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Abstract: The metaplastic thymoma with giant multilocular-cyst formation had not been documented. The metaplastic thymoma is an 
extremely rare primary thymic epithelial tumor with an indolent clinical course. It is characterized by a histologic biphasic appearance, which is 
consisted of solid epithelial areas and spindle cells as the background. This specific pattern can be easily mistaken as the type A thymoma or the 
type A components of type AB thymoma. When cystic change occurs in metaplastic thymoma, it will bring more challenges for both imaging 
and pathological diagnosis. Herein, we reported an extremely rare case of a 14.9-cm giant tumor located in the anterior mediastinum of an elderly 
female. The tumor is consisted of both multilocular cysts and solid components, with the largest cyst measuring 6 cm in diameter. The 
multilocular cyst contained hemorrhage, calcification, and cholesterol crystal cracks without cell lining. In the solid area, the epithelial cell nests 
were surrounded by spindle cells with scattered lymphocytes. With immunostains, neither type of cells was CD20 positive. The epithelial cells 
were positive for CK and P63, while the spindle cells expressed vimentin and EMA. Fluorescence in situ hybridization analysis revealed that the 
tumor harbored YAP1-MAML2 gene fusions. Accordingly, although the multilocular cystic pattern set a diagnostic challenge, the diagnosis of 
metaplastic thymoma was rendered due to the immunohistochemistry staining and YAP1-MAML2 gene rearrangement detection. 
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Introduction
The metaplastic thymoma is a rare type of thymoma and only limited cases have been reported in the literature.1 Histologically, it 
shows biphasic differentiation, consisting of epithelial cell nests disposed among delicate spindle cells.2 In general, it lacks the 
general histological characteristics of common types of thymoma, such as a lobular growth pattern, perivascular spaces, and an 
unequal proportion of TdT-positive immature lymphocytes. Clinically, most cases have been reported to follow indolent courses 
except for extremely unusual cases with malignant transformation and local recurrence, and are not associated with myasthenia 
gravis (MG).3 Immunohistochemistry plays a very important role in diagnosis and differential diagnosis. Recent studies have 
shown that the rearrangement of YAP1-MAML2 is a very key genetic change in metaplastic thymoma,4 which is of great 
significance for the diagnosis and differential diagnosis of those challenging cases.

Case Presentation
The patient was a 74-year-old woman who found a giant mass in the mediastinum during a routine examination before 
surgery on her right breast lesion (ductal carcinoma in situ). The mediastinal lesion resection was performed one month 
after breast surgery (February 2022). The patient had no cough, expectoration, dyspnea, chest tightness, or chest pain 
before the operation. No MG or other related symptoms were evident. Chest computed tomography (CT) revealed a giant 
mass located in the anterior mediastinum, with a size of 149 mm × 107 mm. Upon enhancement, the mass was in 
a cystic-solid pattern with a clear boundary, and the septa and calcification can be seen. The tumor protruded to the right 
chest cavity, and the adjacent lung was severely compressed (Figure 1A and B).
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A partial thymectomy with video-assisted thoracic surgery was performed. A giant mass with a maximum diameter of 
15 cm was resected. In gross, the tumor was encapsulated and the cross-section revealed multilocular cysts, which were 
measured 0.5–6 cm in the greatest diameters. The cysts were filled with pink-brown fluid. Solid gray-white lesions were 
in irregular shape and the maximum diameter was 7 cm.

Microscopically, the inner side of the cysts lacked epithelial cell lining and there were hemorrhage, calcification, 
cholesterol crystal cracks, and edema within cavities (Figure 2A and B). The fibrous septa varied in thickness and 
contained epithelioid cells with a small number of scattered lymphocytes (Figure 2C). In the solid area, the epithelial cell 

Figure 1 Enhanced CT showed that the tumor was located in the anterior mediastinum, presenting a mixed mass of cystic and solid, compressing the right lung (white arrow (A), lung 
window). The tumor boundary was clear ((B), mediastinal window), with arc-shaped calcification shadows (yellow arrow), solid components (asterisk), and internal septa (white arrow).

Figure 2 Under the microscope, the mass was multilocular-cystic. The cyst walls varied in different thicknesses, and the solid epithelioid components were like islands (A). 
The hemorrhage, cholesterol crystal crack, calcification, and edema were in the cyst (B). The epithelioid components were lined in the inner side of some cyst walls, and 
a small number of lymphocytes were scattered in the epithelioid cell (C). The solid epithelioid areas were surrounded by spindle cell bundles (D). The epithelial cells 
expressed CK (E) and P63 (F), and the spindle cells expressed Vimentin (G), but the CD20 was negative in both types of cells (H), and the Ki-67 index was less than 5% (I).
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nests were deposited in the background of spindle cells, presenting a biphasic differentiation with scattered lymphocytes 
(Figure 2D). Both types of cells were bland-looking and small nucleoli can be seen in epithelial cells. No perivascular 
spaces or Hassall’s corpuscles were found.

Immunohistochemistry was performed. CK-pan (Figure 2E), P63 (Figure 2F), and E-cadherin were expressed in 
epithelial cells. The spindle cells were positive for Vimentin (Figure 2G) and EMA. Neither type of cell expressed CD20 
(Figure 2H), and the Ki-67 index was less than 5% (Figure 2I). A small number of CD3 and CD5 positive T lymphocytes 
can be evident. However, these lymphocytes were all negative for CD1a, TdT, and CD99.

Fluorescence in situ hybridization (FISH) analysis of the YAP1 and MAML2 break-apart probes and YAP1-MAML2 fusion 
probes were performed with a FISH detection kit (HealthCare Biotechnology, Wuhan, China). It was found that the separation 
signal of YAP1 (Figure 3A) and MAML2 (Figure 3B) were both over 20%; YAP1-MAML2 fusion-positive signal is more than 
10% (Figure 3C). Accordingly, the final diagnosis was rendered as metaplastic thymoma with multilocular-cystic formation. 
With no further treatment, the patient survived without evidence of recurrence for 12 months.

Discussion
The cystic formation of the thymus can be caused by congenital, inflammatory, and tumor.5 Although thymoma can occur 
based on thymic cyst,6 it is different from the cystic formation in thymoma. The latter lacks epithelial cell lining or its 
wall is continuous with the main component of thymoma.7 The cystic formation of thymoma is relatively common, but 
the giant cystic formation is extremely rare.8 Metaplastic thymoma with giant cystic formation has never been reported. 
The current case showed multilocular-cystic change with up to 6cm in the greatest diameter, which may be related to 
intracapsular hemorrhage.

The metaplastic thymoma is extremely rare and indolent, accounting for less than 1% of all types of thymoma.1 Its 
most distinctive histological feature is bidirectional differentiation, that is, solid epithelial cell nests deposited within the 
spindle-shaped cell background.2 Immunohistochemistry played an important role in its differential diagnosis, such as the 
expression of CK, P63, and E-cadherin in epithelial cells, while the spindle cells expressed vimentin and EMA. CD20 is 
generally positive in type A thymoma but negative in metaplastic thymoma. In addition, a small number of CD3 and CD5 
positive cells in type A thymoma showed positive expression of CD1a and TdT, while T cells in metaplastic thymoma 
showed negative expression of CD1a and TdT.

It is noteworthy that a very important molecular marker in metaplastic thymoma was recently identified, namely the gene 
rearrangement of YAP1-MAML2.4 We adopted FISH to confirm this specific genetic change in the current case. For those 
challenging cases, NGS and other methods can also be used to detect whether there is a mutation of GTF2I c.74146970T>A,9 

which exists in type A and AB thymomas.
In conclusion, we reported a case of giant metaplastic thymoma with multilocular-cystic change, which was 

challenging in imaging and histopathological diagnosis. Although metaplastic thymoma had specific histological 
patterns, it was necessary to be distinguished it from other types of thymoma. The immunohistochemistry and YAP1- 
MAML2 gene rearrangement detection were of great help.

Figure 3 The dual-color separation signal of YAP1 (A) and MAML2 (B) was detected by FISH (the green fluorescent probe was directly hybridized with the distal end of the 
YAP1 gene, the Orange fluorescent probe was directly hybridized with the proximal end of YAP1 gene; the green fluorescent probe was directly hybridized with the proximal 
end of MAML2 gene, and the Orange fluorescent probe was directly hybridized with the distal end of MAML2 gene), white arrows indicating separating signals. The YAP1- 
MAML2 fusion probe detected that there was a yellow fusion signal (C), the Orange probe was 5’ of YAP1 and the green probe was 3’ of MAML2, the yellow arrow indicating 
the merged signals).
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