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Abstract  
Primitive neuroectodermal tumor is a rare malignancy of the Ewing`s sarcoma family of 
neoplasms, constituted by small round malignant cells. They more often occur in children and 
young adults, and the prognosis is more favorable than in older adults. The occurrence of this 
tumor in adrenals is exceeding rare and case studies are scarce. A 27-year-old man is herein 
described with the adrenal tumor confirmed by immunohistochemistry and FISH methods. 
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Introduction 

Primitive neuroectodermal tumors (PNETs) 
are rare cancers that belong to the family of 
Ewing's sarcomas and are characterized by 
small round cells [1-6]. They more often 
affect children and young adults, and the 
prognosis is less favorable among the older 
groups [2-4,6]. PNETs are classified as central 
type - if occur in the central nervous system 
(CNS); and peripheral type - if are located 
outside the CNS or in the sympathetic 
nervous system [2]. Primary adrenal PNETs 
are very uncommon, with few cases described 
worldwide [6-11]. Herein is reported the case 
study of a young male patient with an adrenal 
PNET, and the diagnosis was established by 
utilizing both immunohistochemical and FISH 
methods [6-11]. 

Case Presentation  

A previously healthy 27-year-old man had dry 
cough and burning epigastric pain during 
three months, and the upper gastrointestinal 
endoscopy revealed a gastritis and H. pylori 
positive. As there was no improvement with 
the specific treatment, the abdominal 
tomographic study was done and detected a 
large mass on the left adrenal gland that was 
excised (Figure 1A-C). The tumor measured 
18.5 x 16.0 x 12.5 cm, weighing 1869 grams, 
with a lobed surface of brown and white 
color. On the cuts, there was a solid brown 
appearance with cystic hemorrhagic areas; 
focal residues of cortical adrenal structures 
were noted at the periphery. The tumor 
presented small blue cells, multiple foci of 
tubular neuroepithelial differentiation, with 
primitive areas of nodular and diffuse 
arrangements and malignant features (Figure 
2A). There were several foci of hyalinized and 
fibromyxoid stroma and areas of coagulative 
tumor necrosis, in addition to angiolymphatic 
infiltration. The neoplastic cells exhibited 
round or angular hyperchromatic nuclei and 
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Figure 1: (A) Abdominal tomographic image showing a conspicuous 
mass on the left adrenal gland; (B) and (C): excision of the primary 
adrenal tumor, which measured 18.5 x 16.0 x 12.5 cm; and (D): 
image of metastasis from the adrenal PNET with 15 cm of diameter 
in the segment VII of the liver. 

scarce clear cytoplasm; Flexner-Wintersteiner-
type tubules and rosettes were observed, with 
central lumen formed by cells of same pattern 
(Figure 2 B). Immunohistochemistry study 
showed cytokeratin and CD99 (Figure 2 C and 
D), in addition to S-100 protein; whereas the 
samples submitted to the evaluation of 22q12 
locus target sequences with a separation 
probe (LSI EWSR1 dual color) had a negative 
result (Figure 2 E). In addition to the negative 
result for rearrangement of the EWSR1 gene 
by the FISH method, the adrenal tumor also 
showed negativity for the NKX2.2 marker. 
Taken together, these characteristics 
contributed to rule out the initial hypothesis of 
PNET/ Ewing's sarcoma. Moreover, the tumor 
features were considered consistent with the 
diagnosis of immature malignant adrenal 
neoplasm of the type non-germ cell PNET. 
The treatment included 17 alternate cycles of 
chemotherapy with cyclophosphamide 600 
mg/m2 [1080 mg IV (D1 and D2)] and 
vincristine 1.5 mg/m2 [2.7 mg IV (D1 and 
D2)], cycles: 2-4-6-8-10-12-14; cisplatin 20 
mg/m2 [36 mg IV (D1 to D5)] and etoposide 
100 mg/m2 [180 mg IV (D1 to D3)], cycles: 
1-3-5-7-9-11-13. Two years after diagnosis, 
with BMI: 26.6 kg/m2, he had nonspecific 

symptoms and control evaluation 
was done. Abdominal image study 
(Figure 1D) showed a lesion with 
15 cm of diameter in the segment 
VII of the liver, which was 
removed along with 70% of the 
organ. Histopathological findings 
revealed metastasis from the 
adrenal PNET of small blue cells. 
After hospital discharge, the 
patient had dyspnea and the 
chest X-ray showed pleural 
effusion. Three pleural drainages 
were then performed with 
removal of 1340 ml of a greenish 
colored fluid, due to a biliary 
fistula, which was successfully 
controlled by surgery. As the end 
time of the first chemotherapy 
cycles was longer than six 

months, the same protocol of the initial 
schedule was then reintroduced after he 
underwent the hepatectomy. Currently under 
ambulatory treatment, the patient maintains a 
good clinical condition.  

Discussion  

PNETs are rare types of cancer with origin in 
the neuroectoderm, which belong to the 
family of Ewing's sarcomas (ES) and are 
characterized by the presence of small round 
blue cells. Children and young adults are 
more often affected, and the outcome is poor 
in elderly [1-6]. The degree of neuronal 
differentiation has been used to sub classify 
these tumors, such as classic ES with minimal 
evidence of neuronal differentiation; and 
ES/PNET, which demonstrates this 
differentiation in several modalities of 
microscopic evaluation [4]. Translocation of t 
(11; 22) (q24; q12) involving the EWSR1 
gene on chromosome 22 and the FLI-1 gene 
on chromosome 11 occur, yielding the 
EWL/FLI-1 fusion protein [1-7, 12]. Other 
change found in almost all PNETs is CD99, a 
very sensitive neural marker for this tumor, 
although not specific [4-6]. The gold standard 
diagnostic tool is the translocation showed by 
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Figure 2: Histopathological features of the adrenal PNET. (A) 
photomicrography of tumor sample showing small blue cells, multiple foci of 
tubular neuroepithelial differentiation, primitive areas of nodular and diffuse 
arrangements, and malignant features; (B) neoplastic cells with round or 
angular hyperchromatic nuclei and scarce clear cytoplasm, in addition to 
Flexner-Wintersteiner-type tubules and rosettes with central lumen formed by 
cells of same pattern; (C) and (D): immunohistochemistry study showing 
expression of cytokeratin and CD99; and (E): absence of rearrangement of 
the EWSR1 gene by FISH method. 

molecular techniques as FISH to detect the 
rearrangement of the EWSR1 gene [5]. 
Sometimes may be difficult to distinguish 
PNETs from other kidney cell-derived round 
cell tumors as the example of small cell 
carcinoma, small round cell desmoplastic 
tumor, or myxoid liposarcoma, because they 
can also express EWSR1 translocation [1-3, 5-
8, 12]. In addition, neuroblastoma, malignant 
lymphoma, synovial sarcoma and Wilms 
tumor may be diagnostic challenges due to 
the morphological similarity of these tumors 
and the rarity of PNETs [5]. Adrenal PNETs 
should be also differentiated from more 
frequent conditions affecting this gland, 
including neuroblastoma, pheochromocytoma, 
and cancer of the adrenal cortex. Very 
important data for differential diagnosis of 
PNETs include the presence of small blue 
round cells, CD99 (+) membrane, and EWSR1 
translocation [1-3, 5-8, 12]. The definitive 
diagnosis is hardly established prior to 
surgical intervention because it requires the 

routine combination of 
histology, 

immunohistochemistry and 
cytogenetic analysis [2]. 
PNETs can be found in the 
long and pelvic bones, as 
well as liver, kidneys, and 
adrenal glands [1, 2, 6-11]. 
In this patient the samples 
were submitted to 

immunohistochemical 
study, complemented with 
FISH evaluation. Initially, 
the possibility of classical 
ES/PNET was considered; 
however, some aspects 
were not consistent with 
this condition, as the 
negativity for NKX2.2 
marker [12], and the 
absence of the EWSR1 
gene rearrangement [1-3, 
5-8, 12]. Therefore, the 
case study of an immature 
non-germ cell malignant 

adrenal PNET is herein described. It is 
noteworthy that based on the current 
literature this condition has been considered 
exceedingly uncommon. 

Conclusions  

Adrenal PNET is a very rare tumor of rapid 
growth and severe prognosis, with nonspecific 
manifestations. PNETs more often originates 
in primitive neuroectoderm of young people. 
Suspicion is based on histology, but must be 
confirmed by immunohistochemistry and 
cytogenetic analysis. Surgical resection and 
chemo irradiation is the best option for 
treatment. 
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