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Abstract:

We treated a 22-year-old woman suffering from Graves’ disease and thymic hyperplasia. She was referred
to our institution for a close investigation of thyrotoxicosis and thymic mass. Thyroid tests and magnetic
resonance imaging resulted in a diagnosis of Graves’ disease and thymic hyperplasia. The thyroid function
and thyroid-stimulating hormone receptor antibody (TRAb) were normalized one and five months after thia-
mazole initiation, respectively. The thymic size began to decrease after 1 month and was further decreased af-
ter 5 months; it was normalized after 12 months. The correlation between TRAD titers and the thymic size
(R?=0.99) suggested that the patient’s autoimmunity might have contributed to the thymic hyperplasia.

Key words: Graves’ disease, thymic hyperplasia, soluble interleukin-2 receptor, sIL-2R

(Intern Med 61: 2753-2757, 2022)
(DOI: 10.2169/internalmedicine.8710-21)

Introduction

Thymic hyperplasia is frequently found in patients with
Graves’ disease (1, 2). However, the complete mechanism
underlying the development of thymic hyperplasia in pa-
tients with Graves’ disease remains unclear, partly because
chest computed tomography (CT) is not regularly performed
in such patients. Normalization of the thyroid function in
Graves’ disease reportedly reduces the thymic size (3), sug-
gesting that thymic resection may be unnecessary in Graves’
disease with thymic hyperplasia (4). Although there are
some reports documenting changes in the thymic size and
thyroid function (5, 6), differences following thiamazole
treatment compared with pre-treatment are mainly described.

In the etiology of anterior mediastinal mass, the differen-
tial diagnosis between malignant lymphoma and thymic hy-
perplasia is important. Plasma levels of soluble interleukin-2
receptor (sIL-2R), a tumor marker for malignant lymphoma,
are also increased in thyrotoxicosis and normalized by treat-
ment for hyperthyroidism (7, 8). Therefore, we postulated
that if anterior mediastinal masses were thymic hyperplasia,
the plasma sIL-2R levels and thymic size would be normal-
ized in response to the treatment of Graves’ disease.

We recently treated a case of Graves’ disease with thymic
hyperplasia in which we quantified changes in the thyroid
function, thyrotropin receptor autoantibody (TRADb) levels
and thymic size estimated based on CT findings as well as
sIL-2R levels.
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Table. Urinalysis, Blood Count, Biochemistry and Thyroid-related Items in the Patient.

Urinalysis Biochemistry LDL-C (mg/dL) 83 (65-140)
Specific gravity 1.016 TP (g/dL) 7.2 (6.6-8.1) Triglycerides (mg/dL) 179 (30-150)
Protein - Albumin (g/dL) 44 (4.1-5.1) HDL-C (mg/dL) 44 (30-150)
Glucose - AST (U/L) 22 (13-30) Glucose (mg/dL) 113 (73-109)
Hemoglobin - ALT (U/L) 29 (7-23) HbAlc (%) 5.6 (4.9-6.0)
Ketone - LDH (U/L) 172 (124-222) Thyroid-related items
Blood counts ALP (U/L) 596 (106-322)  TSH (uIU/mL) <0.02 (0.54-4.26)
WBC (x103/uL) 4.96 (3.3-8.6) y-GTP (U/L) 26 (9-32) Free T4 (ng/dL) 7.37 (0.76-1.65)
RBC (x106/uL) 5.26 (3.86-4.92)  Creatinine (mg/dL)  0.49 (0.46-0.79)  Free T3 (pg/mL) 25.89 (2.39-4.06)
Hb (g/dL) 13.4 (13.7-16.8)  Uric acid (mg/dL) 6.6 (2.6-7.0) TRAD (%) 41.3 (<15)
Ht (%) 40.3 (40.7-50.1)  Nat* (mEqg/L) 142 (138-145)  Tg Ab (IU/mL) 78 (<28)
MCYV (fL) 76.6 (83.6-98.2) K+ (mEq/L) 4.2 (3.6-4.8) TPO Ab (IU/mL) 153 (<3.3)
MCHC (%) 25.5(31.7-35.3)  CI' (mEg/L) 107 (101-108)  Tg (ng/mL) 217 (5.0-30.0)
Platelets (x10%/uL)  33.3(15.8-34.8)  Ca? (mg/dL) 9.9 (8.8-10.1)

Pi> (mg/dL) 4.3 (2.7-4.6)

ALP: alkaline phosphatase, AST: aspartate aminotransferase, ALT: alanine aminotransferase, Hb: hemoglobin, Ht: hematocrit, y-GTP:

Y-glutamyltransferase, LDH: lactate dehydrogenase, MCHC: mean corpuscular hemoglobin concentration, MCV: mean corpuscular volume,

RBC: red blood cells, TP: toral protein, TRADb: thyroid stimulating hormone receptor autoantibody, TSH: thyroid-stimulating hormone, WBC:

white blood cells, Tg: thyroglobulin, TPO: thyroid peroxidase, LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein

cholesterol

Case Report

A 22-year-old woman was admitted to a neighboring hos-
pital due to headache, palpitations and chest pain over the
previous six months. She was suspected of having thyrotoxi-
cosis based on her symptoms and was referred to our insti-
tution for a further investigation along with an examination
of a solid anterior mediastinal thymic mass without infiltra-
tion of surrounding structures that was detected by chest CT.

Upon admission, her thyroid-stimulating hormone (TSH)
levels were suppressed (<0.02 uU/mL) [normal range, 0.54-
4.26 plU/mL; Eclusys TSH (S300); Roche, Tokyo, Japan],
and the levels of free T; and free T. were 25.89 pg/mL [nor-
mal range, 2.39-4.06 pg/mL; Eclusys FT; III (S300); Roche]
and 7.37 ng/dL [normal range, 0.76-1.65 ng/dL; Eclusys FT,
IIT (S300); Roche], respectively (Table). The evaluation of
TSH, free T:; and free T, is based on an electrochemilumi-
nescence immunoassay. Her TRAD titer was 41.3% (normal
range, <15%; TRAb Cosmic III; Cosmic, Tokyo, Japan) (Ta-
ble). The polyethylene glycol-based TRAD titer assays were
expressed as the percentage inhibition of 'I-TSH binding to
TSH receptors.

Ultrasonography revealed diffuse thyroid enlargement
along with an increased vascular flow, which is compatible
with Graves’ disease. Her scintigram showed an increased
thyroid uptake of technetium-99m-pertechnetate, which is
also consistent with Graves’ disease. Her sIL-2R was rela-
tively high (1,403 U/mL; normal range, 122-496 U/mL;
Nanopia@sIL-2R, Sekisui Medical, Tokyo, Japan) (Fig. 1).
However, magnetic resonance imaging (MRI) showed the
accumulation of fat in the thymus, ruling out malignant lym-
phoma and thymoma and further suggesting thymic hyper-
plasia.

One month after the initiation of thiamazole (20 mg per
day), her hyperthyroid-related symptoms (e.g. dyspnea and
tachycardia) disappeared and levels of free T. and Ts were
normalized (Fig. 1). Two months after thiamazole initiation,
sIL-2R was also normalized; 4 months after thiamazole in-
itiation, her TRADb titer and TSH levels were normalized
(Fig. 1). We also compared the average area (mm®) and den-
sity (HU) among the three continuous slices of the lower
end of the tracheal bifurcation. A low CT density indicates a
shift from thymic hyperplasia to adipose tissues. The thymus
areas and density on CT started to decrease from one month
after treatment initiation and were further decreased by five
months after thiamazole initiation; they had almost normal-
ized after 12 months (Fig. 1, 2). During the observation pe-
riod, no myasthenia gravis-related symptoms were seen, nor
was any acetylcholine receptor (AChR) autoantibody de-
tected (AChR <0.20 nmol/L).

Discussion

We treated a case of Graves’ disease with thymic hyper-
plasia that was diminished in response to thiamazole treat-
ment. Interestingly, the thymic size started to decrease as
early as one month after the treatment of Graves’ disease
had started.

Gunn et al. reported that approximately 38% of patients
with thyrotoxicosis show histologic changes of the thymus
gland (1). However, the mechanisms causing thymic hyper-
plasia in Graves’ disease remain largely unknown. Thymic
hyperplasia in Graves’ disease includes two sub-types: true
hyperplasia and thymic lymphoid hyperplasia (9-15). It was
reported that 77% (10 in 13 cases) had lymphoid follicles,
and the remaining 23% (3 in 13 cases) were diagnosed with
true thymic hyperplasia in thymic tissues of Graves’ dis-
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Figure 1. Changes in thyroid hormones, free Ts (open circle) and free T4 (open square), thyroid-

stimulating hormone (TSH) (closed circle), and TSH receptor autoantibody (TRAD) titers (closed
triangle), soluble interleukin-2 receptors (sIL-2R) (open triangle), and average thymic area (open

square) and density (closed square) in the lower end of the tracheal bifurcation. CT: computed to-

mography

ease (11). Furthermore, a case of combined true thymic hy-
perplasia and lymphoid hyperplasia in Graves’ disease has
also been reported (13). True thymic hyperplasia occurs due
to an increase in the number of thymic epithelial cells. This
form of thymic hyperplasia is particularly prevalent among
children and young patients and is not associated with auto-
immune diseases (9).

It has been reported that TSH receptors are expressed in
the human thymus and that their activation may induce pro-
liferation of thymic epithelial cells (16). However, some in-
vestigators have reported that thyroid hormones directly
stimulate thymic cell proliferation, and the effects of Ts on
thymic cells proliferation are much stronger than those of
TRAD (15, 17, 18). In contrast, thymic lymphoid hyperpla-
sia is due to hyperplastic lymph follicles within the thymus
and is associated with autoimmune diseases (15). A histo-

logical analysis is the only method that can differentiate true
and lymphoid hyperplasia, so we were unable to distinguish
lymphoid hyperplasia from true hyperplasia based on CT
findings (19). In the present patient, the thyroid hormone
levels had nearly normalized as early as one month after the
initiation of thiamazole, although the thymic size gradually
decreased with the decline in TRAD titers. Titers of TRAb
reflect the severity of autoimmunity, and TRADb itself might
also promote thymic cell hyperplasia weakly (15, 17). The
significant correlation between TRAD titers and thymic size
(R’=0.99) suggested that our patient’s autoimmunity might
have caused lymphoid hyperplasia, rather than true hyper-
plasia (Fig. 1), although it is difficult to rule out the possi-
bility of true thymic hyperplasia without performing a histo-
logical analysis.

Another noteworthy clinical characteristic of our patient
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Figure 2. Changes in the thymic volume. Axial and coronal images. Red arrows indicate the thy-

mus.

was her high sIL-2R levels, which were attenuated after the
initiation of thiamazole treatment (Fig. 1). IL-2 and its re-
ceptor have critical roles in essential functions of the im-
mune system, primarily via their direct effects on T lympho-
cytes (7). While the physiological role of sIL-2R remains
unclear, it has been reported that sIL-2R levels are enhanced
by thyroid hormones (8, 20, 21). These findings may sup-
port the differential diagnosis of thymic hyperplasia and ma-
lignant lymphoma or thymoma in patients with Graves’ dis-
ease, allowing unnecessary surgery to be avoided. These
findings, along with the response of thymic hyperplasia to

thiamazole, suggest that careful follow-up of changes in the
thymic size and sIL-2R levels may contribute to the differ-
ential diagnosis of malignant lymphoma and thymic hyper-
plasia.

In conclusion, we treated a case of Graves’ disease with
thymic hyperplasia in which the responses of the thyroid
hormones, TRAb and thymic size in response to thiamazole
treatment suggested a close relationship between thymic hy-
perplasia and Graves’ disease.

All procedures performed in studies involving human partici-
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pants followed the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. Informed consent
was obtained from the patient.
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