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Abstract: Undifferentiated large cell carcinoma of the thymus with a Castleman disease (CD)-like reaction is a thymic carcinoma
accompanied by an inflammatory reaction closely resembling the morphological features of CD. This disease is extremely rare and
distinctive, only five cases have been documented in a single report, and all five cases were associated with a reaction like the hyaline
vascular type CD. For the first time, we report two cases of undifferentiated large cell carcinoma of the thymus with a plasma cell type
CD-like reaction. The two cases presented similar histological findings and immunoprofiles. Undifferentiated large cells were arranged
in nests and cords within hyperplastic follicles, mimicking pseudogerminal centers. Abundant plasma cells were distributed in the
interfollicular areas. The tumor cells were positive for CK-pan and BRG1 staining but negative for CD5, CD117, CK5/6, p63, p40, and
EBER. Therefore, the diagnoses of squamous cell carcinoma, lymphoepithelial carcinoma, or micronodular thymic carcinoma with
lymphoid hyperplasia were excluded. Even though the carcinoma cells showed high-grade nuclear pleomorphism with prominent
nucleoli, these two cases presented indolent clinical courses, which were consistent with the previous report.
Keywords: Castleman disease-like reaction, immunohistochemistry, prognosis, thymic carcinoma, undifferentiated large cell
carcinoma

Introduction
Undifferentiated large cell carcinoma of the thymus with a Castleman disease-like reaction is extremely rare and is categorized as
thymic carcinoma, not otherwise specified (NOS). With a unique high-grade histological morphology, its clinical course is
remarkably indolent.1 To date, only one study has reported this rare malignancy of the thymus.2 In contrast to previously reported
cases of Castleman disease of the hyaline vascular type (HVCD) -like reaction, the two cases in current study were undiffer-
entiated large cell carcinoma with a plasma cell type CD-like reaction, which has never been described.

Case Presentation
Case 1
A 35-year-old man presented with fatigue and blepharoptosis. The patient had no history of malignancy or chronic
inflammatory disease, and no overuse of alcohol or tobacco. Chest computed tomography (CT) revealed a 3.5-cm solid
mass with a clear boundary in the anterior-superior mediastinum. A total thymectomy was performed without additional
therapy. With no further treatment, the patient survived without evidence of recurrence for 72 months.

Case 2
A 60-year-old man with no history of tobacco or alcohol, was found to have an enlarged lymph node, 3 cm in diameter,
in the right supraclavicular area with no other abnormalities. A lymph node resection was performed and analysis of the
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excised lymph mass revealed carcinoma. However, no primary carcinoma was found during imaging studies such as CT,
magnetic resonance imaging (MRI), and ultrasound scanning; therefore, the patient refuse to undergo further treatment.
The patient’s mediastinal lymph nodes were slightly enlarged during follow-up examinations, and no other lesions were
found on subsequent checkups. The patient survived for 58 months after the initial diagnosis.

Pathological Findings
The microscopic features of both cases were similar. In Case #1, low magnification analysis showed numerous
proliferative lymphoid follicular-like patterns that were varied in size and contained hyperplastic germinal centers.
Within certain follicles, undifferentiated large tumor cells were arranged in nests or cords in the middle and surrounded
by reactive lymphocytes (Figure 1A). This pattern closely mimicked the pseudo-germinal centers (Figure 1B). At high
magnification, most of the interfollicular areas were filled with plasma cells (Figure 1C). The tumor cells in the pseudo-
germinal center were pleomorphic with prominent nucleoli. A small number of lymphocytes were evident in the
epithelial cords (Figure 1D). Similar patterns were observed in Case #2 (Figure 1E and F).

Immunohistochemistry of both cases revealed that, lymphoid follicles contained prominent CD21-positive follicular
dendritic cells (Figure 2A). Cancer cells mimicking the pseudo-germinal center were positively stained by CK-pan
(Figure 2B) and BRG1, but negatively for CD5, CD117, CD1α, p40, p63, PAX8, NUT, and CK5/6 (Figure 2C and D).
Thus, the diagnoses of micronodular thymic carcinoma with lymphoid hyperplasia and lymphoepithelial carcinoma were
excluded. Markers for other tumors such as CK7, TTF-1, synaptophysin, chromogranin A, SALL4, AFP, and OCT3/4, were
also negative. In these tumor cells, the Ki-67 index was approximately 90% (Figure 2E) and p53 staining was widespread and
strong. The lymphocytes in the follicles and surrounding tumor islands were positive for CD20 (Figure 2F) and negative for
Bcl-2. Perifollicular lymphocytes were positive for CD3 (Figure 2G), and abundant plasma cells in the interfollicular area
were positive for CD138 (Figure 2H). TdT-positive immature Tcells were not found within the tumor tissues, indicating there
were no immature lymphocytes. In situ hybridization for EBV showed negative results.

In both cases, the diagnoses were rendered as undifferentiated large cell carcinoma of the thymus associated with
a plasma-cell type CD-like reaction.

Discussion
Undifferentiated large cell carcinoma with a CD-like reaction, an extremely rare finding, is currently classified as thymic
carcinoma NOS. Previously, only five cases were documented by Nonaka et al.2 All these cases were undifferentiated
large cell carcinomas with HVCD-like reactions. Hyalinized vessels and onion-skin-like lymphocytic distribution around
the germinal center were relatively easy to recognize. However, cases with plasma cells-type Castleman disease-like
reactions have never been reported, and the diagnosis is more challenging. Pathologists should be cautious of undiffer-
entiated cancer cells that account for only 10% of the whole tissue on the slide and surrounded by a large amount of
lymphoid tissue, as they could easily be misdiagnosed as lymphoma or CD. Pleomorphism and evident atypia of cancer
cells with immunoreaction to CK-pan can provide hints for diagnosis.

It is thought that undifferentiated large cell carcinoma with a CD-like reaction is the primary malignancy of the
thymus. However, in case 2, the initial lesion was found in the right supraclavicular fossa, and during the postoperative
follow-up, the patient’s lymph nodes in the anterior mediastinum were found to be slightly enlarged without other
abnormalities. Interestingly, Nonaka et al reported a similar case2 in which a thymic neoplasm was also found 16 years
after the initial detection of metastases in two distant lymph nodes. In Case #2, it was unknown whether the primary site
was the thymus or ectopic thymic tissue in the right supraclavicular fossa. CD5, CD117, and PAX8 are useful markers for
carcinomas arising from the thymus, even in ectopic sites.3,4 However, based on Nonaka’s report2 and our study,
undifferentiated large cell carcinoma with a CD-like reaction appeared to lose the expression of CD5, CD117 and
PAX8, which might be due to the undifferentiated state of the tumor cells.

Undifferentiated large cell carcinoma associated with a CD-like reaction is characterized by undifferentiated tumor cells
arranged in nests or cords, surrounded by abundant lymphoid stroma. Using this information, metastatic cancer should be
excluded from the differential diagnosis. In the current study, both patients underwent careful imaging examinations, and long-
term follow-up revealed no other primary lesions. Moreover, biomarkers used to indicate possible origins of metastases
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yielded negative staining. In addition to metastatic cancer, lymphocyte-rich Hodgkin’s lymphoma andmediastinal large B-cell
lymphoma were further excluded due to negative staining for CD 15, CD30, and EBER.

Undifferentiated large cell carcinoma associated with CD-like reactions needs to be distinguished from lymphoe-
pithelial carcinoma and micronodular thymic carcinoma with lymphoid hyperplasia.1,2 The former has more pronounced
lymphoepithelial lesions and demonstrates squamous cell differentiation (positive for CK5/6, p63, and P40).5 Moreover,
lymphoepithelial carcinoma has higher rates of Epstein-Barr virus infection than other types of thymic epithelial tumors.
In micronodular thymic carcinoma with lymphoid hyperplasia, the lesion lacks a CD-like architecture, and the cancer
cells are positive for CD5 and CD117 staining.6–10

Unlike undifferentiated large cell carcinoma occurring at any other sites, undifferentiated large cell carcinoma of the
thymus associated with a CD-like reaction has a strikingly indolent clinical presentation.1,2 Therefore, a correct diagnosis

Figure 1 Numerous hyperplastic lymphoid follicle-like nodules are distributed in a disordered manner. For Case #1, in the background of hyperplastic lymphoid follicles, the
weakly-stained area (arrow) was surrounded by lymphocytes, mimicking germinal centers (A, 40×; B, 100×). Abundant plasma cells are evident in the interfollicular area (C,
200×). The pleomorphic carcinoma cells were large, lightly stained, and contained large nuclei and prominent nucleoli (D, 400×). A similar pattern was observed in Case #2.
The weakly-stained carcinoma cells (arrow) were distributed in the middle of the follicles, similar to the germinal centers (E, 200×; F, 400×).
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Figure 2 Immunohistochemistry for CD21 showed a markedly smaller network of follicular dendritic cells in the germinal centers (A, 40×). CK-pan staining demonstrated
the nests of carcinoma cells surrounded by lymphocytes (B, 40×). The carcinoma cells were negative for CD5 (C, 400×) and p63 (D, 400×), and the Ki-67 index was
extremely high (E, 400×). The large undifferentiated cells within the follicles were surrounded by lymphocytes positive for CD20 (F, 400×) and CD3 in perifollicular areas
(G, 400×). Abundant plasma cells in the interfollicular areas were positive for CD138 (H, 400×).
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is imperative for clinical management. This CD-like reaction is most likely a morphological manifestation driven by the
host immune response against tumor cells, and this particular morphological change appears to be a reasonable
explanation for the relatively good prognosis of these two patients, similar to the previous report.2
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