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Abstract: Thymic lymphoid hyperplasia with Graves’ disease (GD) is not uncommon in adults. Generally,
cases are newly diagnosed with GD when they refer to the department of endocrinology in hospital, and an
anterior mediastinal mass is found on a computed tomography scan by accident. Almost half of them receive
thymectomy due to the concern about thymoma or thymic carcinoma. In the past literature, an enlarged
thymus can gradually shrink after treatment of antithyroid drugs. In this paper, a 28-year-old woman
presented to our hospital with a 11-month history of dizziness, left hand convulsion and paralysis, without
chest pain, difficulty swallowing, dyspnea. Chest computed tomography revealed an anterior mediastinal
mass without obvious nodules. However, in this case, the mass did not shrink obviously after regularly taking
antithyroid drugs. In order to figure out the diagnosis of the mass, we performed a thoracoscopic thymic
resection, and the pathologic result was thymic lymphoid hyperplasia. There is no thymus gland tissue left on
a repeated CT scan four months later after surgery. In this report, we discuss the optimal therapeutic strategy
for this rare case. In conclusion, if an anterior mediastinal mass in GD patients did not shrink obviously upon

treatment of antithyroid drugs, minimally invasive surgery should be taken into consideration seriously to

exclude the possibility of malignancy.
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Introduction

Thymic lymphoid hyperplasia is characterized with an
increased number of lymphoid follicles and germinal
centers in the thymus (1), which is associated with several
autoimmune diseases such as myasthenia gravis, systemic
lupus erythematosus and thymic hyperplasia. We reviewed
the literature about Graves’ disease (GD)-related thymus
enlargement and found 157 cases published. However, it is
rarely reported in GD and a clear preoperative diagnosis
is difficult. Mendelson er al. revealed that it was difficult
to distinguish lymphoid hyperplasia from true hyperplasia
just based on imaging features (2). It has been showed that
thymic hyperplasia in GD is associated with thyrotropin
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receptors (T'SHR) in thymus tissue. This article presents
a case of a 28-year-old young woman with thymic
lymphoid hyperplasia associated with GD. The anterior
mediastinal mass did not significantly shrink after 2 weeks
of treatment with an antithyroid drug (methimazole), and
the patient suffered extreme anxiety, so minimally invasive
thoracoscopic thymectomy was put into use to make
a definitive diagnosis finally.

Case presentation

A 28-year-old female presented to a local hospital with
thyrotoxic symptoms, including exophthalmos, irritability,
palpitation, bulimia and weight loss 11 months ago.
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Figure 1 Axial section of chest CT showing an anterior mediastinal mass: pre-treatment (A, 8.5x6.0x2.1 cm’) versus post-treatment (B,

8.3x5.8x2.0 cm’).

She had no tumor family history, genetic history and
psychosocial history. She reported no chest pain, difficulty
swallowing, dyspnea and hypokalemic periodic paralysis.
Physical examination showed a swelling in the front of
neck and exophthalmos. Neck ultrasonography showed an
enlarged thyroid gland, which was 2 times as large as the
normal without discrete nodules. Her thyroid functions
were suggestive of hyperthyroidism at that time: free T4,
105.73 pmol/L (reference range, 12-22 pmol/L); free
T3, 54.57 pmol/L (reference range, 3.1-6.8 pmol/L);
thyrotropin (T'SH), <0.001 U/L (reference range, 0.27-
4.20 pIU/mL). Based on clinical, biochemical and ultrasound
appearance, she was diagnosed with GD. A regimen of
methimazole (20 mg per day for 3 months, and then 10 mg
per day for 8 months) was initiated to achieve euthyroidism.
After an initial medication for nearly 11 months,
above associated symptoms were relieved notably. However,
a computed tomography (CT) scan was not performed to
evaluate the mediastinum.

On December 19th in 2018, the young woman was
further referred to our hospital complaining of severe
dizziness, left hand convulsion and paralysis. In order
to figure out the cause, chest CT scan was performed
immediately. Signs of an unexpected anterior mediastinal
mass were found (Figure 14). Meanwhile, laboratory testing
turned out to be euthyroid: free T4, 13.63 pmol/L (reference
range, 9.01-19.05 pmol/L); free T3, 4.92 pmol/L (reference
range, 2.63-5.70 pmol/L); TSH, <0.001 pIU/mL (reference
range, 0.35-4.94 plU/mL); and TRAD (thyrotropin
receptor antibody), 3.2 U/L (reference range, 0-12 U/L).
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Her antithyroid medication was at a methimazole dose of
10 mg/day without obvious drug side effects. After 2 weeks,
a repeated CT scan was carried out for further evaluation.
Disappointingly, the size of the thymus was not obviously
diminished (Figure 1B). Because thymoma or thymic
cancer was not ruled out, and there was no clear surgical
contraindications, the patient underwent complete resection
of thymus using a 2-port video-assisted thoracoscopic
surgery (VATS). The resected specimen measured
approximately 8.4x5.5x2.0 cm’ and weighed about 130 g
(Figure 2). And the anterior mediastinal mass proved to be
thymic lymphoid hyperplasia. There was normal cortical
and medullary differentiation with plentiful lymphoid
follicles. Staining for CD20 and CD3 showed a normal
distribution of B cells and T cells. Immunohistochemistry
for epithelial cell cytokeratin was positive. Low-power (40x)
view of the thymus tissue [hematoxylin-eosin (HE) staining]
shows diffuse lymphoid follicles with multiple germinal
centers and greater-power (200x) view shows germinal center
in thymic medulla (Figure 3). No adverse effects occurred
during the perioperative period. There is no thymus gland
tissue left on a repeated CT scan during the postoperative
follow-up (nearly 4 months). A timeline succinctly showed
the whole medical procedure of the special case (Figure 4).

Discussion

Anterior mediastinal masses are uncommonly encountered
in the clinical work. It is full of challenge to get a well-
defined differential diagnosis including thymic hyperplasia,
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thymoma, thymic carcinoma, retrosternal thyroid,
lymphoma and metastasis. In general, thymic hyperplasia
may occurs as a reactive hyperplasia in multiple systemic
disease and is expected to reduce with conservative

Figure 2 The resected thymic mass enlarges obviously and adheres

closely to the surrounding tissue.
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management.

Thymic hyperplasia is a kind of reversible change
associated with GD, which includes two sub-types: true
hyperplasia and lymphoid hyperplasia. Thymic lymphoid
hyperplasia is regarded as a benign process, and it is
consistent with the CT appearances of a homogeneous
mass without invasion and associated with a variety of
autoimmune diseases. The rate of thymic lymphoid
hyperplasia accompanying GD remains unknown, because
a CT scan is not routinely performed in GD patients and
the diagnosis of thymic lymphoid hyperplasia cannot be
easily made just by imaging. This sub-type is mostly related
with myasthenia gravis, but recently it has been observed in
other autoimmune diseases.

Several studies have reported spontaneous resolution of
GD-associated thymic enlargement upon the achievement
of a euthyroid state (3). T3 may be associated with thymic
hyperplasia (4). It is attributed to that antithyroid drugs
might cause a block of thyroid hormone synthesis and
induce the involution of thymus by immunosuppressive
effects (5), but the precise mechanisms of thymic hyperplasia
in GD has not yet been well determined. Most of recent
literature supports a conservative approach for thymic
hyperplasia associated with GD. However, Levy et al.
reported that one patient had type I malignant thymoma
associated with GD (6), and we found that the size of
anterior mediastinal mass in this case did not significantly
decrease in spite of keeping in a state of euthyroid, so the
thoracoscopic thymectomy was performed to evaluate the
mass. And the patient was satisfied with the operation,
because the pathology result ruled out thymic cancer or
thymoma and eliminated her fear.

At present, there is no standard processing strategy of

Figure 3 Low-power (40x) view of the thymus tissue [hematoxylin-eosin (HE) staining] shows diffuse lymphoid follicles with multiple

germinal centers (A). Greater-power (200x) view shows germinal center in thymic medulla (B).
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Figure 4 A timeline showing the medical procedure of the case.

thymic lymphoid hyperplasia in GD. Steroid therapy has
been proven to be noneffective (7). Generally, surgical
interventions are deemed to be unnecessary because the
thymic mass can gradually decrease through oral antithyroid
drugs. If an anterior mediastinal mass in a GD patient is
not significantly reduced after the treatment of antithyroid
drugs, what are we supposed to do? In our opinion, minimal
invasive procedure, such as thoracoscopic thymectomy,
should be taken into consideration under the circumstances.
Thoracoscopic thymectomy could differentiating benign
and malignant mass without delay. And proved benign
hyperplasia could eliminate the patient’s anxiety compared
with traditional long-term follow-up. However, the
management of GD associated with anterior mediastinal
mass is full of challenge and requires a multi-discipline team
for the final diagnosis and treatment.

We believe that all anterior mediastinal masses need
a comprehensive assessment, especially for reversible
thymic enlargement, and that surveillance is supposed to
be considered in some patients prior to surgical removal.
We reported an extremely rare case of thymic lymphoid
hyperplasia with GD who underwent thymus resection.
In conclusion, thymic hyperplasia was closely related to
GD. Thymectomy should be considered to exclude the
malignancy if an anterior mediastinal mass in GD patients
did not shrink obviously upon treatment of antithyroid
drugs. A large-scale, multi-center randomized controlled
trial is needed to explore the optimal treatment method.
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