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Localized Thymic Amyloidosis Presenting with Myasthenia

Gravis: Case Report

Seung-Myoung Son,' Yong-Moon Lee,’
Si Wook Kim,> and Ok-Jun Lee'

A mediastinal mass was incidentally found on chest radiography in a 46-yr-old woman
who had had myasthenia gravis (MG) for 2 months. Computed tomography revealed a

4-cm in size, well-defined, and lobulating mass with nodular calcification that was located
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in the thymus. Microscopically, the mass consisted of diffuse amorphous eosinophilic
materials. These deposits exhibited apple-green birefringence under polarized light

microscopy after Congo red staining. Immunohistochemical analysis revealed that they
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INTRODUCTION

Amyloidosis is a large group of diseases characterized by the
deposition of misfolded extracellular fibrillar proteins in vari-
ous organs and tissues. The accumulation of fibrillar materials
subvert the tissue architecture and cause organ dysfunction.

Amyloidosis can be classified according to its biochemical
nature as either primary or secondary (1). Primary amyloidosis
consists of the deposition of fragments of Ig light chains (AL)
that are produced by plasma cells. It can occur in association
with clonal B-cell dyscrasia or otherwise benign conditions, as
a systemic or localized form (2, 3). Secondary amyloidosis con-
sists of the deposition of amyloid fibril proteins (AA) that are
derived from circulating acute-phase reactants. That condition
is caused by a number of chronic inflammatory diseases or neo-
plasms, which is typically a systemic disease (4-7). There are
other protein subtypes that have been identified but they are far
less common (8).

Amyloidosis also can be classified as a systemic disease (80%-
90%) or as a localized disease (10%-20%) (9). Localized amly-
doidosis may produce grossly detectable nodular masses, most-
ly in the upper respiratory tract (nasopharynx), lip, colon, skin,
nails, and orbit (4, 10). Localized amyloidosis presenting as a
mediastinal mass, especially in the thymus, is rare (11). To date,
there have been only two reported cases of localized thymic
amyloidosis. One case that presented with rheumatoid arthritis
was reported in Japan (11). The other case was reported in Ko-
rea; the patient did not have a notable past medical history or
subjective symptoms (2). A case of localized thymic amyloido-
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were positive for both kappa and lambda light chains and negative for amyloid A. A
diagnosis of localized primary thymic amyloidosis was finally made. After thymectomy, the
symptoms of MG were controlled with reduced corticosteroid requirements. Localized
thymic amyloidosis associated with MG has not been reported to date.
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sis that was manifested as a mediastinal mass in a patient with
myasthenia gravis (MG) is reported here.

CASE DESCRIPTION

A 46-yr-old woman was referred to Chungbuk national univer-
sity hospital for thymectomy in February, 2013. Two months
ago, she admitted for first developed ptosis, weakness in the
neck, and dyspnea, and was diagnosed with acetylcholine re-
ceptor-positive MG. A chest computed tomography (CT) scan
revealed a mass with calcification in the anterior mediastinum,
which was suggestive of thymoma (Fig. 1). While undergoing
cholinesterase inhibitor (Mestinon®) therapy, the patient devel-
oped a myasthenic crisis and was given immunoglobulin (Ig)
therapy for 5 days under managed ventilator care. Treatment
with corticosteroids then continued for a month. After the symp-
toms regressed, the patient was discharged. She visited the hos-
pital again 2 months later for resection of the mediastinal mass.
Given the clinical impression of thymoma-associated MG, mass
resection and total thymectomy were performed.
Macroscopically, the resected mass, which measured 4 x 3 x

1.5 cm, was a relatively well-demarcated nodule that was sur-
rounded by fat. The cut section was hard, yellow to gray, and
calcified (Fig. 2). Microscopically, the mass was composed of
amorphous eosinophilic hyaline materials surrounding islands
of thymic tissues (Fig. 3). Stromal calcification and ossification
were noted. The associated inflammatory reaction consisted of
small lymphocytes and occasional plasma cells. These eosino-
philic substances displayed apple-green birefringence under
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Fig. 1. Computed tomography reveals an anterior mediastinal mass with calcifica- Fig. 2. The resected mass is hard and has a lobulated contour. The cut surface is yel-
tions (arrow). low to gray colored with calcification.

Fig. 3. Histopathology of the mass, HE stained. (A) The mass consists of amorphous
eosinophilic hyaline substances that surround islands of thymic tissues, x 40. (B, C)
Calcification and ossification are present in the amyloid deposits, x 40.

polarized light microscopy after Congo red staining (Fig. 4). Im-  loid A. These findings were consistent with primary (light chain)

munohistochemical analysis revealed that they were positive ~ amyloidosis. Further examinations were done to rule out plas-
for kappa and lambda light chains and negative for serum amy-  ma cell dyscrasia or lymphoproliferatvie disorder. The serum
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Fig. 4. Apple-green birefringence is noted under polarized light microscopy after
Congo red staining.

IgG, IgA, and IgM levels were normal. Serum and urine protein
electrophoresis did not detect any abnormal bands. Serum and
urine immunoelectrophoresis did not indicate any definite ab-
normalities. The serum calcium levels were also within normal
limits. To screen for systemic amyloidosis, complete blood count,
erythrocyte sedimentation rate, echocardiogram, basic meta-
bolic and biochemical panel, and liver function tests were per-
formed. All returned values that were within normal limits. This
suggested that the thymic amyloidosis was localized. Therefore,
the final diagnosis of primary localized amyloidosis that only
involved the thymus was made. The symptoms of MG were re-
lieved dramatically after thymectomy.

DISCUSSION

Amyloidosis is a rare clinical disorder that is defined as the pro-
gressive accumulation of amyloid deposits at a systemic or or-
gan-specific level (8). Localized amyloidosis usually carries a
better prognosis than the systemic form (12). Therefore, it is
crucial to identify the local presence of amyloid. The diagnosis
of localized amyloidosis is made primarily by exclusion (13).
Shah et al. (13) suggested the criteria for the diagnosis of amy-
loidosis in the repiratory tract: positive immunohistochemical
staining for kappa and lambda light chains in a respiratory tract
biopsy, or negative staining for serum amyloid A protein, he-
reditary amyloid of transthyretin-type (TTR), and serum k and 1
chains; no evidence of plasma cell dyscrasia on bone marrow
aspirate, urine, or serum; characteristic distribution and pat-
tern of localized respiratory tract disease on CT scan; negative
radiolabelling of the serum amyloid P component (SAP scan);
and negative echocardiogram. In the present case, following
the same criteria with some modification, primary localized
amyloidosis was diagnosed on the basis of the positive immu-
nohistochemical staining for kappa and lambda light chains in
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the Congo red-positive area, negative staining for amyloid A
protein, localized thymic involvement on CT scanning, lack of
abnormal findings in serum and urine protein electrophoresis
and immunoelectrophoresis, and no evidence of plasma cell
dyscrasia.

Localized amyloidosis in the thymus is extremely rare: only
two cases have been reported to date. One was the AA type (11)
while the other was the AL type (2). The first case was reported
by Takamori et al. (11) in 2004. They described a thymic mass
that was composed of amorphous hyaline materials and was
accompanied by a 5 yr history of rheumatoid arthritis. The final
diagnosis was secondary amyloidosis localized in the thymus
only (11). The other case was reported recently in Korea by Ha
et al. (2). The diagnosis of primary AL amlyoidosis was con-
firmed by immunohistochemical detection of Ig light chains
and there was no notable past medical history or symptoms.
Notably, both cases were characterized by the presence of an
isolated nodular thymic mass with scattered calcification and
ossification.

The present case is the third case of localized thymic amlyoi-
dosis in the world and the second such case in Korea. This case
is remarkable in that the amlyoidosis presented as a localized
thymic mass associated with MG. To our knowledge, such a
case has not been reported to date. The patient had presented
with the symptoms of MG 2 months previously. These symp-
toms then deteriorated to a myasthenic crisis. During the course
of her disease, the thymic lesion was identified by a chest CT
scan and was removed by thymectomy. Thereafter, the myas-
thenic symptoms of the patient were under controlled with re-
duced requirements of corticisteroids.

Thymic abnormalities are common in patients with MG. Thy-
mic hyperplasia and thymoma are found in 65% and 15% of af-
fected patients, respectively. The precise link between thymic
lesions and the autoimmunity in MG remains unclear (14). In
MG, the pathogenic antibodies (Abs) to acetylcholine receptor
(anti-AChR Abs) are high-affinity IgGs. The production of such
IgGs requires the interaction between activated AChR-specific
CD4" T cells and B cells: this interaction triggers the somatic
mutation that converts common low-affinity anti-AChR Abs
into high-affinity Abs (15). The AChR-specific CD4* T cells are
needed for the development of MG and are found in the blood
and thymus (16). Therefore, regardless of the type of thymic pa-
thology, most affected individuals improve after thymectomy
(17). In the present case, the amyloidosis may have been pro-
voked by the deposition of anti-AChR Ab-derived misfolded
light chains, and the reduction of AChR-specific CD4"* T cells in
thymic lesion by thymectomy may have relieved the myasthen-
ic symptoms. However, the continuous use of corticosteroids
before and after thymectomy made it difficult to ascertain whe-
ther thymectomy provides additional benefits. Therefore, we
could not confirm the direct link between MG symptoms and
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thymic amyloidosis. Further investigations need to find the de-
tail immunologic connections between two of them.

In conclusion, we describe a very rare case of the localized
thymic amyloidosis with MG symptoms. A few cases of local-
ized thymic amyloidosis have been reported before, but the case
accompanying with MG has not been reported so far.
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