
Abstract. Background/Aim: Primary small cell neuroendocrine
carcinoma (SCNEC) of the adrenal gland is extremely rare with
limited reports in the literature. There remain no definitive
treatment guidelines, largely due to the rarity of the malignancy.
Case Report: We present the case of a 62-year-old Caucasian
male who presented with low back pain and was found to have
a large retroperitoneal mass arising from the left adrenal gland,
measuring 18.3 × 12.2 centimeters (cm). Biopsy was consistent
with small cell carcinoma/high grade neuroendocrine
carcinoma. Staging workup including CT chest and bone scan
was negative. The patient was treated with chemotherapy,
radiation therapy, and surgery; complete pathological response
of the left adrenal tumor was achieved. Surveillance imaging
every three months continued to show no evidence of recurrent
disease. Conclusion: Primary SCNEC of the adrenal gland is
rare and lacks standard treatment guidelines. Our case
represents a possible treatment approach that may provide better
clinical outcomes, however, further investigations are necessary
to help define ideal treatment guidelines.

Neuroendocrine tumors (NETs) are neoplasms that develop
from neural and hormonal cell types and comprise an
extensive group of tumors, which most commonly occur in
the lungs, small intestine, appendix, and pancreas. Less
frequently, NETs arise from the thyroid, parathyroid, pituitary,
and adrenal glands (1). NETs arising in the adrenal glands are

typically pheochromocytomas and paragangliomas (2).
However, small-cell neuroendocrine carcinoma (SCNEC)
arising from the adrenal gland is an exceedingly rare disease
with limited cases in the literature. Given the rarity of the
disease, treatment guidelines are not well established due to
the lack of large, randomized trials. We present a case of a
62-year-old Caucasian male diagnosed with a locally
advanced primary SCNEC of the adrenal gland who was
treated with chemoradiation followed by surgical resection
with a complete pathological response. We then review the
available literature to further elucidate information regarding
the diagnosis, treatment, and prognosis of SCNEC of the
adrenal gland.

Case Report

The patient is a 62-year-old male with a past medical history
significant for hypertension who presented with left lower
back pain, weight loss of 25 pounds, decreased appetite, and
night sweats for a month. Computed tomography (CT) of the
abdomen and pelvis revealed a large heterogenous
retroperitoneal mass measuring 18.3×12.2 cm arising from
the left adrenal gland. The mass obliterated the left renal vein
and adrenal gland, encased the left renal artery, and invaded
the splenic vein (Figure 1). Fine needle aspiration and biopsy
of the left adrenal gland revealed small cell carcinoma/high
grade neuroendocrine carcinoma (Figure 2). An extensive
immunohistochemical workup was performed; the tumor cells
were positive for synaptophysin, chromogranin, CD56, CAM
5.2, AE 1/3, P40 and GATA-3, and were negative for TTF-1,
CDX-2, PAX-8, CD99, S-100, NF, desmin, WT-1, and
inhibin. Magnetic resonance imaging (MRI) of the brain
showed an 8 mm enhancing nodule that appeared to be dural-
based in the right frontal region and which reflected an
incidental meningioma versus metastasis. CT scan of the head
showed no significant calcification in the region of the 8 mm
enhancing lesion. CT scan of the chest showed no evidence
of metastatic disease. A nuclear medicine (NM) bone scan
revealed no evidence of osteoblastic osseous metastatic
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disease. The patient was started on cisplatin and etoposide
and completed six total cycles. Atezolizumab was started after
cycle five for maintenance therapy when new data emerged
that its addition benefits patients with metastatic small cell
lung cancer (3); Atezolizumab was stopped at cycle 14 due
to the development of an adverse side effect concerning for
autoimmune hemolytic anemia. Concurrently, the patient
completed radiation therapy to the left adrenal gland during
cycle three and four of chemotherapy.
Repeat CT scan of the abdomen and pelvis approximately

three months after chemoradiation showed a considerable
decrease in the size of the mass, measuring 4.6×4.9 cm (Figure
3). Subsequently, the patient underwent surgical resection of
the spleen, left kidney and adrenal gland, and distal pancreas.
Pathology demonstrated a complete pathological response of
the left adrenal tumor with no involvement of the spleen,
omentum, or left kidney. An incidental 0.9 cm well-
differentiated pancreatic neuroendocrine tumor, World Health
Organization (WHO) grade 1, was noted in the distal pancreas
without lymphovascular invasion or positive lymph nodes.
Pancreatic and splenic lymph nodes were negative for tumor.
Surveillance imaging approximately every three months
continued to show no evidence of disease. Patient currently
remains on active surveillance with scans every three months
and is now 26 months from initial diagnosis. Informed consent
was not obtained from the patient as no identifiable information
is presented.

Discussion

Neuroendocrine malignancies consist of numerous subtypes
including well differentiated, moderately differentiated, and
poorly differentiated tumors, with small cell carcinoma
(SCC) being classified as a poorly differentiated
neuroendocrine tumor (4). SCC is a unique malignancy as it
exhibits characteristic biological and clinical behaviors and
has distinct histologic and cytologic features. Histologically,
SCC appears as round, small hyperchromatic cells with
minimal cytoplasm, finely dispersed “salt and pepper”
chromatin, a non-distinct nucleoli, and high mitotic rates and
proliferation indices (5). Associated with cigarette smoking,
SCC most commonly occurs in the lung where it is known
as small cell lung cancer (SCLC); when it occurs in other
sites, it is known as extrapulmonary small cell carcinoma
(EPSCC). Regardless of its location, SCC is a high grade,
poorly differentiated neuroendocrine malignancy exhibiting
aggressive clinical behavior with high metastatic potential,
typically yielding a poor prognosis (6). 
Our case report represents the rare finding of a locally

advanced, primary small cell neuroendocrine carcinoma
confined to the adrenal gland. We review the available
literature to gain additional knowledge about the diagnosis,
treatment, and prognosis of SCNEC of the adrenal gland.

EPSCC is an uncommon disease with an incidence of
approximately 0.1%-0.4% of all cancers in the United States
(7). EPSCC can arise in various body sites, such as the
esophagus, thymus, pancreas, stomach, cervix, abdominal
lymph nodes, abdominal wall, bladder, colon, maxillary
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Figure 1. Initial computed tomography (CT) of the abdomen/pelvis
revealed a large, heterogenous retroperitoneal mass arising from the
left adrenal gland, measuring 18.3×12.2 cm (white arrows). The mass
obliterated the left renal vein and adrenal gland, encased the left renal
artery, and invaded the splenic vein.
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Figure 2. Cytopathology from core biopsy of left adrenal gland mass A) High Magnification micrograph of left adrenal mass biopsy (40×,
Hematoxylin and Eosin stain) and B) touch preparation cytology (40×, Diff-Quik stain) show crowded, small, hyperchromatic tumor cells exhibiting
characteristic features of SCC such as nuclear molding and streaking due to crush artifact, high nuclear to cytoplasmic ratios, indistinct nucleoli
and rosette-like architecture seen on cytology.



sinus, nasal cavity, ovary, parotid gland, and liver (8). Most
commonly though, EPSCC primary sites include the
gastrointestinal and genitourinary tracts (9). While the more
common malignant adrenal tumors such as adrenal cortex
carcinoma and neuroblastoma have been reported, and SCC
metastasis to the adrenal gland is not unusual, there exist
only a few cases of primary EPSCC in the adrenal gland.
Ogawa et al. described a case of a patient found to have a
left adrenal mass with biopsy confirming SCNEC. Metastatic
workup was negative, so the patient was diagnosed with
primary SCNEC confined to the adrenal gland. Due to poor
functional status, the patient underwent adrenalectomy but
not chemotherapy; he subsequently developed metastatic
disease and passed away within one year (10). Additionally,
Dong et al. described a case of EPSCC of the adrenal gland,
however, the patient did not have disease confined to the
adrenal gland as tumor thrombus was noted to be extending
into the renal vein (11). In a retrospective review performed
by Chang et al., of the 18 patients diagnosed with
genitourinary SCC between 2002 and 2013 and treated at the
Fudan University Shanghai Cancer Center, one patient had
disease that originated from the adrenal gland. However, the
patient was noted to have metastatic disease and was treated
with cisplatin and etoposide (12). Similarly, Kim et al.
conducted a single-institution retrospective review of 24
patients with EPSCC; one patient had EPSCC of the adrenal
gland but had extensive disease (ED) (13). Interestingly, in
a large retrospective review of 1,618 patients with EPSCC
identified in the Thames Cancer Registry database for South
East England, no patients were noted to have EPSCC
localized to the adrenal gland, reinforcing the rarity of this
disease (14).  
Currently, no standard treatment guidelines exist for

EPSCC of the adrenal gland, in part due to the rarity of the
disease. The National Comprehensive Cancer Network
(NCCN) provides guidelines for resectable extrapulmonary
poorly differentiated neuroendocrine carcinoma, however,
therapy options are numerous and depend on the site of
disease. Therapy options include different combinations of
surgical resection, neoadjuvant or adjuvant chemotherapy
with either cisplatin/etoposide, carboplatin/etoposide,
FOLFOX (5-fluorouracil, leucovorin, oxaliplatin), FOLFIRI
(5-fluorouracil, leucovorin, irinotecan), or temozolomide
plus/minus capecitabine, and radiation therapy (RT) (15).
Given the biological, histological, and cytological similarities
between EPSCC and SCLC, treatment guidelines for EPSCC
are extrapolated from those of SCLC. Currently, NCCN
recommends systemic therapy with cisplatin/etoposide plus
concurrent RT for limited stage (LD) SCLC; for extensive
stage disease, systemic therapy with cisplatin/etoposide and
atezolizumab in combination with RT to symptomatic sites is
recommended (16). In a retrospective review by Brennan et
al., 120 patients with EPSCC were analyzed to elucidate

whether EPSCC should be managed with treatment protocols
similar to those of SCLC; the authors noted that the most
frequently administered chemotherapy regimen among these
patients consisted of cisplatin/etoposide or carboplatin/
etoposide. It was found that the median survival time for
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Figure 3. Follow up computed tomography (CT) of the abdomen/pelvis
after six cycles of cisplatin/etoposide and one cycle of atezolizumab,
approximately three months after initial diagnosis, shows a decrease in
the size of the mass, 4.9×4.5 cm (white arrows).



patients with ED and LD was 0.7 years and 1.4 years,
respectively. Additonally, definitive RT, LD, and
prophylactic cranial irradiation (PCI) were positive
prognostic factors; however, brain metastasis was less
frequent in patients with EPSCC, so the potential benefit of
PCI was found to be less than that in patients with SCLC.
The authors concluded that definitive chemoradiation was
associated with better outcomes and should be administered
whenever possible (5). Similarly, per the NANETS
consensus guidelines, systemic therapy with a platinum
agent, such as cisplatin or carboplatin, plus etoposide is
recommended in ED EPSCC and chemoradiation is
recommended in LD (17). Large, multicenter, prospective
studies are necessary to help define ideal treatment regimens
for EPSCC of the adrenal gland but are difficult to conduct
given the rarity of the disease. Thus, we hope this case adds
to the knowledge about this rare disorder and our approach
to include surgical resection in locally advanced disease, in
addition to chemotherapy and radiation treatment, may
improve patient outcomes.

Conclusion

We present here a case of primary SCNEC localized to the
adrenal gland, an extremely rare disease entity. Our case
represents a treatment approach consisting of surgical resection
in addition to chemoradiation for locally advanced disease,
which may provide better clinical outcomes. However, a lack
of standard treatment guidelines remains for EPSCC of the
adrenal gland, thus, necessitating further investigations
consisting of large, multicenter, prospective studies.
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