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ABSTRACT

Gastric plexiform fibromyxoma (GPF) is a rare mesenchymal tumor that primarily affects the
stomach, and to date, only about 170 cases have been reported. It is benign in nature with a
favorable long-term prognosis. GPF mimics many disease entities, including the malignant ones,
and the proper diagnosis differentiation requires a battery of investigations, including imaging,
histopathology, immunochemistry, and molecular genetics studies. Management is generally
surgical. This article is drafted to revisit various aspects of GPF to enhance the level of awareness
in healthcare providers.
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INTRODUCTION

Gastric plexiform fibromyxoma (GPF) is a rare mesenchymal tumor that primarily affects
the stomach. [1,2] The pathogenesis and molecular alterations of GPF are mostly
unknown because of its rarity. [3] Following its initial description in 2007, about 170 case
reports have been reported in peer-reviewed English-language literature. The condition
is benign, but to establish a diagnosis, it must be distinguished from the many other
malignant breast lesions that closely mimic it due to their molecular, histological, and
radiological characteristics. [4-6]

Given the extreme rarity of these tumors, awareness about this disease is limited, and
hence, this article has been drafted to contribute to the existing literature and review the
pathogenesis, clinical presentation, investigations, treatment, and outcomes.

METHODS

This narrative review was conducted by searching peer-reviewed, English-language
literature to consolidate existing knowledge on Gastric Plexiform Fibromyxoma (GPF).
The search spanned from the initial identification of the tumor in 2007 through late 2025.

The review process involved:

Case Identification: Reviewing the reported cases to determine epidemiological trends
such as age, gender, and common tumor locations.

Literature Analysis: Evaluating clinical data regarding various presentations, including
incidental findings, dyspepsia, and acute complications like perforation.
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Diagnostic Review: Synthesizing findings from multiple
diagnostic modalities, including Computed Tomography (CT),
PET-CT, Magnetic Resonance Imaging (MRI), and endoscopic
ultrasound.

Pathological Assessment: Summarizing the established
histopathological  characteristics,  immunohistochemical
staining patterns, and recent molecular genetic discoveries.

Management and Prognosis: Collating surgical approaches
and follow-up data to define the standard of care and long-
term biological behavior of the tumor.

HISTORICAL BACKGROUND

Takahashi et al. first reported GPF in 2007 under the name
“plexiform angiomyxoid myofibroblastic tumor” when they
described submucosal gastric tumors in two patients: a
68-year-old man who had a 4.5 cm mass discovered by
chance during laparoscopic cholecystectomy (LC) and a
50-year-old man who had a 4 cm mass that had perforated.
[7] Histologically, the tumors displayed a plexiform growth
pattern, extending from the serosa to the stomach wall’s
submucosa. In 2008, Rau et al. published the third case of
GPF. [8] Later in the same year, three more were reported
with similar morphology and were referred to as “plexiform
angiomyxoid tumor.” [9]

In 2009, Miettinen et al. reported 12 additional cases and
coined the term “plexiform fibromyxoma,” stating that it
is a unique benign gastric antral neoplasm that should be
distinguished from gastrointestinal stromal tumor (GIST),
nerve sheath tumors, and other fibromyxoid neoplasms. [4]

In 2010, the 4th edition of the World Health Organization’s
clossification of digestive system tumors approved the
label “PF” and identified the tumor as a subtype of gastric
mesenchymal tumors. [10] Since then, about 170 cases have
been reported in peer-reviewed literature.

EPIDEMIOLOGY

In most of the studies, GPF has been documented almost
equally in men and women. Although most cases occur in the
fifth decade of life, cases ranging in age from 5 to 81 years
(median age, 46 years) have been reported. [11,12] The most
common site for PF is the gastric antrum. [11-13] Tumor sizes
range from 0.6 to 17.0 cm in the maximal diameter, with a
median size of 4.0 cm. [14]

Arslan et al. undertook a study to determine the frequency of
PF in relation to GIST at Albany Medical Center, Albany, NY,
and found that PF represents 1 to 2% (1.7%) of GIST-like
tumors. They concluded that PF is an underestimated disease
entity. [3]

LOCATION

The tumors are mostly found at the distal end of the stomach.
In a review of literature conducted by Su et al., in 2019, out of
the 114 GPF cases, 95 (83.3%), were located at the gastric
antrum (including pylorus and gastric angle), followed, in
decreasing order, by gastric body (N = 10; 8.7%), stomach
(inside location unspecified, N = 5; 4.4%), gastric fundus
(N = 4;3.5%). [13]

CLINICAL PRESENTATION
Incidental Finding

In asymptomatic cases, PF may be incidentally found during
upper gastrointestinal endoscopy, imaging, or an abdominal
surgical operation. [15] In the initial case report that Takahashi
et al. published in 2007, PF was detected incidentally in a
68-year-old man during LC. [7] Ebi et al. detected GPF in a
41-year-old asymptomatic woman when she underwent
endoscopy during workup for thyroid-related disorder. [16]

Pei et al. reported a 45-year-old male patient in whom an
abdominal lump was detected during an asymptomatic
patient’s health examination, and abdominal computed
tomography (CT) revealed a soft tissue mass (approximately
6 cm x 6.4 cm), which later on proved to be GPF. [17]

Dyspepsia

The more common symptoms include upper abdominal
pain/discomfort, a feeling of fullness before finishing a meal,
postprandial fullness, nausea, and vomiting. These symptoms
are attributable to the distal gastric location.

Acute Abdomen

In the initial case report that Takahashi et al. published in
2007, a 50-year-old male had presented with an acute
abdomen and, on exploration, was found to have a 4-cm GPF
perforation. [7] Recently, in 2023, Mremi et al. also reported
a 21-year-old female who presented with diffuse peritonitis
secondary to GPF perforation. [18] Lee et al. reported GPF
in a 42-year-old woman who presented with fever and acute
abdominal pain. [19] CT scan revealed a fistulating abscess
wherein there was a 12-cm cavitating pseudocyst-like mass in
the gastric antrum, with fistulation to the gastric lumen.

Upper Gastrointestinal Bleeding

A patient of GPF may present with hematemesis/melena. [20]
These symptoms may be attributable to the hypervascular
nature of the lesions. Su et al. found that some amount of
bleeding is present in about 41% of symptomatic patients,
and on endoscopy in these patients, an ulcer is present on the
tumor surface. [13]

IMAGING MODALITIES

Imaging for GPF is often challenging due to the nonspecific
characteristics that resemble other gastric tumors, like GIST.
[21] The key imaging characteristics include:

Computed Tomography (CT)

GPF may appear as a soft tissue mass with heterogeneous
density. [21] Due to the increased vascularity of the tumor,
contrast-enhanced computed tomography (CECT) often reveals
mild enhancement of the solid portion during the arterial phase
and strengthened progressive enhancement during the venous
and delayed phases. [21] Munikrishnan et al. conducted a
Positron emission tomography (PET)-CT in a 59-year-old female
of GPF who had reported with a 6-month history of melena,
early satiety, postprandial fullness, unintentional weight loss,
and anorexia, and in Ultrasonography (USG) had shown an
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antral ulceroproliferative mass, and CECT had revealed an
antropyloric exophytic mass. [22] PET-CT revealed a noticeably
distended stomach, with a well-defined, non-homogeneously
enhancing mass lesion involving the pyloric antral region
(Figure 1).

Magnetic Resonance Imaging

GPF typically appears as a well-circumscribed mass. T1-
weighted images often show low signal intensity, whereas
the T2-weighted images show high signal intensity. Contrast-
enhanced images usually reveal heterogeneous and gradual
enhancement, particularly in the delayed phase. [20]

Endoscopic Ultrasound

This modality can identify GPF as a submucosal mass with
heterogeneous hypoechoic changes, originating from the
submucosa or muscularis propria. [23]

UPPER GASTROINTESTINAL ENDOSCOPY

GPF is detected as a submucosal mass by endoscopy, which
is frequently the initial diagnostic procedure and occasionally
results in endoscopic excision for cure. Although endoscopy
reveals the size and location, the appearance may closely
resemble other mesenchymal tumors. The usual findings
include:

Visual Appearance

A well-defined or irregular, tan/pink, rubbery bulge, with a
lobulated/nodular growth pattern and well-defined borders.
[2,13,23]

Ulceration

The surface may be ulcerated, especially if it is large or has
caused bleeding. [13,24]

Deformation

The tumor can cause deformation of the gastric lining. [23,24]

SR T o Erowth)

Figure 1: Axial PET-CT view demonstrating tumor growth.
Image source: Munikrishnan et al. [22] Reused in accordance
with the Creative Commons Attribution Non-Commercial
(CCBY-NC 4.0) license.

HISTOPATHOLOGY

On gross examination, these lesions are not encapsulated
and appear as multinodular, myxoid, or gelatinous masses
(Figure 2) with or without hemorrhage, variably involving the
intramucosal to subserosal and serosal parts of the stomach.
[25] The tumor frequently exhibits tumor projection toward
the serosal surface. [20,22,26]

At the microscopic level, GPF shows a multinodular, plexiform
growth pattern with a proliferation of ovoid to spindle cells
within myxoid stroma. Vascularity is increased, and spindle
cells do not show any significant atypia. [13] Mitotic activity is
rare (up to 7/50 High-power field (HPF)). Occasionally, more
collagenous stroma is detected; this is a characteristic most
frequently found in the extramural extension.

The common features indicative of aggressive behavior,
such as vascular and lymphatic invasion, are absent. Tumor
necrosis is absent, though ulceration with surface necrosis has
been reported in a few cases. [3,22]

IMMUNOHISTOCHEMISTRY

The cells are positive for alpha-smooth muscle actin
(a-SMA; Figure 3) and vimentin, and, partially, for CD10,
h-caldesmon, and desmin. [27] The spindle cells are negative
for epithelial membrane antigen (EMA), Discovered on

Figure 2: Intraoperative image showing nodular growth on
the surface of the stomach. Label A indicates the nodular
growth pattern. Image source: Munikrishnan et al. [22] Re-
used in accordance with the Creative Commons Attribution
Non-Commercial (CC BY-NC 4.0) license.
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Figure 3: Immunohistochemical staining shows positive ex-
pression for SMA. Image source: Munikrishnan et al. [22] Re-
used in accordance with the Creative Commons Attribution
Non-Commercial (CC BY-NC 4.0) license.

gastrointestinal stromal tumors protein 1 (DOG-1), Proto-
oncogene cKIT (GKIT), anaplastic lymphoma kinase (ALK;
Figure 4), S-100, and hematopoietic progenitor cell antigen
Cluster of differentiation 34 (CD34) with a low Kiel-67 (Ki-67)
proliferation index. [20,28] The prominence of vascularity is
highlighted by Cluster of differentiation 31 (CD31) and/or
CD34. The myxoid stroma stains positively with Alcian Blue
special stain. Focal keratin expression by the spindle cells has
been documented in a few cases. [27]

MOLECULAR GENETICS

GPF has not yet been linked to any particular molecular or
genetic alterations. The C-KIT and Platelet-derived growth
factor receptor A (PDGFRA) gene mutations, which define
changes of GIST, are absent in GPF. [13] In a study conducted
by Spans et al., 18% of cases of PF have been found to
harbor Glioma-associated oncogene homolog 1 (GLI1)
up-regulation and recurrent oncogenic fusion of MALAT1
(metastasis-associated lung adenocarcinoma  transcript
1; in 11912) with GLI1. [29] These alterations are similar
to those displayed regularly in many other solid tumors,
including gastroblastoma and malignant epithelioid tumors
with GLIT rearrangement. Banerjee S et al. also demonstrated
that approximately one-third of GPFs have activation of the
GLI1 oncogene, a transcription factor in the hedgehog (Hh)
pathway, via a MALAT1-GLIT fusion protein or GLIT up-
regulation. [30]

Eight cases of PFs with PTHC1 inactivation were described
by Banerjee N et al. Bi-allelic chromosome 9q deletions of
Protein patched homolog 1 (PTCH1) and Fanconi Anemia
Complementation Group C (FANCC) were also observed
in one case, and a partial PTCH1 deletion of exons 15-
24 on chromosome 9q in one case. Additionally, they

Figure 4: Immunohistochemical staining shows negative
expression for anaplastic lymphoma kinase (ALK). Image
source: Munikrishnan et al. [22] Reused in accordance with
the Creative Commons Attribution Non-Commercial (CC BY-
NC 4.0) license.

documented a new link between PTCH1 inactivation and
the onset of GPF. [31] Zhang et al. have recently reported
co-amplification of GLI1, Cyclin-dependent kinase-4
(CDK4), and Mouse double minute 2 (MDM2) in GPF in a
36-year-old female. [2]

Differential Diagnoses

GPF mimics many mesenchymal disorders as depicted in
Table 1 and is to be differentiated on the basis of histology,
immunohistochemistry, and molecular genetics. [3]

TREATMENT

Surgical resection with negative resection margins is the
treatment of choice. The size, location, and depth of the
tumor typically dictate the resection approach, which is
carried out using laparotomy, laparoscopy, and endoscopy.
The procedures mentioned in literature include Partial
gastrectomy, distal gastrectomy, subtotal gastrectomy, wedge
resection, local resection, submucosal dissection, antrectomy,
and total gastrectomy. [20] Only in a few cases is conservative
management considered after endoscopic biopsy has
been performed, and this option may be suitable for the
elderly or selected patients with surgically contraindicated
comorbidities. [20,31]

Despite the benign pathological results, aggressive radical
surgical treatment is recommended for the management
of cases presenting serious clinical manifestations, such as
perforation, infection, or significant hemorrhage, and with
malignant suspicion, such as significant body weight loss or
rapid tumor growth. [13]
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Table 1: Differential Diagnoses of Gastric Plexiform Fibromyxoma

Category Specific Conditions Key Differentiators from GPF
Common Stromal Tumor Gastrointestinal Stromal Tumor GIST is typically positive for C-KIT and DOG-1, and
emme ematiumors (GIST) harbors specific mutations absent in GPF.
Smooth Muscle Tumors Leiomvoma. Leiomvosarcoma These tumors show different histological architecture
Y ! Y compared to the plexiform growth of GPF.
Schwannoma, Neurofibroma, GPF is negative for S-100, which is a marker usually
Nerve Sheath Tumors . . P
Perineurioma, Granular cell tumor positive in nerve sheath tumors.
Myxoid/Fibrous Lesions Inflcmmotory.ﬂbrmd polyp (IFP), GPF h.os.o unique multmodular/plgxﬁorm growth pattern
Myxoma, Angiomyxoma that distinguishes it from these lesions.
I — Inflammatory myofibroblastic tumor  IMT is ofter.1 positive for ALK, whereas GPF is consistently
(IMT) ALK-negative.
Gastroblastoma, Malignant These may share molecular overlaps (like GLI1T) but differ
Rare Neoplasms N . . . .
epithelioid tumor in cellular atypia and clinical behavior.
PROGNOSIS EMA  epithelial membrane antigen
The biological behavior of GPF is benign. Thus far, there have FANCC Fanconi Anemia Complementation Group C
been no reports of local recurrence or distant metastases. _ _
[8,14] However, since the number of published cases is small, GIST  gostrointestinal stromal tumor
long-term observational studies with a substantial number of GLI ’ i iated h log 1
cases are still required to demonstrate definitively that GPF is ghiomarassociated oncogene homolog
benign. Most of the published cases of GPF had an uneventful GPF gastric plexiform fibromyxoma
postoperative phase, and among the cases that had follow-
up periods, the uneventful or alive duration ranged from 0.75 HPF high-power field
to 396 months, with a median of 15 months and an average
of 44.29 + 72.5 months. [13] LC laparoscopic cholecystectomy
CONCLUSIONS Ki-67  Kiel-67
Plexiform fibromyxoma is an extremely rare, benign MALAT1 metastasis-associated  lung ~ adenocarcinoma
mesenchymal tumor with differential diagnoses that transcript 1

include other gastric mesenchymal neoplasms. Overlap of
histological and occasionally molecular characteristics can
make diagnosis difficult in certain situations. The patients are
generally asymptomatic and may be detected incidentally

MDM2 mouse double minute 2

PDGFRA platelet-derived growth factor receptor A

during evaluation of unrelated clinical situations or else PET positron emission tomography
present as dyspepsia, bleeding, or perforation. Surgical local

excision is the main treatment, and the prognosis is good. PTCH1 protein patched homolog 1
LIST OF ABBREVIATIONS USG  ultrasonography

o-SMA  alpha-smooth muscle actin

ALK anaplastic lymphoma kinase ACKNOWLEDGEMENTS
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