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Patient: 27 years, female

Clinical History:

A 27-year old woman presented with diabetes mellitus type | and Grave’s disease. An ultrasound examination of the
thyroid gland revealed enlargement of the thyroid gland with suspicion of extension of the gland to the upper
mediastinum. MRI examination was performed for further investigation.

Imaging Findings:

MRI revealed a diffuse symmetrical thyroid gland enlargement extending into the upper mediastinum until the level
of the aortic arch. Additionally, in the retrosternal anterior upper mediastinum, the thymus gland was homogenous
hyperplastic with normal shape, a hyperintense signal on STIR images and almost the same signal with the muscles
on plain T1 TSE images (Fig.1-4). MR-Angiography revealed the enlarged thyroid gland and the hyperplastic thymus
gland with the mediastinum vessels (MRA-source images Fig. 5, 6).

Discussion:

Grave's disease is an autoimmune condition commonly associated with other autoimmune conditions such as
myasthenia gravis, Addison disease, type 1 diabetes mellitus, and vitiligo [1]. There is also a rare but well-
documented association between Grave's disease and thymic hyperplasia [2]. The association between Grave's
disease and thymic hyperplasia was first recognized in 1968 by Franken [3]. Thymic involvement may range from
microscopic abnormalities in the thymus consisting of medullary lymphoid follicles [4] to massive enlargement of the
thymus [5]. The exact pathophysiology of thymic hyperplasia in Grave's is not well understood. The thymic
hyperplasia is more likely due to Grave's disease. Earlier literature suggested that the hyperplastic thymus played
an etiologic role in Grave's disease as it does in myasthenia gravis by playing a central role in determining self
versus non-self recognition by T cells [6]. However, most patients with Grave's disease do not have obvious immune
dysfunction except predisposition to autoimmunity.

Treatment with antithyroid drugs (ATDs) can induce rapid, although often incomplete, thymic involution. Murakami
et al. [7] studied thymic size and density in 23 untreated patients with Grave's disease with use of computerized
tomography. In comparison with 38 age-matched controls, both thymic size and density were higher in patients with
Grave's disease. After treatment with ATDs, both thymic size and density were significantly reduced [8]. The
decrease in thymic size and density by ATD could be produced, partly due to decreased circulating thyroid hormone
levels by ATD and also by immunosuppressive effects of the drugs [9].

About 91 cases of thymus hyperplasia and Grave's disease association have been reported in the literature, of



which about 20 were histologically confirmed. Among these 91 cases, 35 cases showed a thymic mass regression
under medical treatment alone [9, 10].

It is important that radiologists are able to distinguish thymic hyperplasia from neoplasm. Diffuse symmetric
enlargement of the gland is the key morphologic feature of hyperplasia, whereas neoplasm tends to manifest as a
focal mass, as in thymoma. However, differentiation may be difficult on the basis of morphologic features alone.
Chemical shift MR imaging was recently used to distinguish normal thymus from thymic hyperplasia, with the latter
demonstrating homogeneously decreased signal intensity on opposed-phase images. This finding suggests that
chemical shift imaging may be used to differentiate normal and hyperplastic thymus from neoplastic involvement of
the thymus (11). However, further investigation with large study population will be needed.

Differential Diagnosis List: Thymic hyperplasia associated with Grave's disease., Thymoma, Thymolipoma,
Lymphomas, Intrathoracic thyroid tissue

Final Diagnosis: Thymic hyperplasia associated with Grave's disease.
References:

Zelissen PM, Bast EJ, Croughs RJ. (1995) Associated autoimmunity in Addison's disease. J Autoimmun 8:121-30.
(PMID: 7734032)

Gunn A, Michie W, Irvine WJ. (1964) The thymus in thyroid disease. Lancet 2:776-8. (PMID:14187463)

Franken EA Jr. (1968) Radiologic evidence of thymic enlargement in Graves's disease. Radiology 91:20-22 (PMID:
5694765)

Michie W, Gunn A. (1966) The thyroid, the thymus and autoimmunity. Br J Clin Pract 20:9-13 (PMID:5901278)
Bergman TA, Mariash CN, Oppenheimer JH. (1982) Anterior mediastinal mass in a patient with Graves’ disease. J
Clin Endocrinol Metab 55:587-8 (PMID: 6896519)

Mclver B, Morris JC. (1998) The pathogenesis of Graves’ disease. Endocrinol Metab Clin North Am 27:73-89.
(PMID: 9534029)

Murakami M, Hosoi Y, Negishi T, Kamiya Y, Miyashita K, Yamada M, et al. (1996) Thymic hyperplasia in patients
with Graves’ disease: Identification of thyrotropin receptors in human thymus. J Clin Invest 98:2228-34. (PMID:
8941638)

Weetman AP, McGregor AM, Hall R. (1984) Evidence for an effect of antithyroid drugs on the natural history of
Graves’ disease. Clin Endocrinol 21:163-72 (PMID: 6205795)

Popoveniuc G, Sharma M, Devdhar M, Wexler JA, Carroll NM, Wartofsky L, et al. (2010) Graves’ disease and
thymic hyperplasia: The relationship of thymic volume to thyroid function. Thyroid 20:1015-8 (PMID:20718680)
Desforges-Bullet V, Petit-Aubert G, Collet-Gaudillat C, Cerceau R, Fraleu-Louer B, Meckenstock R, et al. (2011)
Thymic hyperplasia and Graves' disease: A non-fortuitous association. Ann Endocrinol 72:304-9. (PMID:21777902)
Nasseri F, Eftekhari F. (2010) Clinical and Radiologic Review of the Normal and Abnormal Thymus: Pearls and
Pitfalls. RadioGraphics 30:413—-428 (PMID: 20228326)


https://www.ncbi.nlm.nih.gov/pubmed/?term=7734032
https://www.ncbi.nlm.nih.gov/pubmed/?term=14187463
https://www.ncbi.nlm.nih.gov/pubmed/?term=5694765
https://www.ncbi.nlm.nih.gov/pubmed/?term=5901278
https://www.ncbi.nlm.nih.gov/pubmed/?term=6896519
https://www.ncbi.nlm.nih.gov/pubmed/?term=9534029
https://www.ncbi.nlm.nih.gov/pubmed/?term=8941638
https://www.ncbi.nlm.nih.gov/pubmed/?term=6205795
https://www.ncbi.nlm.nih.gov/pubmed/?term=20718680
https://www.ncbi.nlm.nih.gov/pubmed/?term=21777902
https://www.ncbi.nlm.nih.gov/pubmed/?term=20228326

Figure 1

a

Description: STIR coronal image shows a diffusely and symmetrically enlarged thyroid gland
extending in the upper mediastinum (arrows) and a homogenous normal shaped hyperplastic thymus
gland (curved arrows). Origin: Department of Clinical Radiology, University hospital of loannina,
Greece.



Figure 2
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Description: T1 TSE coronal image shows a diffusely and symmetrically enlarged thyroid gland
extending in the upper mediastinum (arrows) and a homogenous normal shaped hyperplastic thymus
gland (curved arrows). Origin: Department of Clinical Radiology, University hospital of loannina,
Greece.



Figure 3
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Description: STIR axial image shows the enlarged thyroid gland (arrows). Origin: Department of
Clinical Radiology, University hospital of loannina, Greece.



Figure 4
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Description: STIR axial images shows the retrosternal thymus hyperplasia in the upper mediastinum
(curved arrows). Origin: Department of Clinical Radiology, University hospital of loannina, Greece.



Figure 5

Description: Coronal images (A,B) from the angiographic program reveal the enlarged thyroid gland
(arrows) and the hyperplastic thymus gland (curved arrows). Origin: Department of Clinical Radiology,
University hospital of loannina, Greece.



Figure 6
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Description: Coronal images (C,D) from the angiographic program reveal the enlarged thyroid gland
(arrows) and the hyperplastic thymus gland (curved arrows). Origin: Department of Clinical Radiology,
University hospital of loannina, Greece.



