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Case Report

Primary malignant neuroectodermal tumor of the ileum
with predominantly uncommon pseudopapillary
architecture
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Abstract: A malignant gastrointestinal neuroectodermal tumor (GNET), a distinctive entity covering the characteris-
tics of clear cell sarcoma (CCS) of gastrointestinal tract described recently, arising primarily in the ileum of a 33-year-
old woman is reported. Histologically, the neoplasm involved the full thickness of the intestinal wall. Tumor cells,
mainly displayed epithelioid or polygonal appearance with oval or round nuclei, arranged in strand, nested, and solid
pattern with prominent pseudopapillary architecture instead of the familiar histological image with multinucleated
osteoclast-like giant cells. They were positive for vimentin, S-100, synaptophysin, CD56 and CD99 protein, but nega-
tive for AE1/AE3, EMA, CEA, LCA, Desmin, CK7, CK20, Villin, CgA, CD117, Dog-1, GFAP, Melan-A, HMB-45, CD34, CR,
WT1, D2-40. Fluorescence in situ hybridization (FISH) showed the presence of chromosomal translocation involving
EWSR. The patients lived through a calm period after a tumor resection and 4 cycles of chemotherapy combining
ifosfamide and epirubicin. This case demonstrates that GNET is a rare tumor in gastrointestinal tract, and further-
more, various misleading histological characteristics should been taken into consideration in the diagnosis.
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Introduction

Primary CCS of the gastrointestinal tract is
extraordinarily rare, which frequently presents
infiltrative growth rich in osteoclast-type giant
cells with uniform expression of S-100 protein
but lacks melanocytic differentiation compared
to its soft counterpart. However, the term of
“GNET” was proposed by Stockman et al [1]
owing to the tumor showing characteristics of
neural differentiation with lacking melanocytic
features. Histologically, multinucleated osteo-
clast-like giant cells, as a useful diagnostic
clue, often present but not always. In this study,
we added a case of GNET with uncommon
pseudopapillary architecture to investigate the
clinicopathologic, immunohistochemical, and
molecular features and differential diagnosis.

Clinical history

A 33-year-old female was admitted for abdomi-
nal abscess of right lower quadrant with recur-

rent fever administrated by anti-inflammatory
drugs after appendicectomy. A computed
tomography scan showed a lump of 61 x 40
mm in  maximum cross-section with mixed
density, relative demarcation (Figure 1). In the
laparotomy, the mass was located in the contra-
lateral jejunum mesenteric side and adhesive
with omentum majus, and a segmental resec-
tion of the ileum were performed, with regional
mesenteric lymph nodes removed. No other
remnant or metastatic lesions were found. The
patients lived through a calm period after a
tumor resection and 4 cycles of chemotherapy
combining ifosfamide and epirubicin.

Materials and methods

The surgical specimen were fixed in 4% buff-
ered formalin, embedded routinely in paraffin
and then stained with hematoxylin and eosin.
Immunohistochemical studies were performed
by En Vision technique using commercially anti-
bodies in the Ventana BenchMark XT instru-
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Figure 1. A, B. Axial and enhanced coronal CT revealed a lump with relative demarcation, communicating with the
intestinal lumen.

ment (Ventana Systems, Tucson AZ). The anti-
bodies included CD56, EMA, LCA, CEA, CK7,
CK20, Villin, CgA, Dog-1, CD34, CR, D2-40,
WT-1 (all above from Ventana, prediluted) and
vimentin (1:200; Dako, Carpinteria, CA), AE1/
AE3 (1:200; Dako) S-100 protein (1:2000;
Dako), HMB45 (1:200; Dako), Melan-A (1:100;
Dako), GFAP (1:500; Dako), synaptophysin,
CD117 (1:400; Dako), Desmin (1:100; Dako),
CD99 (1:50; Dako).

Fluorescence in situ hybridization evaluation
for EWS rearrangement was performed on the
Figure 2. GNET with distinct pseudopapillary archi- 4-uym thick paraffin sections with the LSI
tecture. EWSR1 (22qg12) dual-color, break-apart probe
(Abbott/Viysis, Downers Grove, IL), based on
the manufacturer’s instruction.

Results

Grossly, the tumor revealed a firm and white-
tan cut surface without distinct demarcation,
involving the entire thickness of the intestinal
wall. The average tumor size was 5.5 cm, rang-
ing from 3.5 to 6 cm. Histologically, the GNET
showed a strand, nested, and solid pattern with
prominent pseudopapillary architecture (Fi-
gures 2, 3). The tumor cells mainly displayed
epithelioid or polygonal appearance with eosin-
ophilic cytoplasm and oval or round nuclei

Figure 3. Relatively solid area of GNET composed of

the relatively monomorphic epithelioid or polygonal (Figure 3). Mitosis figurgs were uniform!y scanty
cells with eosinophilic cytoplasm and vesicular nu- (< 1/10 HPFs). Necrosis and the multinucleat-
clei. ed tumor cells, the hallmark we observed in
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Figure 4. S-100 was strongly and diffusely positive in
both cytoplasmic and nuclear pattern.

Figure 5. Tumor cells were positive for CD56.

most cases, were absent. Metastasis in the
mesenteric lymph nodes was not found.

The tumor cells were positive for S100 protein
(Figure 4), CD56 (Figure 5), CD99, whereas
negative for AE1/AE3, CK7, CEA, LCA, CgA, syn-
aptophysin, Melan-A, HMB45, CD117, Dog-1,
CD34, CR, D2-40, WT-1, Desmin. Proliferative
index Ki-67 was approximately 20%.

FISH analysis demonstrated the translocation
signals in 80 out of 100 nuclei, which, typically,
presented as one juxtaposed green and red
signal and a significant separated, signal green
and red signal per nucleus, indicating the pres-
ence of the EWS gene rearrangement (Figure
6).

Discussion

Firstly described by Enzinger [2], clear cell sar-
coma in tendons and aponeuroses is a distinct
entity adopting evidence of melanocytic differ-
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Figure 6. Representative image of EWSR gene rear-
rangement. The two cells showed 2 intact normal
fused signals, and a separate red and green signal
indicating the translocation of one copy of the EWSR
per nucleus.

entiation [3]. The term “GNET” proposed by
Stockman et al [4] recently, could more readily
tell the features of CCS in gastrointestinal tract,
albeit, in some regards, resembling CCS of soft
parts in morphology, immunohistochemitry,
and genetics. The biological behavior seems to
be aggressive, with local recurrence, lymph
node or visceral metastases, particularly involv-
ing in liver, but more indolent compared to the
classical CCS of soft tissue [4]. However, the
process in our case appeared to escape a sinis-
ter prognosis, for the patient had been in a sig-
nificant palliation without recurrence for 12
months.

Clinically, the tumor has a slight female pre-
dominance, and mainly affects the young aged
to middle-aged adults [5]. Similar to their soft
tissue counterparts, GNETs are relatively small
with the median size 5 cm [5]. And the most
common feature of these tumors is the signifi-
cant transmural involvement of the gastrointes-
tinal wall, with, sometimes, mucosal ulceration
[6]. Histologically, the tumor cells arranged in
nested, fascicular growth pattern and punctu-
ated by fibrous septa, infiltrate in full-thickness
of the gastrointestinal tract. The cells are polyg-
onal, oval, or, sometimes, spindle with variable
eosinophilic or clear cytoplasm [1, 5]. The
nuclei are round or oval and significantly vesicu-
lar with small nucleoli, occasionally prominent.
Multinucleated neoplastic giant cells can be
observed in the majority of the cases, which is
a useful clue for the diagnosis of GNET [4, 7, 8].
As to our case, without osteoclast-like giant
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cells was pseudopapillary architecture signifi-
cantly conspicuous except for the nested-and-
solid area. Pseudopapillary structure with
superimposed relatively uniform epithelioid or
oval tumor cells stemmed from the fact that the
stratified cells far away from capillaries failed in
adherence and hence separated and fell off.
This prominent pseduopapillary appearance is
extremely rare, and has barely described by
two reports up to now [1, 4]. Immuno-
histochemically, the vast majority of the tumor
cells show a consistent immunophenotype,
with strong expression of S100 protein and
absent expression of HMB-45, Melan-A and
tyrosinase, indicating a deficiency in melano-
cytic differentiation. The positive expression of
other neuroectodermal markers, such as CD56,
NSE, synaptophysin, can be demonstrated in
some cases [5]. Although GNET shares a com-
pelling genetic feature with CCS in soft part,
with a presence of EWS-ATF1 or EWS-CREB1
fusion, that would not be conclusive proof of a
link between these two tumors [4]. Because
EWS, a “promiscuous” gene, seems to fuse
with many different partner genes and the
translocation has been identified in diverse sar-
coma as well as some non-mesenchymal
tumors. Take the former for example, they
include CCS of soft tissue, GENT, myxoid lipo-
sarcoma, extraskeletal myxoid chondrosarco-
ma, angiomatoid fibrous histocytoma, Ewing
sarcoma, sclerosing epithelioid fibrosarcoma,
low-grade fibromyxoid sarcoma and so on [9].
Consistently, there existed EWS rearrangement
by FISH in our case. But the probe we used
didn’t reveal the partner gene juxtaposed with
EWS. However, an unverified speculation needs
a further investigation that the cases with a sig-
nificant pseudopapillary architecture in mor-
phology tend to be EWS-CREB fusion rather
than EWS-ATF1 according to the limited report-
ed literature [1, 10]. And furthermore, at the
ultrastructural level, melanosomes were not
observed in any reported cases, and a distinc-
tive neural differentiation was confirmed by
Stockman et al, which possessing multiple
interdigitating cell process containing dense
core granules and synaptic bulbs-like vesicles
suggesting tumor’s origination from autonomic
nervous system-related primitive cell of neural
crest derivation [1, 6]. So it is reasonable to
substitute the designation “malignant gastroin-
tenstinal neuroectodermal tumor” (GNET) for
the term “clear cell sarcoma” in the gastroin-
testinal tract.
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The first evaluation about the differential diag-
nosis of GNET should rule out gastrointestinal
stromal tumors (GIST), the most frequent mes-
enchymal tumors involved in digestive tract,
which are usually positive for CD117, Dog-1,
and CD34 but negative for GNET [11]. Other dif-
ferential diagnosis includes carcinoma, meta-
static malignant melanoma, perivascular epi-
thelioid cell neoplasm (PEComas), epithelioid
malignant peripheral nerve sheath tumor
(MPNST), and the CCS of soft tissue involving
the gastrointestinal tract. Although GNET usu-
ally is composed of nests of relatively mono-
morphic epithelioid cells, it is not difficult to
eliminate the diagnosis of carcinoma by means
of a panel of epithelial marker, such as AE1/
AE3, CAMb.2, CK7, CK20, CEA. Metastatic
malignant melanoma and Perivascular epitheli-
oid cell tumor (PEComas) are often rather tough
to distinguish from GNET on histological ground.
Generally, there exists cutaneous or mucosal
involvement and relatively rare scatter signifi-
cantly numerous osteoclast-like gaint cells in
conventional malignant melanoma [4]. PECo-
mas are usually composed of epithelioid, but,
as a biphasic tumor, occasionally spindled,
elongated cells with granular eosinophilic to
clear cytoplasm and focal perivascular accen-
tuation [12]. The above two commonly demon-
strate melanocytic makers as HMB45, Melan-A,
and TFE3, which, however, are scarcely appreci-
ated in GNET. In addition, PEComas are charac-
terized by immunopositivity with myoid makers
like desmin, smooth muscle actin, calponin
[12]. Epithelioid MPNSTs most often display
multilobulated appearance and nested or cord-
ed growth pattern. The eosinophilic or ampho-
philic epithelioid tumor cells show vacuolated
nuclei and prominent nucleoli embedded in a
mucus-abundant stroma. Presence of areas, at
least focally, of typical spindle cells with an
alternating hypocellularity and hypercellularity
transformation and negative immunoreactivity
to melanoma antigens and scattered S-100
protein expression, combined with electron
microscopy, if necessary, can facilitate the
diagnosis. To distinguish GENT from CCS of soft
tissues involving gastrointestinal tract is also
challenging. Generally, deficiency of original
lesions in soft tissues and presence of osteo-
clast-like gaint cells, and absent expression of
specific melanocytic-associated markers, such
as HMB45 and Melan-A, aid in correct diagno-
sis [4]. Under the electron microscopy, GNET
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also demonstrates the differential diagnostic
features of total lack of melanoctyic differentia-
tion evidence and showing neural differentia-
tion [1].

In conclusion, GNET is a rare tumor with distinc-
tive morphologic features and lack of melano-
cytic makers and of evidence of neural differen-
tiation. The pseudopapillary architecture in his-
tology most rarely comes cross. Although it
shares some features with CCS in the soft tis-
sues, a collection of ways can separate them
and another similar neoplasms by the distinctly
morphologic, immunohistochemical, genetic,
and ultrastructural characteristics.
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