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Abstract

This case report details a rare thymic basaloid carcinoma initially misinterpreted as a mediastinal teratoma,
underscoring the diagnostic challenges posed by such tumors. A 71-year-old female presented with an
asymptomatic anterior mediastinal tumor discovered incidentally during a routine health examination. Surgical
intervention, followed by pathological and immunohistochemical analysis including CK-pan, p63, p40, and CD117
molecules, led to a definitive diagnosis of basaloid carcinoma of the thymus. This case highlights the critical
importance of differential diagnosis in mediastinal lesions, especially those presenting with multilocular thymic
cysts on chest CT. The subxiphoid video-assisted thoracoscopic surgery enabled complete tumor resection

with minimal trauma and favorable postoperative outcomes. The patient opted against further radiotherapy or
chemotherapy and she has survived for over eight months without recurrence. This case report contributes to the
growing understanding of thymic basaloid carcinoma, a rare and potentially aggressive thymic carcinoma subtype.
It emphasizes the necessity for precise surgical techniques and enhanced diagnostic acumen among cardiothoracic
surgeons and oncologists.
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Introduction suspected of having a mediastinal teratoma. The patient

Thymic tumors are particularly intricate due to their
potential to manifest in a wide range of histological sub-
types, each presenting distinct clinical and pathological
characteristics [1]. One such rare and challenging vari-
ant is thymic basaloid carcinoma (TBC), which poses
diagnostic dilemmas due to its resemblance to other
mediastinal masses [2]. In this case report, we present a
perplexing clinical scenario involving a patient initially
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underwent surgical intervention followed by comprehen-
sive pathological examination and immunohistochemical
analysis. These investigations ultimately led to a defini-
tive diagnosis of TBC. This case report aims to enhance
the differential diagnostic capabilities of cardiothoracic
surgeons and oncologists regarding mediastinal space-
occupying lesions presenting with heterogeneous density
or multilocular thymic cyst (MTC) on chest computed
tomography (CT). Furthermore, despite a preoperative
misdiagnosis, the subxiphoid approach for resection of
this type of carcinoma yielded favorable outcomes.

Case report

A 71-year-old female patient was incidentally discovered
to have an unidentified tumor in the anterior mediasti-
num during a routine health examination one month
prior. This incidental finding led to the patient being

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included

in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13019-024-02712-z&domain=pdf&date_stamp=2024-4-9

Su et al. Journal of Cardiothoracic Surgery (2024) 19:198

admitted to our hospital for further evaluation and man-
agement. Upon admission, she remained asymptomatic
with no complaints of discomfort. Her medical history
was notable only for hypertension and a previous sur-
gery for an intraspinal meningioma. Vital signs on arrival
were unremarkable except for a mild elevation of blood
pressure. Tumor markers including alpha-fetoprotein
(AFP), human chorionic gonadotropin (hCG), and car-
cinoembryonic antigen (CEA), as well as inflammatory
markers such as C-reactive protein (CRP), procalcitonin
(PCT), and interleukin-6 (IL-6), were all within normal
ranges. A non-contrast chest CT scan revealed a tumor
located in the right anterior mediastinum, measuring
approximately 5.0 cm X 4.0 cm. The tumor exhibited het-
erogeneous internal density with punctate calcifications
(Fig. 1A and B). Subsequent contrast-enhanced CT scans
showed the tumor to be cystic and solid in nature, con-
taining multilocular cysts. The tumor is characterized by
well-defined borders, and is closely adjacent to the right
lung lobes and pericardial tissues, with no apparent signs
of invasion into the aorta (Fig. 1C and D). Additionally,
there was no evident enlargement of the mediastinal
lymph nodes. To further diagnose, we recommended
a PET-CT examination for the patient. However, as an
elderly individual living alone with financial difficulties,
the patient was unable to afford the costly procedure.
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Based on the findings of the contrast-enhanced CT,
which showed soft tissue, cystic, and calcific compo-
nents within the tumor, we preliminarily concluded that
the likelihood of a mediastinal teratoma was high. Most
mediastinal teratomas are benign, and given the tumor’s
location in the anterior mediastinum and its well-defined
borders, we believed that a subxiphoid approach would
allow complete resection of the tumor, thereby reducing
potential complications for the patient. During the sur-
gical procedure, the tumor was observed to have a soft
texture with an intact capsule, containing opaque fluid
and some necrotic tissues. Apart from a dense adhesion
to the right middle lung lobe, the other margins of the
tumor were well-defined from adjacent tissues and eas-
ily separable. We successfully performed en bloc tumor
resection and thymectomy via thoracoscopic surgery.
Due to difficulties in separating the tumor from the right
middle lung, a stapler was utilized to execute a combined
partial lobectomy. Hematoxylin and Eosin (H&E) staining
indicated basaloid carcinoma (Fig. 2A and B). Immuno-
histochemical analysis revealed strong positive reactivity
for CK-pan, p63, and p40, and a weak positive reactivity
for CD117 (Fig. 2C and F). The tumor was adherent to
but did not invade the lung. The final pathological stag-
ing was determined as Masaoka Stage II. Postopera-
tively, the patient recovered smoothly. We recommended

Fig. 1 (A and B) A non-contrast chest CT scan revealed a mass in the right anterior mediastinum, measuring approximately 5.0 cm x 4.0 cm, with punc-
tate calcifications noted within. The mass was closely adjacent to the ascending aorta and the right lung lobes. (C and D) Contrast-enhanced chest CT
indicated that the mass was cystic and solid, displaying multiple separated cystic spaces, containing soft tissue, calcifications, and cystic components. The

mass was well-demarcated from the surrounding tissues and organs
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Fig. 2 (A) H&E staining revealed that the inner layer of the tumor cyst wall was composed of basaloid tumor cells arranged in a palisade pattern, with
focal comedo necrosis observed. The tumor tissue exhibited a mixed distribution of cystic and nested patterns. The tumor cells were moderately small
with a high nucleus-to-cytoplasm ratio, displaying uniform basophilic staining (x40). (B) H&E staining indicated an orderly arrangement of tumor cells.
No significant tumor cells were observed within the cyst cavity, and there were no notable nodules in the cyst wall. Outside the cyst cavity, there were no
signs of tumor cells exhibiting papillary projections or invasive characteristics (x100). (C-F) (Immunohistochemistry), (C) showed strong positive reactivity
of CK-pan. (D) showed strong positive reactivity of p63. (E) showed strong positive reactivity of p40. (F) showed weak positive reactivity of CD117

further radiotherapy, but she strongly refused and opted
to self-administer some traditional Chinese medicines.
Six months later, a CT scan indicated no local recurrence
of the tumor, and the patient has now survived for eight
months.

Discussion

The thymus is a critical organ for T-cell maturation and
is capable of producing a spectrum of neoplasms, includ-
ing thymic carcinoma with various histological subtypes.
Thymic carcinoma is a rare epithelial-derived malig-
nancy, accounting for approximately 20% of all thymic
epithelial tumors [3]. Among these, TBC represents a
unique and exceedingly rare subtype. Although tradi-
tionally classified as a low-grade neoplasm, TBC has
demonstrated potential for aggressive clinical behavior
and notable mortality risk [2]. Its rarity and overlapping
clinical and radiological features with other mediastinal
tumors, such as teratomas and lymphoma, further com-
plicate its accurate diagnosis and timely management.

To our knowledge, no more than 30 cases of TBC were
reported in the English literature [4, 5]. A case series
published in 2009 reported the clinical pathology and
immunohistochemical characteristics of 12 cases of TBC
[5]. Building on this, we have compiled and summarized
most of the previously published cases, as detailed in
Table 1. Incorporating previously published cases and
case series, most patients with TBC were incidentally
diagnosed without any specific complaints. A minor-
ity of patients may present symptoms such as chest pain
and dyspnea due to tumor compression [6, 7]. The aver-
age age of onset was around 60 years, with a male to

female ratio of approximately 2:1. In nearly all patients,
tumor markers were within normal limits. Notably, one
case exhibited a significant elevation in CEA levels,
which may be attributed to concurrent hepatic metasta-
ses, thereby indicating the non-specific nature of tumor
markers in this context. Although TBC is classified as a
low-grade malignancy, some patients present at diagno-
sis with vascular, neural, or surrounding tissue invasion,
as well as metastases to the liver and lung [8—10]. Con-
sequently, this disease still exhibits a degree of aggres-
siveness, underscoring the need for clinicians to enhance
their diagnostic capabilities for this condition.

In this case, we observed MTC changes on the
enhanced chest CT, characterized by punctate calcifica-
tions and heterogeneous densities. The patient’s refusal
to undergo PET-CT posed a diagnostic challenge. The
phenomenon of cystic changes within anterior medias-
tinal tumors have been well-documented, encompass-
ing a diverse array of neoplasms intimately associated
with MTC changes. This encompasses an array of pri-
mary mediastinal tumors, including thymomas, germ cell
tumors, and lymphomas [11, 12]. For example, medi-
astinal teratomas, which are commonly located in the
anterior mediastinum, typically exhibit cystic and solid
components, including soft tissue, calcifications, and fat,
thereby showing heterogeneous density [13]. Further-
more, instances where MTC changes coexist with meta-
static malignancies have also been well-established [14].
In the absence of PET-CT, fine-needle aspiration biopsy
(FNAB) is an alternative diagnostic approach. However,
previous cases indicate limitations of FNAB, including
incomplete tumor tissue retrieval and false negatives [15,
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16]. In cases diagnosed with FNAB, the tumors did not
exhibit MTC changes. It is hypothesized that in tumors
with MTC changes, where the tumor cells are located
in the cystic lining and the interior consists of fluid or
necrotic tissue, FNAB might not yield a high tumor
detection rate. Our aggressive diagnostic approach led to
a preoperative misdiagnosis in this case.

In elucidating the pathogenesis of MTC changes in
tumor and tumor-like settings, two prevalent theories
have emerged. One theory suggests a transformation
of the lining epithelium of pre-existing MTC, account-
ing for the observed continuity between cyst lining and
tumor. The other hypothesis, contrasting the first, postu-
lates cystic changes as a hyperplastic reaction of thymic
epithelium to specific tumor antigens, culminating in the
dilation of Hassall corpuscles [17]. Brown JG et al. sum-
marized 12 cases, founding MTC changes in only one
patient, which constitutes approximately 8.3% — a pro-
portion comparable to that in our summary in Table 1.
Their description of over ten earlier published cases
showed about 50% MTC changes [5]. These data indicate
a weak association of MTC changes with thymic basaloid
carcinoma, contributing to the diagnostic challenges of
the disease.

Before surgery, it would have been preferable to evalu-
ate the tumor’s standardized uptake value using PET-CT,
but studies suggest that PET-CT is not routinely rec-
ommended for assessing thymic tumors, as other types
of mediastinal tumors and thymic hyperplasia can also
exhibit high metabolic activity [18]. MRI can assess the
infiltration of mediastinal tumors into surrounding fat,
which is beneficial for planning appropriate surgical
interventions, although this was not performed in our
case. Analysis of previous cases indicated that surgical
treatment remains the preferred method for TBC Even
in cases at Masaoka stage IVb, neoadjuvant chemora-
diation can be employed to downstage the tumor, allow-
ing for subsequent complete resection [19]. The median
sternotomy has been the most commonly used incision
in previous cases, providing excellent exposure to ante-
rior mediastinal tumors and facilitating extensive tumor
resection. However, with advancements in minimally
invasive surgical techniques, resection of anterior medi-
astinal tumors via a median sternotomy is no longer the
only approach. In this case, with the tumor located on the
right side of the mediastinum, a right lateral intercostal
video-assisted thoracoscopic surgery (VATS) was con-
sidered. However, an alternative viable surgical pathway,
the subxiphoid VATS, was chosen. Studies have demon-
strated that compared to the lateral intercostal thoracic
approach, the subxiphoid approach offers advantages in
reducing intraoperative bleeding, postoperative hospi-
tal stay, postoperative thoracic drainage, and in lowering
postoperative pain scores and analgesic medication usage
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[20]. The subxiphoid approach provides enhanced bilat-
eral thoracic visualization, more thorough thymectomy,
reduced trauma, and superior cosmetic outcomes, prov-
ing to be a safe and feasible minimally invasive surgical
technique [21]. An additional rationale for opting for the
subxiphoid approach in this case was the well-defined
margins of the tumor and its lack of invasion into major
blood vessels and other critical organ tissues. The sub-
xiphoid VATS allows for the complete resection of the
tumor while minimizing patient trauma and reducing the
risk of complications. Certainly, the subxiphoid approach
does have certain drawbacks. It is not advisable in cases
where the tumor is large, or when it is intricately asso-
ciated with complex anatomical structures such as the
heart, major blood vessels, superior vena cava, or the bra-
chiocephalic vein. Although there has been case report of
successful complete resection of the large tumor via the
subxiphoid approach, this pathway can increase the risk
of intraoperative bleeding and the necessity for conver-
sion to open thoracotomy [22].

Pathology and immunohistochemistry are the gold
standards for diagnosing TBC. In this case, the tumor
cells exhibited a classic nesting pattern of growth. The
basaloid cells lining the cysts were arranged in a pali-
sade pattern, forming nests of varying sizes. Focal com-
edo necrosis was observed internally, with no nodules
or papillary projections noted within the cyst walls, and
there were no evident signs of tumor invasion beyond
the cystic structure. In certain pathological observations,
basaloid carcinoma exhibits tendencies for squamous,
glandular, and sarcomatoid differentiation. At the periph-
ery of the tumor nests, small glandular structures and
lumina are visible, with tumor cells exhibiting finger-like
projections invading the stroma. Additionally, ruptured
basaloid glands with mucin spilling into the interstitium
are also observed [5]. In immunohistochemistry, the
positivity of CK-pan, p63, and p40 is consistent with the
tumor originating from thymic epithelial cells. Regard-
ing postoperative radiochemotherapy for TBC, there is
currently no consensus, and treatment recommenda-
tions are derived from those for thymic carcinoma. For
lesions with RO resection, adjuvant radiotherapy can be
considered, generally with a dosage of 40-50 Gy [23].
For lesions with R1 resection, it is necessary to increase
the radiotherapy dosage and expand the treatment field
appropriately [24]. The possibility of complete surgical
resection of thymic carcinoma is a key factor affecting
postoperative recurrence and survival of patients [24].
Chemotherapy alone should be recommended only for
metastatic thymic carcinoma that is inoperable or ineli-
gible for radiotherapy [25]. From the limited cases stud-
ied previously, it has been observed that although TBC
possesses a certain degree of invasiveness and meta-
static potential, its overall prognosis remains favorable.
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The longest postoperative survival reported in a patient
reached 11 years [6]. In our case, despite the intraopera-
tive finding of tumor adhesion to the lung, pathology did
not indicate tumor invasion, and the staging remained
at Masaoka II. The patient did not receive postoperative
radiotherapy or chemotherapy, and the specific prognosis
requires a longer follow-up period for determination.

Conclusion

This case of TBC highlights the importance of differential
diagnosis in mediastinal lesions with MTC changes. The
unique aspects of this case lie not only in its contribution
to the growing accumulation of similar cases but also in
highlighting the necessity for heightened diagnostic acu-
men among clinicians. In cases where complete resec-
tion of thymic malignancies is achievable, the subxiphoid
VATS represents a commendable minimally invasive
option.
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