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INTRODUCTION 

The occurrence of multiple synchronous primary tumors is 
uncommon and often poses diagnostic as well as therapeutic 
challenges. While some cases are associated with well-defined 
hereditary cancer syndromes such as Li-Fraumeni, Lynch, or 
von Hippel-Lindau disease, the coexistence of independent 
tumors outside these classical syndromes is exceedingly 
rare.1-3

Adrenocortical carcinoma (ACC) and renal cell carcinoma 
(RCC) have occasionally been reported in combination, and 

mediastinal germ cell tumors are recognized entities, but 
the simultaneous presence of ACC, RCC, and a mediastinal 
mature teratoma of comparable size in the same patient has 
not previously been described.4-6 Rare reports have described 
atypical RCC presentations with poor prognosis.7 In contrast, 
our patient presented with three synchronous tumors that 
were completely resected at an early stage, allowing curative 
surgery without the need for adjuvant therapy.

Molecular profiling revealed heterozygous variants in 
SMARCA4, APC, and MYBP3, suggesting a permissive genetic 
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ABSTRACT

We describe an exceptionally rare case of a 46-year-old woman diagnosed with three synchronous primary tumors: adrenocortical carcinoma (ACC), 
renal cell carcinoma (RCC), and an anterior mediastinal mature teratoma. Cross-sectional imaging demonstrated distinct lesions of comparable size 
(each measuring 6-7 cm) in the right adrenal gland, right kidney, and the mediastinum. The patient underwent radical nephrectomy, adrenalectomy, and 
excision of the mediastinal mass. Histopathology confirmed clear cell RCC, ACC, and a mature teratoma without malignant transformation. Molecular 
testing revealed heterozygous variants in SMARCA4, APC, and MYBP3, suggesting a permissive background for multiple tumorigenic events. Importantly, 
all tumors were diagnosed at an early stage and completely resected, thereby enabling curative surgery without the need for adjuvant therapy. This 
unique presentation underlines the importance of integrated radiological, pathological, and molecular evaluation in patients with multiple synchronous 
tumors and highlights the role of vigilant follow-up in long-term management.
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background for multiple tumorigenic events. This emphasizes 
the importance of integrating radiological, pathological, and 
molecular evaluation in patients with rare tumor associations, 
where clinical outcomes may vary widely depending on stage 
and genetic profile.

CASE REPORT

A 46-year-old woman presented with a two-week history 
of retrosternal chest pain. The physical examination was 
unremarkable. Thoracic computed tomography (CT) revealed 
a 6.2 cm anterior mediastinal mass with cystic and necrotic 
components, while abdominal CT demonstrated two 
distinct lesions: a 6.5 cm heterogeneously enhancing mass 
in the upper pole of the right kidney and a 6.7×5.1 cm well-
circumscribed adrenal mass (Figure 1).

Fluorodeoxyglucose positron emission tomography/CT 
confirmed metabolic activity in all three lesions (maximum 
standardized uptake value: mediastinal 2.19, renal 3.32, 
adrenal 11.58) without evidence of distant metastasis. 
A comprehensive endocrine evaluation, including 
measurements of cortisol, dehydroepiandrosterone sulfate, 
aldosterone, and catecholamines, as well as an overnight 
dexamethasone suppression test, revealed no hormonal 
excess, a finding consistent with a non-functioning ACC. 
Additionally, tumor markers commonly associated with 
germ cell tumors—alpha-fetoprotein, beta human chorionic 
gonadotropin, and lactate dehydrogenase—were within 
normal limits, supporting the diagnosis of a benign 
mediastinal teratoma.

The patient underwent right radical nephrectomy, right 
adrenalectomy, and excision of the mediastinal mass. 
Histopathological analysis confirmed three independent 
primary tumors (Figure 2).

• Renal tumor: Clear cell RCC, World Health Organization/
International Society of Urological Pathology grade 2, 
confined to kidney, paired box gene 8 and epithelial 
membrane antigen positive.

• Adrenal tumor: ACC, Weiss score 3, inhibin and Melan-A 
positive, non-functioning.

• Mediastinal mass: Mature teratoma composed of 
gastrointestinal, pancreatic, thymic, and mesenchymal 
elements, without malignant transformation.

Molecular analysis identified heterozygous variants in 
SMARCA4, APC, and MYBP3, while no alterations were 
detected in classical hereditary cancer genes. Importantly, 
both RCC and ACC were diagnosed at an early stage and were 
completely resected; therefore, no adjuvant systemic therapy 
was indicated. The patient has been followed for 20 months 
after surgery without evidence of recurrence.

FIGURE 1: Contrast-enhanced computed tomography (CT) 
images of the same patient demonstrating three distinct masses, 
(a) An axial thoracic CT image shows a retrosternal mass with 
heterogeneous enhancement and cystic components (white 
arrows), (b) Axial abdominal CT image in the portal venous 
phase shows a homogeneously enhancing right adrenal mass; 
on dedicated dynamic adrenal CT, the absolute washout was 
indeterminate (white arrows), (c) Axial abdominal CT image in 
the portal venous phase demonstrates a heterogeneous right 
renal mass with residual contrast washout and cystic areas (white 
arrows), (d) Sagittal multiplanar reconstruction CT image in the 
arterial phase depicts both the right adrenal and right renal masses 
in the same plane (white arrows).

FIGURE 2: Histopathology. (a) Adrenocortical tumor showing 
marked cellular atypia and pleomorphism without necrosis, 
mitosis, or vascular invasion (H&E, ×200), (b) Clear cell renal 
cell carcinoma composed of nests of clear cells with delicate 
vasculature and minimal nuclear atypia (H&E, ×100), (c) Mature 
mediastinal teratoma with a cystic component lined by squamous 
epithelium and subepithelial skeletal muscle fibers (H&E, ×40), (d) 
Mature mediastinal teratoma containing gastric-type glands and 
pancreatic tissue elements (H&E, ×40).

H&E: Hematoxylin and eosin
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DISCUSSION

The coexistence of three distinct primary tumors in a single 
patient is exceptionally rare and raises multiple clinical, 
prognostic, and molecular questions. In the setting of 
synchronous tumors, outcomes are often worse than for 
solitary primaries, largely due to diagnostic complexity, 
increased cumulative tumor burden, or limited therapeutic 
options. In one large series, the 1-year survival was 56.9%, 
but the 3-year survival dropped to 20.9%.8 Other population-
based data confirm that synchronous metastases are 
associated with a poorer prognosis than metachronous 
ones.9,10 Case reports also emphasize the rarity and clinical 
challenges of managing synchronous malignancies.11

Demographically, most published reports of synchronous 
tumors involve middle-aged or older patients, often with 
a slight male predominance. Younger age has occasionally 
been associated with better outcomes, whereas unusual 
presentations in women have also been described in the 
literatüre.7,8 These observations underline the importance of 
age and sex as potential prognostic modifiers in synchronous 
malignancies.

Clinically, both RCC and ACC were diagnosed at an early stage 
in our patient. Radical nephrectomy and adrenalectomy 
achieved complete resection; given the absence of adverse 
pathological features or hormonal activity, adjuvant systemic 
therapy was not required. The mediastinal teratoma was 
also completely excised and confirmed as benign. At 20 
months’ follow-up, the patient remains recurrence-free, 
demonstrating that early detection and curative surgery can 
mitigate the otherwise poor prognosis often reported for 
synchronous tumors.

From a molecular perspective, heterozygous variants in 
SMARCA4, APC, and MYBP3 were identified. SMARCA4 is 
a catalytic subunit of the switch/sucrose non-fermentable 
chromatin-remodeling complex, and its inactivation has 
been strongly linked to aggressive tumor biology. In small 
cell carcinoma of the ovary and thoracic sarcomas, SMARCA4-
deficient tumors are associated with poor prognoses; median 
survival is often below one year.1,2 In non-small cell lung 
cancer, SMARCA4 alterations similarly predict shorter overall 
and progression-free survival.3,12 Interestingly, some studies 
suggest that SMARCA4-deficient tumors may respond 
more favorably to immune checkpoint inhibitors, raising 
the possibility of immunotherapy as a targeted therapeutic 
strategy.12-14

APC mutations, by contrast, are central to Wnt/β-catenin 
pathway activation and have been associated with colorectal 
and adrenal carcinogenesis, often contributing to aggressive 
tumor biology.4,5 MYBP3 variants, although less well 

characterized, have been reported in pan-cancer sequencing 
efforts and may reflect underlying genomic instability rather 
than acting as true driver mutations.6

In our patient, the coexistence of three synchronous 
tumors harboring molecular alterations contrasts with the 
otherwise favorable clinical outcome achieved following 
complete resection. This underscores the importance of 
multidisciplinary evaluation: while genetic findings raise 
concerns for long-term risk, the absence of recurrence after 
nearly two years highlights that surgical management at 
an early stage remains the most decisive prognostic factor. 
Future studies may clarify whether patients with SMARCA4-
altered tumors should benefit from closer surveillance or 
early inclusion in immunotherapy protocols.

CONCLUSION

This case represents an exceptionally rare coexistence 
of three synchronous primary tumors: RCC, ACC, and a 
mediastinal mature teratoma. Despite harboring molecular 
alterations including heterozygous SMARCA4, APC, and 
MYBP3 variants—changes usually associated with aggressive 
behavior—the patient achieved a favorable outcome with 
curative surgery alone. At 20 months’ follow-up, she remains 
disease-free without adjuvant systemic therapy. This case 
highlights that early-stage diagnosis and complete resection 
can outweigh adverse molecular markers while emphasizing 
the importance of vigilant follow-up and the consideration of 
molecular risk in surveillance planning.
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