MG.* Repetitive
nerve stimulation produces abnormal decrement in 70-80% of
individuals with purely ocular MG, and 80-90% of individuals
with more generalized weakness.> SFEMG is even more sensi-
tive, with 95% or more of individuals showing jitter in clini-
cally weak muscles.® Finally, anti-acetylcholine receptor anti-
bodies, elevated in 85-90% of individuals with generalized
MG,’ were not detectable. Although negative results in any one
of these studies does not exclude the diagnosis, the fact that all
were negative and that she continues to improve with medical
treatment of her thyroid disease alone makes the diagnosis of
MG highly unlikely. In this case, the presence of an enlarged
thymus also suggested the presence of MG. Although initially
thought to represent a thymoma, as the vast majority if not all
of MG patients with thymoma are seropositive for anti-AChR
antibodies,? the absent anti-AChR antibodies prompted a review
of the CT scan and a re-interpretation that the mass represented
thymic hyperplasia. With medical therapy the thymic enlarge-
ment gradually resolved (Figure B), as has been noted in Graves’
by others.!

The role of the thymus in other autoimmune disorders is less
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well studied than in MG. Thymic hyperplasia is not infrequent-
ly seen in Graves’, either macroscopically on CT,"13 or micro-
scopically.>'* Thyrotropin receptors, the target of some autoan-
tibodies in Graves’, have been detected in thymic tissue.! Just
as the presence of the AChR in thymic myoid or epithelial cells
is thought to be involved in the pathogenesis of MG,? perhaps
the presence of the thyrotropin receptor in thymic epithelial
cells may also be involved in the pathogenesis of Graves’ dis-
ease.! Conversely, in one study immunoglobulins from a
patient with Graves’ disease and thymic hyperplasia promoted
thymocyte mitogenesis, suggesting that thymic hyperplasia
may be a consequence, and not a cause, of Graves’ disease.’
Elevated levels of thyroid hormones may also promote thymic
hyperplasia, perhaps accounting for the radiographic evidence
of resolution of thymic hyperplasia with medical treatment of
her hyperthyroidism.! Although there may be scientific ration-
ale for thymectomy in Graves’, the availability of effective
medical therapies, and the ability to ablate the single target
organ involved, negates the need for such an aggressive thera-
py in Graves’ disease.

Thus the clinical features of MG and Graves’ may be similar,
and thymic hyperplasia may occur in both. This needs to be taken
into account, and the appropriate investigations undertaken when
considering the diagnosis of myasthenia in a patient with hyper-
thyroidism.
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