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Gastric mucinous myxoma (GMM), the author’s tentative terminology, has not been reported. The author reports the first case of
GMM, a type of myxoma composed mainly of mucins. A 60-year-old man presented gastric discomfort, and received upper
gastrointestinal endoscopy, which revealed a raised submucosal tumor (21 mm X 18 mm x 6 mm). He was treated by endoscopic
submucosal dissection with a clinical diagnosis of GIST. Microscopically, the lesion was a GMM with well demarcation from
surroundings but without capsule. In the periphery of the lesion, there were hyperplastic foveolar glands (HFG) containing much
mucus. No epithelial elements were noted in GMM. There were many foci of gradual transitions between GMM and HFG, as
if the HFG secrete mucins into the GMM. Histochemically, the GMM and HFG were positive for acidic mucins and neutral
mucins. Immunohistochmeical results of the GMM were as follows: CK7-, CK20-, p53-, Ki67 1%, alpha-smooth muscle actin
(ASMA)-, desmin-, MUC1-, MUC2-, MUC5AC+, and MUC6+. Immunohistochmeical results of the HFG were as follows:
CK7+, CK20+/-, p53-, Ki67 5%, ASMA-, desmin-, MUC1-, MUC2-, MUCS5AC+, and MUCG6+. The author speculates that the
HFG develops, then causes mucous hypersecretion and mucus submucosal accumulation, and then finally creates the GMM.
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1. INTRODUCTION

Most tumors of stomach are epithelial neoplasms, but mes-
enchymal tumors can occur in stomach, including gastroin-
testinal stroma tumor (GIST), leiomyoma, schwannoma, and
so on.[:2l Myxoma is a term for the definitive tumor exhibit-
ing predominant myxoid appearances as seen, for example,
in fetal umbilical cords and in cardiac myxoma, and cuta-
neous mixed tumor."*! Mucins of myxomas are chemically
composed of glycoproteins, such as glycoseaminoglycan,
proteoglycans, and MUC proteins conjugated with sugar
residues.[*3! In contrast, myxoid changes can be present in
a variety of tumors (myxoid tumors). These myxoid tissues
in myxoid tumors are seen only in some areas of tumors
in contrary to pure myxoma which shows exclusive myx-

oid changes. These myxoid tumors include malignant mes-
enchymal tumors such as malignant fibrous histiocytoma,
myxofibrosarcoma, malignant fbromyxoid tumor, osteosar-
coma, chondrosarcoma, and myxoid chondrosarcoma, and
benign tumors such as myxoid fibroblastic tumor, and nerve
sheath myxoma. In the stomach, several reports have shown
the presence of a myxoid tumor known as plexiform an-
giomyxoid myofibroblastic tumors (PAMT),!®! but gastric
mucinous myxoma (GMM) has not been reported to the best
of the author’s knowledge. GMM in this article is a new
term proposed herein by the author for the gastric pure myx-
omatous tumor composed of mucins and having hyperplastic
foveolar glands (HFG) in the periphery, The author herein
reports the first case of GMM, which seemed to have arisen
in gastric HFG or gastric hyperplastic polyp (GHP).
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2. CASE REPORT

A 70-year-old man complained of epigastric discomfort and
consulted our hospital. The patient showed mild hyperten-
sion (145/95 mmHg) and mild diabetic state (HgA1C 6.7%).
No findings of pernicious anemia were found. He stated that
he had been healthy until the consultation and he received
no medical drugs. He denied previous gastric disorders. He
underwent upper-gastrointestinal endoscopy (GIE), which
identified a raised tumor (21 mm X 18 mm, and height of
circa 6 mm) in the greater curvature of the gastric fundus
(see Figure 1). The tumor appeared to be submucosal in
location and showed a small central umbilicus. The patient
was treated by endoscopic submucosal dissection (ESD). The
ESD specimen was continuously cut into 8 pieces, conven-
tionally processed, embedded in paraffin, and subjected to
hematoxylin and eosin (HE) staining, to mucins stainings!'*!
including d-PAS, alcian blue at pH2.5 and 1.0, colloidal iron,
and mucicarmine, as well as to immunohistochemistry (IHC)
that employed Envision method.['!:?] Urease and culture test
of the ESD specimen suggested a presence of Helicobactor
Pylori, and Giemsa stain of the tissue detected Helicobactor
Pylori.

Figure 1. Gastric endoscopy reveals a raised submucosal
tumor (arrow) with umbilicus at the tip in gastric large
curvature. The features obviously suggest a submucosal
gastric tumor. The clinical diagnosis was a submucosal
tumor suspicious of GIST.

Microscopically, the tumor was well defined from the sur-
roundings (see Figure 2A). The umbilicus seen in GIE rep-
resented a shallow ulcer. The tumor involved largely the
submucosa and to a lessor degree the mucosa, as if the tumor
would have involved from the mucosa to submucosa. The
tumor was composed of hypocellular myxoid tissue poor in
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collagens and elastic fibers. However, small capillaries with
very thin stroma were scattered (see Figure 2B). The capillar-
ies never formed plexiform vessels. The myxoid areas resem-
bled mucinous tissue rather than myxoid tissue of matrices
seen in mesenchymal tissues or pure myxoma. There were
HFG containing much mucus in the periphery of the myxoid
tumor (see Figure 2C). There were numerous areas where
the mucinous tumor and HFG showed mutual merges, as if
the gastric myxomatous tumor might have arisen from HFG.
No epithelial elements were noted in myxoid tumor that was
confirmed by immunohistochmeical stainings using cytoker-
atin (CK)-CAMS.2, CK-AE1/AE3, and CK7. Histochmeical
study disclosed that a large amount of neutral mucins, sialo-
mucins and sulfomucins were present in the myxoid tumor
and also in the HFG (see Figure 2D). IHC results of the
myxoid tumor were as follows: CK-AE1/AE3, CK-CAMS.2,
CK7-, CK20-, p53-, Ki67 1%, alpha-smooth muscle actin
(ASMA)-, desmin-, S100-, KIT-, CD34-, MUC1-, MUC2-,
MUCS5AC+ (mild), MUC6+. THC results of HFG were as
follows: CK7+, CK20+/-, p53-, Ki67 5%, ASMA-, desmin-
, S100-, KIT-, CD34-. MUCI1-, MUC2-, MUC5AC+ (see
Figure 2E), and MUCG6+ (see Figure 2F). The patient is now
well without disease, and receive short-time follow-up using
GIE.

3. DISCUSSION

The majority of myxomatous tumors in stomach is PAMT,;
only several cases of this tumor have been reported in the
literature.!®°! The gastric PAMT is characterized by myx-
oid appearances with plexiform angiomatous, fibroblastic
proliferation, as well as by positive IHC for ASMA and
desmin. The present tumor was a homogenous mucinous
myxomatous tumor having few collagens, and the tumor was
immunohistochemically negative for ASMA and desmin,
markers for smooth muscle phenotype. In addition, the cur-
rent tumor showed intra-tumoral capillaries but no plexiform
features as seen in PAMT were seen in them; thus the present
tumor is not PAMT. The present tumor is quite different from
carcinoid, an epithelial neuroendocrine tumor relatively fre-
quently seen in the stomach as a submucosal tumor. The
current tumor is not GIST, a tumor which can assume a
submucosal tumor with umbilicus, because of negative [HC
for KIT and CD34. The present tumor is apparently not
leiomyoma and Schwannoma, both of which can take forms
of gastric submucosal tumors, because the current tumor was
negative IHC for S100, desmin, ASMA 113

The histogenesis of the present myxomatous tumor is not
very clear. The author speculates the following histogenetic
and pathogenetic sequences: stimuli in stomach cause the
development of HFG, then the HFG secrete much mucus
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mainly in the submucosal areas. Then mucins accumulate
in the submucosa and mucosa, and then a tumor formation
by mucins follows. Next, organization (capillaries) develops,
and finally give rise to the formation of the myxomatous gas-
tric submucosal tumor (the author tentative termed this lesion
as GMM in this article) surrounded by HFG.!"% 13! This situ-
ation is seen in relatively more common, but absolutely rare
“mucous impaction” in bronchi. It is very plausible that if the
mucin hypersecretion by HFG would be exophytic, then the
outcome could be a formation of gastric hyperplastic polyp.

If the mucous hypersecretion was toward submucosa, then it
leaded to the formation mucinous myxomatous tumor like
the present case. Frequent findings in the present tumor that
the HFG seemingly ruptured into the myxoid tissue strongly
support this hypothesis. The mucous characteristics of the
present tumor are rigidly confirmed by positive mucins and
gastric type MUCs (MUCS5AC and MUCS6). In addition, the
similarity of IHC findings between FHG and the present
tumor suggests the above hypothesis.

Figure 2. Histological (A-D) and Immunohistochemical (IHC) (E,F) features of the gastric tumor

A: Low power view shows myxoid tumor (indicated by GMM) in the submucosa. HE, xX40; B: Higher magnification of the myxoid tumor
(indicated by MGG) show mucinous characteristics, little collagens, and capillaries; C: A small number of hyperplastic foveolar glands
(HFG) are seen in the periphery of the gastric myxomatous submucosal tumor (labeled as GMM). HE, x20; D: Alcian blue pH2.5 stain
shows abundant mucins both in the gastric myxomatous tumor (indicated by GMM) and in the HFG. x200; E: Immunohistochemistry

(IHC) for MUCS5AC show mild expression in GMM and high expression in FHG. IHC for MUCS5AC. x200; F: IHC for MUC6 show mild

expression in GMM and high expression in FHG. IHC for MUC6. x200.

The present GMM is interesting in the aspect of GIE, which
showed a submucosal tumor with an umbilicus on the tip.
The clinical diagnosis was GIST. The histopathologic study
revealed that the gastric submucosal tumor was an accumula-
tion of mucins (GMM). The umbilicus seen in GIE was due
to a shallow ulcer. Therefore, the author thinks that endo-
scopic gastroenterologists and pathologists are encouraged
to know the presence of GMM.

GMM must be differentiated both endoscopically and patho-
logically from other submucosal lesions such as GIST,
Schwannoma, leiomyoma, solitary fibrous tumor (SFT), car-
cinoids, mucinous carcinoma, signet-ring cell carcinoma, and
other rare conditions. No epithelial elements were seen in the
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present GMM morphologically and by IHC for CK, indicat-
ing that the GMM is not mucinous carcinoma or signet-ring
carcinoma. Possibility of carcinoid can be eliminated for
similar reason, though the present study did not perform IHC
for endocrine cells. The present case is not GIST, Schwan-
noma, leiomyoma or SFT immunohistochemically; all these
tumors can focally show myxomatous changes.

Immunohistochemically, the GMM area was positive for
MUCSAC and MUC6, both of gastric-type mucin, indicate
the gastric phenotype and presence of mucins rather than ma-
trix secreted by mesenchymal cells. The absence of MUCI1
(non-secretory mucin) and MUC2 (goblet cell phenotype)
discloses that the GMM does not show colonic mucinous

13



http://crep.sciedupress.com

Case Reports in Clinical Pathology

2016, Vol. 3, No. 3

phenotype. The pattern of CK7+/CK12+ of the GMM in-
dicates both gastric and colonic CK phenotype. Other IHC
interpretation is not shown.

4. CONCLUSIONS

The first case of GMM was reported. With regards to histo-
genesis and pathogenesis of the GMM, the author speculates
the following scenario: (1) HFG develops with similar his-
togenetic mechanism to GHP. (2) The HFG causes mucous
hypersecretion into downward submucosa. (3) The mucous

hypersecretion finally creates the features of the GMM. The
author hope to create the term GMM for this peculiar lesion,
because the GMM had clear-cut clinicopathologic features. It
must be stressed that GMM must be differentiated from GIST
and mucinous carcinoma endoscopically and histopathologi-
cally. The establishment of the disease entity of GMM await
further studies using many cases.
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