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Clinical Presentation
	 A Twenty-three-year-old African American male with past medical history of recently diagnosed 
Cushing syndrome and Type 2 diabetes mellitus presented to the emergency room for worsening bilateral 
lower extremity edema and abdominal swelling. Patient reported that the swelling started 3 months ago, 
initiated from trunk, spreading to the whole body, accompanied with swelling face and significant weight 
gain. Patient also reported fatigue, orthopnea and difficulty swallowing. Physical exam was pertinent for 
moon face, buffalo hump, abdominal distention, diffuse striae and lower extremity edema. Laboratory re-
sults demonstrated hypokalemia and increased ACTH. Chest X ray was unremarkable and computed tomo-
graphy of the chest revealed an anterior mediastinal mass with focal calcifications and moderate amount 
of pericardial effusion (Figure 1). Patient was admitted for ectopic ACTH and Cushing Syndrome work-up 
by endocrinology. Cardiothoracic surgery was consulted and performed an anterior mediastinotomy with 
incisional biopsy of the anterior mediastinal mass and drainage of pericardial effusion. Several large inci-
sional biopsies were obtained and sent to Pathology. Positron emission computed tomography (PETCT) 
was requested and revealed moderate increase of FDG avidity within the anterior mediastinal soft tissue 
mass (Figure 2). Immunohistochemical stains showed tumor cells positive for CD56, AE1/AE3, Synapto-
physin, ACTH (focal), Chromagranin, TTF-1 and CAM5-2 and negative for CD99 and CK5/6 (Figure 3). Final 
diagnosis was Malignant Small Blue cell tumor with neuroendocrine differentiation. Radio-pathological 
findings correlation was consistent with Neuroendocrine carcinoma involving the mediastinum. Oncology 
was consulted and suggested chemo-radiation therapy as outpatient. Patient was stable to be discharged 
and follow up appointment with endocrine, hematology-oncology, radiation oncology and cardiothoracic 
surgery were ordered.
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Figure 1: Computed tomography of the chest with contrast. (A) axial, (B) coronal and (C) sagittal images demonstrated an 
anterior mediastinal soft tissue density mass measuring approximately 7 x 3 cm with punctate calcifications (yellow arrows). 
A moderate amount of pericardial effusion is also noted (red arrows).  

Figure 2: Positron emission computed tomography-CT fusion. (A) axial, (B) coronal and (C) sagittal images show moderate 
increase of FDG avidity within the anterior mediastinal soft tissue mass (yellow arrows). Red arrow within the axial view 
represents postsurgical changes. 

Figure 3: Permanent tissue sections represent nests and sheets of small tumor cells (A) with high nucleus to cytoplasmic 
ration, focally dark coarsely stipple (“salt and pepper”) chromatin with inconspicuous nucleoli, nuclear molding, overlap-
ping, and crush artifacts (insert touch preparation, H&E, 20x). Immunohistochemically, tumor cells show strong and diffuse 
membranous positivity for CD56 (B), weak and diffuse granular cytoplasmic positivity for synaptophysin (C), focal and weak 
cytoplasmic positivity for chromogranin (D), and strong and patchy cytoplasmic positivity for ACTH (E) (CD56, synaptophy-
sin, chromogranin, and ACTH immunostaining, respectively, 20x). Diffuse and strong nuclear positivity for TTF1 (F) supports 
the lung origin of tumor cells (TTF1 immunostaining, 20x).
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Discussion

	���������������������������� ��������������������������������������������������������������������Neuroendocrine carcinomas (NEC) are epithelial neoplasia. The most frequent location for NEC in-
cludes the gastrointestinal tract, genitourinary tract, lungs, and thymus. Uncommon locations for NEC are 
retroperitoneum, mesentery, presacral region, inferior vena cava and mediastinum [1]. The WHO classifies 
NEC of the lung, pleura, thymus, and heart into low-grade NET (typical carcinoid), intermediate-grade NET 
(atypical carcinoid) and high-grade tumors (large cell NEC and small cell NEC) [1,2]. Approximately 30% 
of Neuroendocrine tumors (NETs) present with secretory syndromes. Cushing’s syndrome caused by a me-
diastinal NET is rare, with limited literature [3]. Clinically, patients with ectopic producing adrenocortico-
tropic hormone (ACTH) neuroendocrine tumors present with Cushing’s syndrome symptomatology such 
as weight gain, fatigue moon face, buffalo hump, abdominal distention, diffuse striae, and lower extrem-
ity edema. Laboratory abnormalities include increased ACTH, hyperglycemia, hypokalemia, among others. 
[4,5]. Radiology imaging findings of NEC include soft tissue mass density with punctuate calcifications on 
computed tomography. PET-CT revealed a focus of increase FDG avidity within the mass. Definitive diagno-
sis of NECT is made by pathology. Small round blue cell tumors (SRBCTs), which was the final pathological 
diagnosis in our case, are neoplasms composed of small, round, basophilic cells on hematoxylin and eosin 
(H&E) staining. Intrathoracic SRBCTs include small cell lung carcinoma, Ewing sarcoma, extranodal mar-
ginal zone B‑cell lymphoma, embryonal rhabdomyosarcoma, desmoplastic small round cell tumor, post-
transplant lymphoproliferative disorder and NEC [6]. The immunohistochemical markers of NEC are chro-
mogranin, synaptophysin and CD56.  NEC arising from lungs/mediastinum are positive for CK7 and TTF-1. 
ACTH secreting NEC are positive for ACTH stain [1-7]. In our case, diffuse and strong nuclear positivity for 
TTF1 supports the lung origin of tumor cells instead of thymus origin. Chemotherapy with steroidogenesis 
inhibitors or glucocorticoid receptor antagonist represents a novel management for NEC secreting ACTH 
[8,9]. North American Neuroendocrine Tumor Society guidelines suggest surgical resection with mediasti-
nal lymphadenectomy for locoregional disease [1,10].
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