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Plexiform angiomyxoid myofibroblastic tumor (PAMT) of
the stomach is a recently recognized entity and was first de-
scribed in 2007 by Takahashi ez @/.' The tumor is very rare and
has unique histopathologic appearances. To date, only 22 cases
have been reported in the English-language literature and most
of these are single case reports.'” Miettinen ef «/.” estimated
that the incidence of PAMT is less than 1/150 compared with
that of gastric gastrointestinal stromal tumor (GIST). The tu-
mor is diagnosed and differentiated from other gastrointestinal
mesenchymal tumors by its histology, immunohistochemistry
and genetic findings. The name of the tumor reflects its distin-
guishing histopathology, which is characterized by cytologically
bland plexiform arranged spindle cells and a myxoid stroma,
which is positive for alcian blue staining and with a marked
proliferation of small vessels. However, because of its rarity, ac-
curate diagnosis of PAMT is difficult. Awareness of this ex-
tremely rare condition is the key to formulating the diagnosis.
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Plexiform angiomyxoid myofibroblastic tumor (PAMT) of the stomach is a recently recognized en-
tity. Because of its rarity, only 22 cases have been reported in the English-language literature and
most of these are single case reports. We report two cases of gastric PAMT. The tumor cells were
bland and plexiform arranged in a myxoid stroma, which was positive for alcian blue. Immunohis-
tochemically, the tumor cells were positive for smooth muscle actin, but negative for c-kit, CD34,
desmin, S-100 protein, epithelial membrane antigen, neurofilament, and protein kinase C-theta.
Mutation analyses for exon 9, 11, 13, and 17 of KIT genes and 12, 14, and 18 of the platelet-de-
rived growth factor receptor alpha (PDGFRA) genes were performed and the tumors were wild-

Key Words: Angiomyxoid; Stomach; Myofibroblasts; Plexiform; Prognosis; Review

We report two cases of PAMT, which has not yet been reported
in Korea.

CASE REPORTS

Case 1

A 47-year-old man with a clinical impression of a submucoal
tumor of the stomach detected during the health screening ex-
amination visited the Samsung Medical Center for further eval-
uation of the lesion. A computed tomography scan demonstrat-
ed a 2 cm-sized mass with prominent contrast enhancement
(Fig. 1A). There was no enlargement of any lymph node at the
peritoneum or retroperitoneum. On endoscopy, a 3 x 2 cm-sized
flat and submucosal tumor-like elevated lesion with mucosal
ulceration was found at the mid body, posterior wall and greater
curvature side of the stomach (Fig. 1B). Given a sufficient mar-
gin, wedge resection was performed. The resected specimen
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Fig. 1. (A) Computed tomography scan demonstrates about a 2 cm-sized prominent enhancing lesion on the gastric body and greater cur-
vature side. There is no enlargement of any lymph node at the peritoneum or retroperitoneum. (B) On endoscopy, a 3x2 cm-sized, flat le-
sion with mucosal ulceration is found at the mid body, posterior wall and greater curvature of the stomach (case 1).

contained mucinous material within the mass. Microscopically,
the tumor demonstrated a multinodular plexiform growth pat-
tern (Fig. 2A). The tumor cells were composed of spindle and
epithelioid cells with oval nuclei and an abundant myxoid stro-
ma rich in small blood vessels (Fig. 2B). The myxoid matrix
was alcian blue positive (Fig. 2C). Blood vessels were dilated
and arborizing, but thrombus was not found. Some c-kit posi-
tive mast cells were scattered in the myxoid stroma. There was
no evidence of nectosis or significant cytological atypia in the
tumor cells. Three mitotic figures were found per 50 high pow-
ered fields. In this case, differential diagnoses included neurofi-
broma, schwannoma, extracardiac myxoma, and GIST. On im-
munohistochemistry, the tumor cells were positive for smooth
muscle actin (SMA) and negative for c-kit, desmin, CD34 (Fig.
2D), §-100 protein, protein kinase C (PKC)-theta, epithelial
membrane antigen (EMA), and neurofilament. In the differen-
tial diagnoses, neurofibroma was excluded because the tumor
cells were negative for S-100 protein and neurofilament. Schwan-
noma was excluded by SMA expression and immunonegativity
for S-100 protein. Extracardiac myxoma was also excluded by
SMA immunoreactivity and was negative for CD34. GIST was
excluded due to their multinodular plexiform growth pattern,
less eosinophilic cytoplasm, and complete negativity for c-kit,
CD34 and PKC-theta. The Ki67 labeling index was around
6%. The patient was alive without any recurrence or metastasis
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of the tumor after being followed up for 6 years. Genetic analy-
ses for KIT and platelet-derived growth factor receptor alpha
(PDGFRA) genes were wild-type for mutation.

Case 2

A 63-year-old woman with no associated clinical symptom
visited Korea University Guro Hospital for a health screening
examination. Endoscopic examination showed a sessile polypoid
mass at the lower body and greater curvature. The size of the
mass was 2.2% 1.6 cm. The surface of the polyp showed edema-
tous, ulcerated mucosa and thin vasculature. Endoscopic resec-
tion was petformed. The tissue was processed to formalin fixed
and paraffin embedded block and we obtained hematoxylin and
eosin stained 4 pm sections. Microscopically, the tumor was lo-
cated at the submucosal layer with mucosal ulceration and was
relatively well demarcated. In the microscopic examinations,
the tumor was composed of loosely arranged spindle cells, myx-
oid stroma and was rich in small vessels (Fig. 3A). The spindle
cells were admixed with myxoid or fibromyxoid stroma. The
tumor cells showed a bland looking, oval to slightly elongated
nuclei without atypia and a faintly eosinophilic cytoplasm. The
stroma was abundant in variable shaped small vessels and was
positive for alcian blue stain (Fig. 3B). On immunohistochemi-
cal staining, the tumor cells were immunoreactive for SMA (Fig.
3D), but negative for c-kit, CD34, desmin, S-100 protein (Fig.
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Fig. 2. (A) The tumor demonstrates a multinodular plexiform growth pattern. (B) Spindle tumor cells on abundant myxoid stroma. (C) The
abundant stroma is positive for alcian blue stain. (D) The tumor cells are negative for CD34 (case 1).

3C), and EMA (Table 1). Mitosis was not detected in 50 high
powered fields. Although some mast cells were noted in the
stroma, other inflammatory cells including lymphocytes, neu-
trophils, plasma cells and eosinophils were inconspicuous. Mu-
tation analyses for exon 9, 11, 13, and 17 of the KIT genes and
exon 12, 14, and 18 of the PDGFRA genes were petformed and
the tumor was wild-type for mutation.

DISCUSSION

PAMT of the stomach is a recently described unique gastric
mesenchymal tumor that is myofibroblastic in origin with the
potential to differentiate toward smooth muscle cells. The tu-
mor cells were bland and plexiform arranged in a myxoid stro-
ma. The diagnosis of PAMT is based on the histologic feature,
plexiform architecture, an abundant myxoid stroma rich in small
blood vessels, and immunohistochemical findings. Reported
cases reveal features of smooth muscle differentiation and a spec-
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trum of fibrous, fibromyxoid and myxoid stromal features by
immunohistochemistry and electron microscopy. To date, only
22 cases have been reported worldwide as “plexiform fibromyx-

" “plexiform angiomyxoid myofibroblastic tumor,” and

oma,
“plexiform angiomyxoid tumor.” Recently, Takahashi ez /. re-
ported that this tumor is not a pure myofibroblastic tumor and
may contain tumor cells with a fibroblastic or smooth muscle
nature. Table 1 summarizes the clinicopathological features of
the previously reported cases with an unpublished case and our
two PAMT cases. To date, there is no sex predilection. Most tu-
mors occurred in the gastric antrum,® but they can occur any-
where in the stomach including the fundus® and body, similarly
to our cases. Distal or partial gastrectomy, wedge resection and
polypectomy were performed for treatment. In all reported 22
cases to date, there was no recurrence or metastasis of disease,
although the tumor reached a large size of up to 15 c¢m in its
greatest dimension.® However, in some cases, the follow-up du-
ration was too short to precisely predict prognosis. Although
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Fig. 3. (A) The tumor is composed of bland looking spindle cells, a myxoid stroma and rich small vessels. The spindle tumor cell is admixed
with myxoid or fioromyxoid stroma without any cytologic atypia. Nuclei are oval to slightly elongated, and cytoplasms are faintly eosinophilic.
(B) The stroma contains abundant variable shaped small vessels and is positive for alcian blue stain. (C) On immunohistochemical staining,
the tumor cells are negative for S-100 protein, but positive (D) for smooth muscle actin (case 2).

the number of reported PAMT cases is small, malignant change,
metastasis to adjacent organs, and recurrence or death from the
disease have not yet been reported. Based on favorable progno-
ses, absence of nuclear atypia, and low mitotic index, we sug-
gest that PAMT can be categorized as a benign lesion.
Pathologic differential diagnosis of this new disease entity in-
cludes GIST, inflammatory fibroid polyp, leiomyoma, neurofi-
broma, schwannoma, extracardiac myxoma, desmoids (mesen-
teric fibromatosis), solitary fibrous tumor and inflammatory
myofibroblastic tumor. Histologic characteristics of PAMT in-
clude a multinodular plexiform growth pattern, bland looking
spindle cells, and an alcian blue positive myxoid stromal matrix
rich in variable sized small vessels. On immunohistochemistry,
the tumor cells of PAMT are positive for SMA and negative for
c-kit, CD34, S-100 protein, EMA, and desmin. These histolog-
ic and immunophenotypic features are helpful in diagnosing
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this rare disease. In our cases, as the tumor cells were ovoid, show-
ed no atypia, and were located in the submucosa and proper mus-
cle layer, the most important differential diagnosis was GIST.
Histopathologically, this tumor shows less eosinophilic cyto-
plasm than GIST. Moreover, compared to tumor cell popula-
tions found in GIST, the stromal component is prominent and
the immunohistochemisty of PAMT is clearly differentiated
from GIST.

Here, we report two cases of PAMT, which has not yet been
reported in Korea. Our report may help increase the awareness
of this rare but important new disease entity.
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Table 1. Clinicopathological features of reported and present cases of gastric plexiform angiomyxoid myofibroblastic tumor

Case Age Gender Clinical symptom Location Size Mitosis ~ Treatment Follow-up Reference
No.  (yn cm)
1 54 F Persistent abdominal distension  Fundus 15 None PG Alive (6 mo) Takahashi et al.”
2 38 F Upper Gl bleeding Antrum 3 1/50 HPF DG No data Miettinen et al.?
3 62 M Weight loss Antrum 4 0/50 HPF PG No data Miettinen et al.
4 75 F Unknown Antrum 5 0/50 HPF STG Died of unknown causes (2 mo)  Miettinen et al.?
5 65 F Weight loss, ulcer Distal antrum 5.0  4/50 HPF PG Died of unknown causes (14.5yr)  Miettinen et al.?
6 33 M Anemia Antrum 55  0/50 HPF DG Alive (19.7 yr) Miettinen et al.?
7 43 M Upper Gl bleeding Antrum 55  0/50 HPF PG Alive (18.4 yr) Miettinen et al.?
8 56 F Unknown Distal antrum 5.5 0/50 HPF PG Alive (19.9 yr) Miettinen et al.?
9 50 M Gastric outlet obstruction Distal antrum 7 2/50 HPF DG Died of unknown causes (25.5yr)  Miettinen et al.?
10 21 M Anemia, syncope Distal antrum 9 0/50 HPF  Gastrectomy Alive (22 yr) Miettinen et al.?
11 16 F Hematemesis Antrum 10 2/50 HPF DG Alive (3 yr) Miettinen et al.?
12 30 F Incidental Antrum 10 1/50 HPF DG Alive (24 yr) Miettinen et al.
13 7 F Diarrhea, mass Distal antrum 15 4/50 HPF  Excision No data Miettinen et al.?
14 23 M Abdominal pain and discomfort, Distal antrum 14 None PG Alive (12 mo) Rau et al.®
tarry stool
156 34 M Abdominal mass, discomfort Distal 3.5  0/50 HPF DG No data Sing et al.*
16 50 M Acute abdominal pain Antrum 4.0 None DG No data Galant et al.®
17 68 M Incidental Antrum 4.5 None PG Alive (12 mo) Galant et al.®
18 50 F Nausea Antrum 1.9 None WR Alive (3 mo) Takahashi et al.®
19 19 F Incidental Antrum 4.5 None DG Alive (9 mo) Tanetal’
20 46 M Upper Gl bleeding Antrum 3.5 <1/50 HPF DG Alive (4 mo) Tan et al.”
21 61 M Hematemesis Antrum 3.7 None PG Alive (3 mo) Wang et al.®
22 35 F Incidental Antrum 4 1/10 HPF WR Alive (12 mo) Yoshida et al.°
23 63 F Incidental Lowbody 2.2 0/50 HPF Endoscopic Alive (1 mo) Present case
resection
24 47 M Incidental Midbody 1.7 3/50 HPF WR Alive (6 yr) Present case

F, female; PG, partial gastrectomy; G, gastrointestinal; HPF, high power field;

tion.

DG, distal gastrectomy; M, male; STG, subtotal gastrectomy; WR, wedge resec-
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