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a b s t r a c t 

Malignant gastrointestinal neuroectodermal tumors (MGNETs) are extremely rare malig- 

nant mesenchymal tumors derived from ectodermal neural cells of the gastrointestinal 

tract that most commonly arise in the small intestine. Preoperative diagnosis is challeng- 

ing owing to the lack of well-established imaging characteristics. Here, we report the case 

of a 50-year-old female patient with MGNET of the ileum. Computed tomography revealed 

a highly lobulated hypervascular mass and circumferential wall thickening in the distal 

ileum, whereas magnetic resonance imaging revealed marked diffusion restriction. A la- 

paroscopic ileal resection was performed. The patient remained recurrence-free for 1 year 

without additional treatment. Specific imaging characteristics observed in our case, includ- 

ing the combined pattern of wall thickening and submucosal mass formation, marked dif- 

fusion restriction, and highly lobulated appearance, may aid in differentiating MGNET from 

other tumors. 
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Introduction 

Malignant gastrointestinal neuroectodermal tumors
(MGNETs) are extremely rare malignant mesenchymal
tumors derived from ectodermal neural cells of the gastroin-
testinal tract. MGNET most commonly arises in the small
intestine, and approximately 110 cases have been reported
to date. Comprehensive imaging studies are limited, and dif-
ferentiating MGNET from other small intestinal tumors using
imaging studies is challenging. In this report, we present a
case of MGNET of the ileum that was difficult to diagnose
preoperatively and discuss the imaging features of MGNET
based on this case and previously published literature. 

Case description 

A 50-year-old woman with a 2-month history of fatigue visited
a local hospital. Clinical examination suggested an abdominal
mass on palpation, and the patient was referred to our hospi-
tal for further examination. Blood test results revealed anemia
with a hemoglobin level of 6.8 mg/dL, an elevated inflamma-
tory response (white blood cell count of 8.9 × 103 / μL and C-
reactive protein of 6.0 mg/dL), and hypoalbuminemia with an
albumin level of 2.7g/dL. Tumor markers, including CEA, CA19-
9, and sIL-2R, were negative. 

Computed tomography revealed a highly lobulated sub-
mucosal mass, approximately 5 cm in diameter, with cir-
cumferential wall thickening in the distal ileum, contigu-
ous with the ileal lumen, and exhibiting ulceration ( Fig. 1 ).
The tumor was hypervascular, with blood supplied from the
branches of the ileal and omental arteries, and early venous
return to the mesenteric vein was observed. Magnetic reso-
Fig. 1 – Axial (A) and coronal (B) contrast-enhanced computed to
hypervascular tumor located in the terminal ileum, which measu
exhibits circumferential wall thickening and forms a mass that p
nance imaging showed nonspecific intermediate signal inten-
sity on T1-weighted imaging and moderate hypointensity on
T2-weighted imaging, along with marked diffusion restriction
on diffusion-weighted imaging, with an apparent diffusion
coefficient (ADC) value averaging 0.8 × 10−3 mm2 /s ( Fig. 2 ).
Hyperintense areas on T2-weighted imaging were observed
within the tumor, suggesting cystic degeneration. Although
the highly lobulated nature of the tumor and its marked dif-
fusion restriction were atypical, a gastrointestinal stromal
tumor (GIST) was considered the most likely diagnosis. No
lymph node or distant metastases were observed. 

A laparoscopic ileal resection was performed. Intraopera-
tively, a distorted mass was detected, approximately 10 cm
from the distal end of the ileum. No disseminated lesions
were observed. The gross appearance showed a white tumor,
62 × 42 mm in size, partially surrounding the small intesti-
nal wall. Histologically, dense proliferation of round-shaped
to spindle-shaped tumor cells with a nested pattern was ob-
served, extending from the lamina propria to subserosa, with
partial protrusion into the mucosal surface and circumferen-
tial distribution within the muscularis propria along the short
axis of the intestine. Cystic degeneration was also observed
in the tumor. Capillary-rich stroma was also observed. Im-
munohistochemically, the tumor was positive for SOX10, S100,
and CD56, with very focal positivity for synaptophysin. In con-
trast, markers characteristic of GIST, such as CD117, CD34,
and DOG-1, were negative. Additionally, cytokeratin, which
is positive in epithelial tumors, and desmin, which is pos-
itive in smooth muscle tumors, were negative. Melanocyte
markers, such as HMB-45 and Melan-A, were also negative.
Subsequently, split fluorescence in situ hybridization revealed
translocation of the EWSR1 gene (22q12), confirming the di-
agnosis of MGNET ( Fig. 3 ). All resection margins were nega-
tive, and no lymph node metastases were observed. The pa-
tient remained recurrence-free for 1 year without additional

treatment. 

mography images of the pelvis show a highly lobulated, 
res approximately 5 cm in diameter (arrows). The tumor 
rotrudes outward. 
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Fig. 2 – Magnetic resonance imaging of the pelvis shows that the tumor exhibits intermediate signal intensity on 

T1-weighted imaging (A), moderate hypointensity on T2-weighted imaging (B), marked diffusion restriction with 

hyperintensity on diffusion-weighted imaging (C), and diffusion restriction on the apparent diffusion coefficient (ADC) map 

(D) (arrows). The average ADC value is 0.8 × 10−3 mm2 /s. 

Fig. 3 – Gross appearance of the resected mass (A) shows a white tumor 62 × 42 mm in size, partially surrounding the 
intestinal wall. Histologically, dense proliferation of round-shaped to spindle-shaped tumor cells with capillary-rich stroma 
is observed (Hematoxylin and eosin, ×200) (B). Immunohistochemical staining shows strong positivity for SOX10 (C) and 

S100 (D), whereas melanocyte markers such as HMB-45 (E) and Melan-A (F) are negative. Fluorescence in situ hybridization 

(G) demonstrates the translocation of the EWSR1 gene (22q12). 

 

 

 

 

 

 

 

 

Discussion 

MGNET was first reported by Zambrano in 2003 as “clear cell
sarcoma of the gastrointestinal tract” and was reclassified
as “MGNET” by Stockman in 2012 owing to immunohisto-
logical differences, such as lack of any specific markers of
melanocytic differentiation [ 1 ]. Stockman hypothesized that
MGNET is derived from autonomic nervous system-related
primitive cells of the neural crest that show a neural line of
differentiation, with a complete absence of melanocytic fea-
tures [ 1 ]. 
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Fig. 4 – Schema illustrating the 3 imaging patterns of malignant gastrointestinal neuroectodermal tumor. (A) Wall 
thickening pattern, (B) mass formation pattern, and (C) combined pattern of wall thickening and mass formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The age of onset ranges from 5 to 82 years, with a tendency
to affect relatively young to middle-aged adults with an aver-
age age of 36 years [ 2 ]. Most reports suggest no sex differences;
however, some reports indicate a slight female predilection
with a 1:1.5 ratio [ 1 ,2 ]. Approximately 90% of tumors arise in
the gastrointestinal tract, most frequently in the small intes-
tine (62.5%), followed by the stomach (25%) and colon (12.5%),
with a particular predilection for the ileum within the small
intestine [ 1 ,2 ]. In addition to the gastrointestinal tract, tumors
have been reported in the bronchi, head and neck, and heart
[ 3–5 ]. 

Common clinical manifestations include abdominal pain,
intestinal obstruction, anorexia, hemorrhage, and weight loss.
This tumor is an aggressive malignancy with rapid progres-
sion; 43%-55% of patients present with metastatic disease in
the liver or lymph nodes at diagnosis, and the median over-
all survival has been reported to be 10 months [ 2 ]. Surgery
is the treatment of choice for localized disease, whereas
chemotherapy is considered when surgery is not feasible or
distant metastasis occurs; however, standard treatment pro-
tocols have not been established. 

MGNET typically presents as a lobulated mass located in
the gastrointestinal wall, with an average tumor size of ap-
proximately 4.5 cm [ 2 ]. The tumor is centered within the
muscularis propria, often extending into the submucosa and
subserosa; in some cases, it protrudes into the lumen or
invades extragastrointestinal tissues, such as the omentum
and mesentery [ 6 ]. Tumors are often associated with necro-
sis, hemorrhage, cystic degeneration, and mucosal surface ul-
ceration. Histological examination reveals pseudoepithelial,
oval, and spindle-shaped tumor cells that proliferate in var-
ious patterns, including pseudoalveolar, pseudopapillary, mi-
crocystic, schema-like, bundled, and rosette-like patterns. Im-
munohistochemically, the tumor is characterized by positivity
for S100 and SOX10, while melanocyte markers such as HMB-
45 and Melan-A are negative. Molecularly, MGNET is charac-
terized by chimeric fusion proteins, such as EWSR1-ATF1 and
EWSR1-CREB1, resulting from chromosomal rearrangements
of t(12;22)(q13;q12) and t(2;22)(q33;q12), which can be diag-
nosed using split fluorescence in situ hybridization [ 1 ,2 ]. Pe-
ripheral primitive neuroectodermal tumors, another type of
tumor of peripheral neuroectodermal origin and a member
of the Ewing family of tumors, are characterized by fusion
genes such as EWSR-FLI1 and EWSR-ERG . Insabato et al. [ 7 ] sug-
gested that MGENT and peripheral primitive neuroectodermal
tumors share biological properties and may partially have the
same histogenesis, based on their experience with MGNET in
a patient with a prior history of Ewing sarcoma. However, fur-
ther studies are required to determine whether they belong to
the same tumor spectrum or represent distinct entities. 

Imaging findings for MGNET have not been well estab-
lished. In our case, the tumor exhibited a combination of
mass lesions, gastrointestinal wall thickening, marked dif-
fusion restriction, and a highly lobulated appearance. A re-
view of 21 cases of MGNETs in the gastrointestinal tract, in-
cluding 20 cases from the literature and our case, revealed
3 major distinct patterns: wall thickening, mass formation,
and a combination of wall thickening and mass formation
( Fig. 4 , Table 1 ) [ 2 ,8–22 ]. The wall-thickening type (6/21, 29%)
can be complicated by intestinal obstruction due to contrac-
tile changes when the lesion is circumferential (3/6, 50%). The
mass-formation type (10/21, 48%) arises submucosally and
grows exophytically, often with internal necrosis. The com-
bined pattern of wall thickening and mass lesions (5/21, 24%),
as in our case, tends to result in a larger tumor size than
the other patterns. This combined pattern might represent
an advanced stage of the tumor, possibly developing from the
mass-formation or wall-thickening patterns as the tumor pro-
gresses. 

Lesions in the small intestine did not show any differ-
ences in the frequencies of the aforementioned patterns. In
contrast, lesions in the esophagus, stomach, and duodenum
were of the mass-formation type. There was no correlation
between the imaging patterns and local invasion or metas-
tasis at the time of diagnosis or prognosis. Among the 20
cases from the literature, 11 cases included descriptions of
contrast-enhanced computed tomography findings [ 2 ,11 ,17–
22 ]. Of these, 10 demonstrated heterogeneous contrast en-
hancement, whereas one showed homogeneous contrast en-
hancement. Two of the 11 cases exhibited hypervascular fea-
tures, similar to our case [ 19 ,21 ]. In our case, capillary-rich
stroma was confirmed histologically, which appeared to cor-
respond to the hypervascular features observed on contrast-
enhanced computed tomography. Although this hypervascu-
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Table 1 – Summary of clinical and imaging findings in 21 reported cases of malignant gastrointestinal. 

Authors Age 
(y) 

Sex Location Imaging pattern Tumor size 
(cm) 

Local 
invasion 

Metastasis at 
diagnosis 

Clinical outcome 

Njima et al. [8] 20 F Small 
intestine 

Wall thickening 3.0 × 2.5 No No Lymph node metastasis 
at 11 mo 

Saeed et al. [9] 45 M Jejunum Wall thickening N/A No No Reccurence at 12 mo 
Jia et al. [10] 49 M Distal ileum Wall thickening 3.5 No Lymph nodes Liver and right femur 

metastasis at 6 mo, 
thoracic vertebrae 
metastasis at 12 mo, 
death at 15 mo 

Morani et al. [11] 
(Case 1) 

56 F Jejunum Wall thickening 
(with obstruction) 

N/A No N/A N/A 

Sasaki et al. [12] 69 M Jejunum Wall thickening 
(with obstruction) 

10 (diameter) No Lymph nodes N/A 

Huang et al. [13] 30 F Distal ileum Wall thickening 
(with obstruction) 

3.5 × 2.0 × 1.8 Omentum No No reccurence at 6 mo 

Morani et al. [11] 
(Case 4) 

42 F Small 
intestine 

Mass N/A No Liver, Lymph 
nodes 

N/A 

Baccaro et al. [14] 79 F Ileum Mass 3 No No No reccurence at 6 mo 
Li et al. [2] (Case 2) 62 F Ileocecal Mass 4 No Liver Alive at 6 mo 
Morani et al. [11] 
(Case 2) 

26 F Bowel Mass N/A Uterus N/A N/A 

Kim et al. [15] 21 M Distal 
esophagus 

Mass 3.5 × 3.5 No No No reccurence at 5 mo 

Song et al. [16] 23 M Distal 
esophagus 

Mass 2.5 × 4.5 No No No reccurence at 2 y 

Morani et al. [11] 
(Case 3) 

46 F Stomach Mass N/A No Liver Death at 1 y 

Sivasubramaniam 

et al. [17] 
46 F Stomach Mass 2.4 × 3.0 No No Lymph node metastasis 

at 17 mo 
Li et al. [2] (Case 1) 17 M Stomach Mass 6.0 × 5.0 × 5.0 No No No reccurence at 10 mo 
Founier et al. [18] 73 F Duodenum Mass 4.5 × 3.5 × 3.5 No No No reccurence at 6 mo 
Wang et al. [19] 30 F Jejunum Wall thickening + 

Mass 
N/A No Liver Alive at 1 y 

Bosoteanu et al. 
[20] 

67 M Jejunum Wall thickening + 

Mass 
12 × 8.5 × 14.5 Sigmoid 

colon 
Liver, Lymph 
nodes 

Death at 6 wk 

Mishra et al. [21] 32 M Proximal 
ileum 

Wall thickening + 

Mass 
6.0 × 3.5 × 1.0 No No No reccurence at 20 mo 

Zhao et al. [22] 33 F Ileum Wall thickening + 

Mass 
6.1 × 4.0 Omentum No N/A 

Our case 50 F Ileum Wall thickening + 

Mass 
6.2 × 4.2 No No No reccurence at 1 y 

N/A, not available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

larity might represent a characteristic radiological and patho-
logical feature of MGNET, the limited number of reported cases
and the lack of studies on this aspect make it difficult to
draw conclusions. Further studies are required to determine
whether hypervascularity is a consistent feature of MGNET. 

Differential diagnoses for MGNET include GISTs, neuroen-
docrine tumor (NETs), malignant lymphomas, and adenocar-
cinomas. Among the 3 imaging patterns of MGNET, the wall-
thickening type may be difficult to distinguish from malig-
nant lymphomas or adenocarcinomas, whereas the mass-
formation type may be particularly challenging to differenti-
ate from GISTs. However, the combined pattern of wall thick-
ening and mass formation is uncommon in other diseases and
may be a characteristic of MGNET. 

Detailed reports on magnetic resonance imaging find-
ings of MGNETs are scarce. In our case, the ADC value was
0.8 × 10−3 mm2 /s, which may reflect dense tumor cell prolif-
eration. Previous studies have reported ADC values to be 0.9-
1.3 × 10−3 mm2 /s for GISTs [ 23 ,24 ] and 0.96-1.24 ×10−3 mm2 /s
for NETs [ 25 ], suggesting that MGNETs may have a relatively
lower ADC value than both GISTs and NETs. In contrast, small
intestinal malignant lymphomas have been reported to have
ADC value of 0.6-0.7 × 10−3 mm2 /s, which appears to be lower
than that of MGNETs [ 26 ]. The ADC value for adenocarcino-
mas has been reported to be approximately 0.83 × 10−3 mm2 /s,
showing little difference from our case [ 26 ]. 

Although several reports have noted that MGNETs exhibit
a lobular morphology, detailed descriptions of this feature are
lacking [ 1 ]. In our case, the tumor exhibited a highly lobulated
morphology, with small nodules protruding from its surface.
This feature is uncommon in other tumors and may be useful
for differentiating MGNET. 
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Conclusion 

MGNET is an extremely rare and aggressive submucosal tu-
mor of the gastrointestinal tract, most commonly arising in
the small intestine, with a tendency to affect relatively young
adults and is associated with a poor prognosis. Diagnosing
MGNET can be challenging because its imaging features over-
lap with those of other gastrointestinal tumors. However, the
specific imaging characteristics observed in our case, includ-
ing the combined pattern of submucosal mass formation and
wall thickening, marked diffusion restriction, and highly lob-
ulated appearance, may aid in differentiating MGNET from
other tumors. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. 
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