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Purpose: Gastrointestinal neuroectodermal tumors (GNETs) are uncommon malignant 
tumors derived from ectodermal primitive neural cells.
Patients and Methods: We retrospectively analyzed 2 GNET cases at our hospital and the 
remaining 94 cases in the literature to determine clinicopathological prognostic factors.
Results: The patients had a mean age of 36 years and a median tumor size of 4.5 cm. A total 
of 67.0% of the tumors were located in the small intestine, and 76.4% of the patients 
presented recurrence or metastasis. There was a significant difference in sex and presence 
of osteoclast-like cells (P<0.01). Microscopically, most cells were round or short spindle-like 
in shape, with weak eosinophilic or clear cytoplasm. Neoplastic cells were always arranged 
in solid sheets, nests, and pseudoalveoli. Immunohistochemistry showed strong, diffuse S100 
and SOX10 expression, with a complete absence of HMB45 and Melan-A expression. A 
total of 72.9% of the cases revealed genetic EWSR1 recombination, including our 2 cases. 
The median time to death and first metastasis was 61 months and 12 months, respectively. 
K-M analysis showed a great difference in survival according to lymph node invasion or 
distant metastasis (M+N), independent lymph node metastasis (N), lower histological grades 
(G2), and aggressive chemoradiotherapy (P=0.026, P=0.027, P=0.039 and P=0.037). 
However, independent T, independent M, and postoperative routine adjuvant therapy showed 
no statistical influence on overall survival or disease-free survival.
Conclusion: GNET is a new entity distinct in its clinical, morphological, immunochemical, 
and genetic features. Radical excision, close follow-up and adjuvant therapy may be effective 
for prolonged survival.
Keywords: gastrointestinal neuroectodermal tumor, clear cell sarcoma-like tumor, GNET, 
SWI/SNF

Introduction
Gastrointestinal neuroectodermal tumors (GNETs) are rare malignant tumors 
derived from the neural crest and resembling clear cell sarcoma (CCS) on micro-
scopy. This type of tumor was first distinguished from CCS of the gastrointestinal 
tract (CCS-GIT) by Zambrano in 2003 due to the lack of melanin expression and 
the rich presence of osteoclast-like cells.1 No earlier than Zambrano, other research-
ers also reported the resemblance of gastrointestinal tumors to CCS of soft tissue 
and gastrointestinal tumors occurring with EWSR1 genetic translocation.2 In 2012, 
Stockman reclassified this type of tumor as a “gastrointestinal neuroectodermal 
tumor” considering the neuroectodermal propensity on immunology and the results 
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of the genetic study in their 16 cases.3 Currently, GNET 
remains a controversial tumor entity and has not been 
classified as an independent tumor from CCS, as reported 
by the WHO classification of tumors of soft tissues and 
bone, 4th edition.4

Currently, only 96 cases have been reported world-
wide, and most of the patients have been young and mid-
dle-aged adults. GNETs are usually located in the small 
intestine and normally have EWSR1-ATF1/CREB1 
fusions. These tumors are typically negative for melanin 
expression, such as HBM45 and Melan-A expression, but 
always positive for S100 and SOX10 expression. On the 
other hand, these tumors are easily misdiagnosed due to 
the lack of specificity in terms of morphological features. 
Due to the lack of specific treatment and the occurrence of 
early metastasis, most patients have a poor prognosis. 
Hence, more clinical and experimental studies of this dis-
ease should be performed.

In this paper, 2 GNET cases are presented, along with 
the results of the statistical analysis of clinical and patho-
logical data from 94 cases in the literature. We aimed to 
improve the understanding and reduce the misdiagnosis of 
GNETs for clinical therapy.

Patients and Methods
Case Selection
From 2012 to date, 2 patients were diagnosed with GNETs 
at The First Affiliated Hospital of Bengbu Medical 
College. Their medical and pathological records were re- 
examined by 3 experienced pathologists. All medical 
information was obtained from hospital clinical records, 
and follow-up investigations were permitted by our 
patients. Both patients have provided informed consent 
for their case details to be published. PubMed and CNKI 
(China National Knowledge Internet) were searched for all 
cases up to April 2020. Clinical and clinicopathological 
features, including tumor size, nuclear mitosis, treatment, 
age, and follow-up information, were carefully analyzed in 
literature and our 2 cases. This study was approved by the 
Medical Ethics Committee of The First Affiliated Hospital 
of Bengbu Medical College and conducted following the 
ethical guidelines of the Declaration of Helsinki.

Immunohistochemical Staining
After sampling, formalin was used for fixation, followed 
by dehydration, embedding, sectioning, and HE staining. 
EnVison’s two-step method was adopted for 

immunohistochemical staining, and the PBS method was 
performed as a negative control. The antibodies used in the 
study are shown in Table 1.

Fluorescence in situ Hybridization (FISH) 
Examination
FISH was used to detect EWSR1-related gene fusions. The 
testing process was strictly controlled. Positive results 
were critically judged with a critical value of 15%. The 
probe was obtained from Ambiping Medical Technology 
Company, Guangzhou, China.

TNM Staging
We performed TNM staging according to the TNM staging 
criteria for sarcomas of the abdomen and thoracic visceral 
organs set by the American Joint Committee on Cancer 
(AJCC, 8th edition). Tumor classifications of T1, T2a, 
T2b, T3, and T4 indicated tumors that were organically 
confined, that had invaded to the serosa, that had invaded 
to beyond the serosa, that invaded to other organs, and that 
showed multifocal involvement. The histological grade 
(G) of soft tissue sarcoma is based on the level of tumor 
differentiation, the mitotic count, and tumor necrosis. At 
least 3 points are scored for undifferentiated and neuroec-
todermal tumor cells; hence, the G classification of GNETs 
should be higher than G2.

Statistical Analysis
Comprehensive analyses were performed for all published 
GNET cases and our 2 cases. Survival to death and metas-
tasis were carefully defined. Overall survival (OS) was 
defined as the period from diagnosis to death or the end 
of follow-up. Disease-free survival (DFS) was defined as 

Table 1 Antibody Used in the Study

Antibody Source Item Number Clone

S100 Maixin Kit-0007 4C4.9
Melanoma Maixin MAB-0098 HMB45

CD117 Maixin MAB-0590 2E4

DOG-1 Maixin Kit-0035 SP31
CD34 Maixin Kit-0004 QBEnd/10

SOX-10 Maixin RMA-0726 EP268

Syn Maixin Kit-0022 SP11
CD56 Maixin Kit-0028 123C3.D5

Desmin Maixin Kit-0023 D33
Vimentin Maixin Kit-0019 V9

Ki-67 Maixin MAB-0672 MX006

BCL-2 Maixin MAB-0014 8C8
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the period from diagnosis to first evidence of metastasis or 
recurrence.

SPSS 17.0 was used for statistical analysis. Differences 
in proportions and means were analyzed using Student’s t 
analysis. The Kaplan–Meier (K-M) method was used for 
the analysis of survival to death and first metastasis. 
Differences were assessed using the Log rank test. The 
significance level was set as P< 0.05. The median OS and 
DFS were determined by K-M analysis.

Results
Clinical Characteristics
One patient was a 17-year-old male. He was admitted to 
our hospital because of abdominal pain, melena, fatigue, 
intermittent low fever, and weight loss lasting for more 
than 2 months. The serological examination showed nega-
tive results for tumor markers. Gastroscopy revealed an 
irregular mass 6.0 cm×5.0 cm×5.0 cm in size located in 
the stomach, with necrosis and ulceration on the surface 
(Figure 1A and B). Subsequently, he underwent partial 
gastrectomy and abdominal lymph node dissection.

The other patient was a 62-year-old female. She had 
recurrent abdominal pain, diarrhea, and hematochezia last-
ing for more than 6 years. Due to the aggravation of 
intermittent abdominal pain and an increase in the size of 
the abdominal mass, she was admitted to the hospital for 
further treatment. The serological examination showed no 
obvious abnormities. The physical examination showed a 
hard mass in the lower right quadrant with poor mobility. 
Computed tomography (CT) confirmed a lump with a 
length of 4.0 cm in the right abdomen (Figure 1C and 
D). Laparoscopic right hemicolectomy and cholecystect-
omy were performed. Several hepatic metastases were 
observed, and enlarged lymph nodes were observed during 
the operation.

Pathological Morphology
Tumor cells in these 2 cases were mainly located in the 
lamina propria and mucosa, with focal expansion to the 
serous membrane and the extramural fat. In addition, neo-
plastic cells in the 2 patients were predominantly arranged 
in solid sheets and nests, separated by fibers (Figure 2A). 
In case 2, focal cells were loosely arranged, presenting 
pseudocapillary and pseudoalveolar growth patterns 
(Figure 2B and C). Most tumor cells in the 2 cases were 
round or short spindle-like in shape, with round, oval, or 
partially vacuolated nuclei. In case 1, rich osteoclast-like 

cells and mitotic nuclei were easily found, with clear 
cytoplasm and large atypical nuclei in most of the cells 
(Figure 2D). The majority of cells in case 2 were com-
paratively transparent, with weak eosinophilic cytoplasm 
and vacuolated nuclei (Figure 2B and C). Atypical mitotic 
nuclei could also be observed. Osteoclast-like cells were 
absent in this case.

Results of Immunohistochemistry
S100 and SOX10 showed diffuse, strongly positive 
expression (Figure 2E and F). There was a complete lack 
of expression for melanin markers, such as HMB45 and 
Melan-A, in the two cases. Vimentin and BCL-2 expres-
sion was strongly positive in one patient, while focal 
vimentin expression was found in the other patient. The 
results for other immunohistochemistry markers, such as 
WT-1, CK, CD117, CD34, CD99, EMA, NSE, CD56, Syn, 
and MyoD1, were all negative. Tissue rich in osteoclast- 
like cells was positive for CD68.

Genetic Testing
The proportion of neoplastic cells with an abnormal signal 
was 75% and 80% in our two cases, which far exceeded 
the critical value of 15%. The results indicated fracture 
rearrangement of the EWSR1 gene (Figure 3A and B, 
respectively).

Results of Treatment and Follow-Up
The two patients underwent surgical treatment. However, 
neither patient received adjuvant chemotherapy or radio-
therapy after the operation. Patient 1 has survived for 10 
months without metastasis or recurrence, while the other 
patient survived for more than 6 months, with small liver 
metastases discovered during the operation.

Comparative Analysis of Published Cases
A total of 96 cases, including our 2 cases, were identified 
(Supplementary file 1). The data of 54 females, 37 males, 
and 5 patients without sex information were collected. 
Patients were aged from 5 to 82 years old, with a median 
age of 36 years (Table 2, Figure 4A). GNETs were mostly 
located in the small intestine (67.0%).5 The stomach 
(13.8%) and colon (9.6%) were also frequently influenced 
(Table 2). The tumor size ranged from 1.2 cm to 15.0 cm, 
with a median size of 4.5 cm. The lymphatic system and 
liver were two of the most frequent sites of GNET metas-
tasis (Table 2). Microscopically, most cells were round or 
short spindle-like in shape, with weak eosinophilic or clear 
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cytoplasm. Neoplastic cells were always arranged in solid 
sheets, nests, and pseudoalveoli. The prevalence of nuclear 
mitosis and necrosis was variable. The mitotic number 
ranged from 3 to 30 per 10 high-power field (HPF), with 
an average number of 8.0 and a median count of 9.53. 
Osteoclast-like cells are a specific characteristic of 
GNETs. Osteoclast-like cells were present in 36 of 71 
cases, and Student’s t-test revealed the importance of 
these bizarre cells (P<0.01). The immunohistochemical 

results showed strong, diffuse S100 and SOX10 expres-
sion, with a complete absence of HMB45 and Melan-A 
expression. Genetic recombination of EWSR1 was found 
in 72.9% of the patients.

The TNM staging results and follow-up data are shown 
in Table 3. Sixty-eight percent of the patients presented 
with transmural tumors (T2a or T2b). The histological 
grade was G2 (88.1%) in most patients, with G3 (11.9%) 
accounting for the remaining proportion. In addition, 26 

Figure 1 CT images from our cases. (A) Precontrast CT image from case 1 revealing an irregular mass 6.0 cm×5.0 cm×5.0 cm in size located in the stomach (red arrow). 
(B) Contrast-enhanced image from case 1 showing distinct luminal stenosis and heterogeneous enhancement (red arrow). (C) Precontrast CT image from case 2. CT 
confirmed a mass with a length of 4.0 cm in the right abdomen (red arrow). (D) Contrast-enhanced image from case 2 showing uneven enhancement of the tumor at the 
ileocecal junction (red arrow).
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patients had lymph node invasion and 14 had distant 
metastasis at the time of diagnosis (N and M). The median 
follow-up time was 18 months, and the majority of follow- 
up times were within 48 months (89.2%) (Figure 4B). OS 
ranged from 0.69 to 161 months, with a median of 61 
months (Figure 5A). DFS ranged from 1 to 109 months, 
with a median of 10.0 months and an average of 14.0 
months; the median time to first metastasis was 12 months.

There are currently no specific GNET staging scores 
according to the AJCC. Hence, topography (T), lymph 
node invasion (N), distant metastasis (M), and histological 
grade (G) were analyzed using the K-M method. Lymph 
node invasion or distant metastasis (M+N) had a signifi-
cant influence on OS and DFS (Table 3) (Figure 5B and 
C). Independent lymph node metastasis (N), lower histo-
logical grades (G2), and aggressive chemoradiotherapy 

Figure 2 Morphology of neoplastic cells. (A) Neoplastic cells were mainly arranged in solid sheets and nests, separated by fibers (×100). (B and C) Focal cells were present 
in pseudocapillary and pseudoalveolar architectures (×400, red arrow). Most cells were round or short spindle-like in shape, with weak eosinophilic or clear cytoplasm. (D) 
Microscopic findings revealed tissue rich in osteoclast-like cells in one case (400×, red arrow). The nuclei were obviously atypical, round, or oval, with vacuolation in many 
cells. (E and F) Staining for S100 and SOX10 was diffuse and strongly positive (×400).

Figure 3 FISH genetic testing of EWSR1. The proportion of neoplastic cells with an abnormal signal was 75% (A) and 80% (B) in our two cases (yellow arrow). The 
threshold value was 15%. The excessive number of abnormal cells indicated rearrangement of the EWSR1 gene.
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affected OS (P=0.027, P=0.039 and P=0.037) (Table 3) 
(Figure 5D–F). However, independent T, independent M, 
and postoperative routine adjuvant therapy showed no 
statistical influence on OS or DFS (Table 3).

Discussion
GNETs are rare malignant tumors with a poor prognosis. 
In 2003, Zambrano initially described a new entity distinct 
from CCS.1 In 2012, Stockman analyzed 16 cases and first 
identified the tumors as GNETs using immunohistochem-
ical and ultrastructural evidence. In his study, it was 
hypothesized that neoplastic cells may originate from 
autonomic primitive neural cells with a complete lack of 
melanocytic differentiation.3,6 Yuan Li provided further 
proof of the derivation of GNETs by reporting the first 
case of a GNET occurring in the bronchia.7 In this paper, 
we conducted a statistical analysis of numerous GNET 
cases reported worldwide for the first time and aimed to 
identify the clinicopathological and prognostic features of 
GNETs.

Many GNETs might be misdiagnosed, most commonly 
as CCS-GIT lesions. Generally, we concluded that GNETs 
are a new entity distinct from CCS-GIT lesions. In contrast 

to the absence of melanocytic differentiation in GNETs, 
CSS lesions are always positive for the melanin markers 
HMB45/Melan-A, and melanin granules are commonly 
visible on electron microscopy. Compared to the wider 
distribution of CCS lesions, 90.4% of GNETs were present 
in the GIT, 5.3% in the esophagus, one in the anal canal, 
and one in the bronchia.7–10 In addition, GNETs affect 

Table 2 Clinical Features of GNET Patients

Features Group 
Classification

Statistical 
Results

Anatomic tumor site Esophagus 5.3%(5/94)
Stomach 13.8%(13/94)
Small bowel 67.0%(63/94)

Jejunum 10.6%(10/94)

Ileum 24.5%(23/94)
Colon 9.6%(9/94)

Others 4.3%(4/94)

Metastases or recurrence 

(55/72)

Lymph 49.1%(27/55)
Liver 54.5%(30/55)
Recurrence 16.4%(9/55)

Lung 10.9%(6/55)

Metastases at first 

presentation(33/59)

Lymph 45.5%(15/33)
Liver 24.2%(8/33)

Lung 0.3%(1/33)

OS (Months) Death 25.4%(18/71)
Alive 74.6%(53/71)

DFS (Months) Recurrence or 
metastases

65.8%(27/41)

Alive without 

disease

34.1%(14/41)

Abbreviations: OS, overall survival time; DFS, disease-free survival time.

Figure 4 General distribution of GNET patients. (A) Distribution of the patients’ 
age follows a normal curve, with a range of 5 to 82 and a median of 36. The 
majority of patients were young adults aged 20 to 40 years. (B) Distribution of the 
follow-up time. The follow-up date was mainly within 48 months, with a median of 
18 months and an average of 27.8 months.
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younger patients than CSS, with a median of 36 years and 
57 years, respectively.6 The majority of GNET patients are 
young adults aged 20 to 40 years.11 Only 5 patients were 
over 60 years old, and 1 was under 10 years.8,12 Distinct 
from the male predominance of CCS-GIT lesions, women 
prevailed in the GNET group, with a ratio of 1:1.5 between 
males and females (P < 0.01). This result is different from 
that in previous reports that noted sexual equality in their 
analyses.13 Osteoclast-like cells are also a specific charac-
teristic of GNETs and were present in 36 of 71 cases 
(P<0.01).14 FISH genetic testing could also improve the 
confidence in the diagnosis, as 72.9% of GNETs presented 
EWSR1-ATF1/CREB1 restructuring. Genetic restructuring 
could also be found in many other tumors, such as CCS, 
Ewing sarcoma, and myxolipoma.1,3,15 Thus, it is essential 
to take full consideration of the histopathological character-
istics, immunochemical features, and FISH results for diag-
nosing GNETs.

GNETs have been reported as an aggressive malig-
nancy with rapid progression.5 The results of our statistical 
analyses are comparable to those of previous reports. 
Among the 16 cases reported by Stockman, approximately 
50% of the patients died, and 43.6% had metastasis at 
presentation.3 According to the review of 58 cases 
reported by Green, the rates of death and first metastasis 
were 20.7% and 46.6%, respectively.6 The median time to 
death and metastasis was 9.5 months and 1 month, 

respectively, in Green’s study.6 Meanwhile, in our review 
of the follow-up data, approximately 76 cases were 
included; among them, 18 patients (25.4%) died of the 
tumor, 55 patients had metastasis or recurrence (76.4%), 
and 33 GNET patients had metastasis at diagnosis (55.9%) 
(Table 2). Approximately 40% of the patients experienced 
metastasis or recurrence within 0.5 years after surgical 
treatment, and 81.8% did within 2 years. OS was within 
48 months for most patients (89.2%), and only 8 patients 
survived for 5 years or more. The two-year disease-speci-
fic survival rate was approximately 71%. The median time 
to death and first metastasis was 61 and 12 months, 
respectively (Figure 5A). In our understanding, the long 
survival time may be attributed to the improvement of 
adjuvant therapies and lack of survival data. This may 
indicate that GNETs might not be as progressively malig-
nant as in previous reports. Further retrospective analyses 
should be conducted in the future.

As a new entity originating from gastrointestinal neu-
roectodermal precursor cells, GNETs cannot be appropri-
ately staged by diameter. Thus, instead of using guidelines 
for gastrointestinal carcinoma, we staged GNETs accord-
ing to the TNM staging criteria for sarcomas of the abdo-
men and thoracic visceral organs (AJCC, 8th edition). On 
TNM staging and K-M analysis, many features showed a 
significant influence on survival, such as the histological 
grade, metastasis at diagnosis, and independent lymph 

Table 3 TNM Staging and K-M Analyses of GNET Patients

Features Group Classification Statistical 
Results

K-M Analysis of OS (P-value) K-M Analysis of DFS (P-value)

Histological grades G2 88.1%(37/42) 0.039 0.842
G3 11.9%(5/42)

T (topography) T1 22.0%(11/50) 0.19 0.662
T2a 34.0%(17/50)
T2b 34.0%(17/50)

T3 2.0%(1/50)
T4 8.0%(4/50)

N (lymph invaded) N0 54.5%(31/57) 0.027 0.146
N1 45.6%(26/57)

M (distant 
metastasis)

M0 75.0%(42/56) 0.603 0.447
M1 25.0%(14/56)

M+N Yes 45.6%(26/57) 0.026 0.030
No 54.4%(31/57)

Adjuvant therapy Overall treatments 71.7%(33/46) 0.037 /
Postoperative treatments 47.8%(22/46) 0.99 0.697

Note: Bold and italic values indicateP < 0.05.
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Figure 5 The Kaplan–Meier survival curves of GNET patients. (A) The Kaplan–Meier’s survival curve of all patients. The two-year disease-specific survival rate was 
approximately 71%. The median time to death and first metastasis was 61 and 12 months, respectively. The median follow-up time was 18 months. (B) The Kaplan–Meier’s 
survival curve of TNM staging. People without lymph invaded or distant metastasis at first diagnosed also present of a better prognosis. (C) Staging of metastasis has a 
significant influence on disease-free survival time. People without metastases at diagnosis have an advantage to decrease postoperative metastases or recurrence. (D) K-M 
analysis shows a great difference in the overall survival time between populations of Grade 2 and Grade 3. It means that lower nuclear mitosis and lacking necrosis may link 
to a better prognosis. (E) Staging of independent lymphy metastasis (N) has a significant influence on overall survival time. People without lymphy metastasis when first 
diagnosed live a better predictive life. (F) The Kaplan–Meier’s survival curve of adjuvant therapy. Aggressive chemoradiotherapy of GNET treatments are effective in patients’ 
survival time.
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node metastasis. These results suggest that patients with 
metastasis are more likely to experience recurrence and 
further metastasis and have a poor prognosis. Lymph 
metastasis may play a more important role in GNET 
patient survival. In addition, a lower prevalence of nuclear 
mitosis and a lack of necrosis may be linked to a better 
prognosis. Hence, metastasis and mitotic activity should 
be taken into consideration when evaluating clinical risk.

Further, for the limitation of the retrospective study, 
adequate follow-up data, clinical trials, and more mole-
cular studies were not available for the rare malignan-
cies. Generally, radical surgical excision, close follow- 
up and various adjuvant therapies are common treat-
ments performed in many patients.16 Approximately 33 
patients underwent chemotherapy or radiotherapy, and 
among them, 22 underwent postoperative routine adju-
vant therapy (Table 3). Clinical management varied 
among the 8 patients who survived for more than 60 
months.16,17 Treatment with common antitumor drugs, 
such as ifosfamide, doxorubicin, crizotinib, and pazopa-
nib, was noted.18,19 Radiotherapy after lung and liver 
metastasis was also performed in some cases.16,20 Two 
scholars mentioned the possible influence of focal radio-
therapy on the neoplastic origin, but no experimental 
evidence was provided to confirm this influence.21 

Drug resistance and the lack of specific targeted treat-
ments are the main problems of clinical treatment.11 

According to the K-M analysis, aggressive chemother-
apy or radiotherapy was effective in increasing the time 
to death but not to first metastasis. Postoperative routine 
adjuvant therapy showed no effect on survival. Hence, 
in our opinion, GNET patients need to be diagnosed and 
treated early, before tumor metastasis. Chemotherapy or 
focal radiotherapy may be useful for prolonging survi-
val. Annual endoscopic examination is another effective 
and sensible preventive method.

The mechanism of GNETs is still unclear. Some scho-
lars have suggested abdominal radiotherapy.21 Luigi nar-
rowed the mechanism to that of Ewing sarcoma because of 
the expression of FLI-1 and a history of Ewing sarcoma.22 

Gao preferred immunological factors given the macro-
phages in the abdominal nodules in their cases.23 

Controversies regarding these isolated cases aside, the 
SWI/SNF-related hypothesis described by Stockman may 
be more reliable.3 Current findings have revealed possible 
oncogenic mechanisms, including the potential relation of 
GNET neoplastic oncogenes to the SWI/SNF complex.24 

Binding of the SWI/SNF complex could induce nuclear 

localization, change the balance of tumor inhibitors and 
lead to similar changes in terms of SWI/SNF gene 
mutations.25,26

GNETs could also be easily misdiagnosed as many 
other tumors. Neoplastic cells similar to those in mono-
phasic synovial sarcoma (MSS) have been reported. CD99 
and SOX10 are not expressed in MSS lesions, and genetic 
SYT fusion could be used to distinguish these lesions from 
GNETs. Additionally, gastrointestinal stromal tumors 
(GISTs) should be considered. The positive markers of 
GISTs, such as CD117, DOG1, and CD34, are negative 
in GNETs. Furthermore, osteoclast-like cells are rare in 
GIST cases. Regarding oncogenic performance, c-kit 
fusion is common in GISTs.

Conclusion
In summary, with a young onset age, poor prognosis, 
undefined pathogenesis, and unspecific treatments, 
GNETs are malignant tumors that merit further study. 
GNET should be suspected in cases of a tumor of gastro-
intestinal tract, which comprising epithelioid or spindle 
cells arranged in various patterns. Osteoclast–like cells 
and absence of melanin markers will be helpful. 
ESWSR1-ATF1/CREB1 genetic rearrangement is neces-
sary to confirm the diagnosis of GNET.
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