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Abstract

BACKGROUND

Plexiform angiomyxoid myofibroblastic tumor (PAMT) is a rare mesenchymal
tumor characterized by multiple nodular plexiform growth patterns and an
immunophenotype with myofibroblasts. The pathological characteristics,
immunohistochemistry, diagnostic criteria, differential diagnosis, and gene-level
changes of PAMT have been reported in many studies. At present, the main
treatment for PAMT in the reported cases is surgery; only eight cases were treated
via endoscopy (excluding 1 thoracoscopic resection), and the lesions were all
smaller than 5 cm. There are no reports on the prognosis and follow-up of young
patients with lesion sizes reaching 5 cm who undergo endoscopic submucosal
dissection (ESD). Herein, we present the first case of a young patient with a lesion
size reaching 5 cm who was diagnosed with PAMT via endoscopic submucosal
dissection.

CASE SUMMARY

A 15-year-old young man with upper abdominal pain for 2 years presented to the
Gastroenterology Department of our hospital. Painless gastroscopy showed a
semicircular bulge approximately 5 cm in size in the lesser curvature near the
cardia of the fundus; the surface was eroded, and shallow ulcers had formed. The
pathological manifestations of the biopsy were spindle cell proliferative lesions
with interstitial mucinous changes, and the surface mucosa showed chronic
inflammatory changes with active lesions; immunohistochemistry showed smooth
muscle actin (SMA) (+), CD117 (-), CD34 (-), DOG-1 (-), S-100 (-), and Ki67 (LI: <
1%). We performed ESD on the patient. The lesion that we removed was 5 cm x 4
cm X 2 cm in size. Pathologically, the resected tissue displayed typical manifest-
ations, such as fat spindle-shaped fibroblasts and myofibroblast-like cells showing
irregular nodular hyperplasia. Immunohistochemistry staining of the tumor cells
revealed the following: CD34 (partially +), SMA (weakly +), CD117 (-), DOG-1 (-),
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S-100 (-), SDHB (+), PCK (-), and Ki67 (labelling index: 2%). There was no
recurrence or metastasis during the 3-mo follow-up after the operation, and the
treatment effect was good. We also performed a review of the literature on the
clinical manifestations, pathological features, immunohistochemistry, and differ-
ential diagnosis of PAMT.

CONCLUSION

At present, the diagnostic criteria for PAMT are relatively clear, but the
pathogenesis and genetic changes require further study. PAMT is benign in
nature, and these patients are less likely to experience local or metastatic
recurrence. The main treatment is still surgery if the lesion is in the stomach.
Partial gastrectomy and distal gastrectomy are the most frequently performed
surgical treatments for PAMT, followed by local resection, subtotal gastrectomy,
and wedge resection. But for comprehensive evaluation of the disease, ESD can be
considered a suitable method to avoid excessive treatment.

Key Words: Plexiform angiomyxoid myofibroblastic tumor; Endoscopic submucosal
dissection; Stomach; Cardia-preserving; Benign; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Plexiform angiomyxoid myofibroblastic tumor (PAMT) is a rare
mesenchymal tumor. The main treatment for PAMT in the reported cases is surgery.
We present a rare case of PAMT in a young patient who underwent endoscopic
submucosal dissection (ESD). The biopsied and resected tissue showed interstitial
mucinous changes and myofibroblast-like cells showing irregular nodular hyperplasia,
and immunohistochemistry revealed that the tissue was SMA (+). There was no
recurrence during the 3-mo follow-up after ESD, and the treatment effect was good.
For comprehensive evaluation of the disease, ESD can be considered a suitable method
to avoid excessive treatment.

Citation: Wu JD, Chen YX, Luo C, Xu FH, Zhang L, Hou XH, Song J. Plexiform angiomyxoid
myofibroblastic tumor treated by endoscopic submucosal dissection: A case report and review
of the literature. World J Gastroenterol 2021; 27(31): 5288-5296

URL: https://www.wjgnet.com/1007-9327/full/v27/i31/5288.htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i31.5288

INTRODUCTION

Plexiform angiomyxoid myofibroblastic tumor (PAMT), also termed plexiform
fibromyxoma (PF), is a rare benign tumor of the gastrointestinal tract that was first
proposed by Takahashi et al[1] in 2007. This tumor occurs mainly in the antrum of the
stomach and shows unique histological features, including myxoid extracellular
matrix and ovoid or spindle cells as a plexiform intramural growth pattern. Tumor
cells show differentiation into myofibroblasts with SMA expression and have limited
cytological atypia[2]. Although some reports showed extragastric expansion and
vascular infiltration, no local metastasis or distant recurrence after resection was
reported. The main treatment for PAMT in the reported cases is surgery. Herein, we
present the first case of a young patient with a lesion size reaching 5 cm who was
diagnosed with PAMT via endoscopic submucosal dissection.

CASE PRESENTATION

Chief complaints
A 15-year-old patient arrived at the Gastroenterology Department of our hospital
complaining of abdominal pain for 2 years.
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History of present illness
The patient had intermittent abdominal pain over the past 2 years without special
treatment.

History of past illness
The patient had no previous medical history.

Personal and family history
The patient never smoked or drank. He had no history of food or drug allergy and no
family history of gastrointestinal tumors.

Physical examination

The temperature of the patient was 36.5 °C, heart rate was 73 beats per minute,
breathing rate was 16 beats per minute, and blood pressure was 130/79 mmHg.
Examination of the chest, lung, and abdomen showed no abnormalities.

Laboratory examinations

The patient’s alkaline phosphatase level was 197 U/L, glutamyl transfer peptidase was
6 U/L, uric acid was 431.6 pmol/L, and phosphorus was 1.41 mmol/L. Other routine
blood tests, routine urine tests, routine stool tests, and biochemical and erythrocyte
sedimentation rates were all normal.

Imaging examinations

Computed tomography (CT) of the lungs and abdomen revealed no obvious
abnormalities in both the lungs and mediastinum, but a space-occupying lesion in the
gastric fundus area. Our clinical diagnostic consideration was gastric stromal tumor.

Further diagnostic work-up

Painless gastroscopy showed a semicircular bulge approximately 5 cm in size in the
lesser curvature near the cardia of the fundus; the surface was eroded, and shallow
ulcers had formed. A biopsy sample was taken from the surface of the lesion
(Figure 1). Endoscopic ultrasonography revealed that the lesion originated from the
submucosal layer, which was heterogeneous and hyperechoic, and the posterior
muscularis propria and serosal surface were present. The blood supply to the lesion
was abundant by Doppler ultrasound (Figure 2). Pathologically, the biopsy sample
revealed spindle cell proliferative lesions with interstitial mucinous changes, and the
surface mucosa showed chronic inflammatory changes with active lesions (Figure 3).
Immunohistochemistry showed smooth muscle actin (SMA) (+), CD117 (-), CD34 (-),
DOG-1 (-), S-100 (-), and Ki67 (labelling index: <1%).

FINAL DIAGNOSIS

Based on the pathological results and clinical results, the final diagnosis was PAMT of
the stomach.

TREATMENT

Because the lesion was near the cardiac area and the patient was young, we decided to
remove the lesion by endoscopy. We performed ESD of the lesion, and as expected, the
operation procedure was very difficult. The method of ESD was described
everywhere. Simply, we marked the extent of the lesion first. Then, we performed
submucosal injections and incised the mucosa at the outer edge of the lesion with a
Dual knife and IT knife. After separating the submucosa, the lesion was exposed and
dissected with the aid of the snare traction. After nearly 6 h of effort, we resected the
lesion successfully (Figure 4A). The blood vessels of the lesion were treated with
hemostatic agents during and after the operation. There was no active bleeding or
perforation after washing. The cardia was preserved, and the lesion that we removed
was 5 cm x 4 cm X 2 cm in size (Figure 4B).
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Figure 2 Rich blood flow in the lesion under Doppler ultrasound. A: Endoscopic ultrasonography revealed that the lesion originated from the
submucosal layer, which was heterogeneous and hyperechoic, and the posterior muscularis propria and serosal surface were present; B: The blood flow was
abundant on Doppler ultrasound.

OUTCOME AND FOLLOW-UP

The patient had sudden abdominal pain on the second day after the operation, and the
upper abdomen showed signs of abdominal muscle tension, tenderness, and rebound
pain. The results of emergency CT examination showed perforation of the
gastrointestinal tract and abdominal effusion. The patient was treated by
gastrointestinal decompression, anti-inflammatory therapy, acid suppression, fluid
rehydration, and pain relief. On the third day after the operation, the patient was
accompanied by fever, and the abdominal symptoms and peritoneal irritation did not
improve. Therefore, the patient underwent laparoscopic gastric perforation repair,
intestinal adhesion release, and abdominal drainage operation. During the operation,
there was a 1-cm perforation in the lower anterior wall of the gastric cardia, and the
surrounding tissues were congested and edema. A large abscess cavity formed with
the spleen and the left lobe of the liver under the diaphragm. More purulent fluid can
be seen in the liver, right paracolic sulcus, intestines, and pelvis. We cleaned the
abdominal cavity, sutured the perforation, and strengthened the seromuscular layer.
The patient fully recovered without any symptoms and was discharged after 14 d.
There was no recurrence during the 3-mo follow-up after ESD (Figure 4C). The
pathology of the resected tissue showed typical manifestations, such as abundant
slender blood vessels, rich mucus-like mesenchyme, and spindle-shaped, fat spindle-
shaped fibroblasts and myofibroblast-like cells showing irregular nodular hyperplasia
(Figure 5). Immunohistochemistry staining of tumor cells revealed the following;:
CD34 (partially +), SMA (weakly +), CD117 (-), DOG-1 (-), S-100 (-), SDHB (+), PCK (-),
and Ki67 (labelling index: 2%).
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Figure 3 Hematoxylin and eosin staining of the biopsy revealed spindle cell proliferative lesions with interstitial mucinous changes, and
the surface mucosa showed chronic inflammatory changes with active lesions. A: Magnification: 10 x; B: Magnification: 40 x.

Figure 4 Images of peeled tissue, lesion size, and clipping under endoscopy. A: The wound after endoscopic submucosal dissection (ESD); B:
Resected tissue: 5 cm x 4 ¢cm x 2 cm; C: The ulcer scar of the wound 3 mo after ESD.

Figure 5 Abundant slender blood vessels, rich mucus-like mesenchyme and spindle-shaped, fat spindle-shaped fibroblasts, and
myofibroblast-like cells showing irregular nodular hyperplasia. A: Magnification: 20 x; B: Magnification: 10 x.

DISCUSSION

In 2007, Takahashi et al[1] first reported a rare gastric mesenchymal tissue tumor and
named it PAMT][1,4]. Miettinen et al[3] first coined the term PF for this type of lesion in
2009, and subsequently, the term was adopted in WHO 2010 classification of digestive
system tumors in the chapter “Mesenchymal Tumours of the Stomach,” which was
wrote in collaboration with Miettinen[23]. The term PF was used due to its cellular
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architecture and fibromyxoid nature, allowing nonprofessionals to recognize that it is
a benign disease when encountering this spectrum of lesions. Despite that the WHO
classification established the nomenclature, many authors still believe that the term
PAMT better describes the histogenesis and histology of such tumors[16,26,27].

Since then, until 2019, only 121 additional cases have been published in the
literature[5], and two more cases have been added in 2020. Miettinen et al[3] reported
that the incidence of gastric PAMT is very low, less than 1/150 of gastrointestinal
stromal tumors (GISTs). The range in patient ages is broad, from 5 to 81 years old
(average age, 43.17 + 18.00 years; median age, 46 years). The patients were mostly
middle-aged and elderly people, and the peak was usually between 30 and 60 years
old[4]. Lesions are frequently located in the gastric antrum but occasionally located in
the small intestine, other parts of the stomach, large intestine, mediastinum, and
esophagus[24]. According to a recent review report, the maximum diameter of the
tumor ranged from 0.8-17 cm, with a mean size of 4.81 + 3.30 cm and median size of 4.0
cm[4].

Although PAMT is benign, it shows extensive vascular proliferation; therefore,
clinical manifestations can be accidental discovery, general gastrointestinal symptom:s,
and gastrointestinal bleeding. Typical PAMT manifests as general gastrointestinal
symptoms, including abdominal pain, abdominal distension, indigestion, loss of
appetite, heartburn, diarrhea, and epigastric discomfort. Manifestations of
gastrointestinal bleeding are also common and can lead to gastrointestinal bleeding-
related manifestations such as anemia, melena, and hematemesis[6-9]. Some patients
experience dull upper abdominal pain, along with the presence of a lump in the right
hypochondrium[24].

The currently reported cases of PAMT have unique characteristics: (1) The tumor
can be polypoid, nodular, or cystic. PAMT forms a leaf-like intramural /submucosal
mass, which is light pink, brown, or red in color, usually shiny and mucinous, and
very hard. The margins usually have a good outline, such as polypoid, nodular, and
cystic lesions, but they are not completely different[1,3,6,13-16,21,25]. The mass is
usually visible endoscopically[5,16,21,25] and radiologically[14,21,25]. The tumor
originates from the submucosa or muscularis propria and can infiltrate into other
tissue layers, protruding from the mucosa or serous membrane. The surface can be
accompanied by ulcers and erosions; (2) histologically, tumor tissue is mainly
composed of bland ovoid to spindle-shaped fibroblast-like cells, abundant thin-walled
blood vessels, and fibrous mucous matrix. Tumor cells are arranged in an irregular
plexiform or multinodular pattern, and are separated by the abundant mucus-like or
mucous-fibrous matrix around the small blood vessels. These features are helpful to
differentiate PF from other gastrointestinal mesenchymal tumors, such as myxoid
GISTs, but further differentiation and confirmation of the diagnosis can be identified
by immunostaining[3]. The myxoid matrix is always positive for Alcian blue. The
tumor cells show monomorphous oval nuclei containing fuzzy nucleoli and fine
chromatin, surrounded by mild eosinophilic cytoplasm with indistinct boundary.
Nucleolus and chromatin are delicate and fuzzy[4]. Some cases showed vascular and
lymphatic infiltration[3,28], but metastasis or recurrence did not occur after surgery;
and (3) in immunohistochemistry and special staining of PAMT, vimentin, SMA,
muscle-specific actin, and Alcian blue are generally positive[10], indicating the
fibroblastic, myofibroblastic, and smooth-muscle-cell characteristics of PAMT. Current
research reports show that vimentin, SMA, and MSA have a high sensitivity and
specificity for the diagnosis of PAMT, mainly because they are important markers of
smooth muscle tumors and mesenchymal tissues. The immunochemical staining
indicators in some specimens such as H-caldesmon, calponin, and desmin were
partially positive[l,3,11-17], suggesting possible myofibroblastic differentiation, while
these stains have been negative in other specimens[1,3,18-21]. For the muscular lineage
toward terminal muscle cell differentiation, desmin and caldesmon are more specific
markers. These markers show limited and focal reactive results in PAMT, which is
consistent with the myofibroblastic spectrum of PF cell development[4], but they are
also expressed in desmoid-type fibromatosis. Equivocal results were found for
estrogen receptor (ER) and progesterone receptor (PR) staining. Some case reports
have shown that specimens are focally or diffusely positive for PR but negative for ER.
Thus, hormone therapy is also a direction to consider, but it may be of little
significance[24]. For c-kit, pancytokeratin, S-100 protein, B-catenin, neurofilament,
cytokeratin, DOG-1, CD34, epithelial membrane antigen, and ALK-1, all reported cases
have negative results[10]. Ki-67 staining commonly illustrates very low proliferation
rates, mostly < 2%. CD34 is not usually expressed in leiomyomas or desmoid-type
fibromatoses; however, it is normally expressed in endothelial cells, embryonic cells of
the hematopoietic system, and solitary fibrous tumors. S100 protein can be expressed
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in spindle cell neoplasms of the gastrointestinal (GI) tract, a characteristic of
schwannomas. Combination of these markers can help make a differential diagnosis of
spindle cell tumors in the GI tract[25]. B-catenin and ALK-1 are always negative in
PAMT. CD117 or DOGL is usually negative in PAMT but positive in GISTs, which do
not show a unique plexiform wall growth pattern; thus, it can be separated from
PAMT.

The diagnosis of PAMT depends on pathological and immunochemical examin-
ations, and typical microscopic manifestations under high magnification should be
observed, including bland ovoid to spindle-shaped fibroblast-like cells, abundant thin-
walled blood vessels, and fibrous mucous matrix. Clinicians generally speculate that
PAMT is benign based on the limited atypicality of tumor cells and low mitotic rate
[22]. Vimentin, SMA, and muscle-specific actin were at least partially positive; Alcian
blue was positive; and pancytokeratin, c-kit, DOG-1, CD34, S-100 protein, B-catenin,
and ALK-1 were negative[4]. In our case, the tumor was positive for SMA, partly
positive for CD34, and negative for DOG-1, 5-100, PCK, and Ki67 (labelling index: 2%),
which immunohistochemically confirmed PAMT.

For genes, mutations in c-kit and PDGFRA genes are important and characteristic in
GISTs[29], but no studies have reported mutations in these two genes in PAMT.
Therefore, PAMT can be further distinguished from GISTs in terms of gene mutations.
Some cases have been described as having a repeated translocation, t(11;12)(q11;q13),
involving the long noncoding gene metastasis-associated lung adenocarcinoma
transcript 1 (MALAT1) and the gene glioma-associated oncogene homologue 1 (GLI1).
Through repeated MALATI-GLI1 translocation or GLI1 upregulation, GLI1 overex-
pression depicts a different pathogenic subgroup of plexiform fibromyxomas with
activation of the Sonic Hedgehog signaling pathway. Inappropriate reactivation of the
Hedgehog signaling pathway is responsible for the formation and progression of
several cancers[30]. In addition to the canonical pathway of Hedgehog signaling, some
canonical pathways that may be important for the development of gastrointestinal
tumors has been recently described, including a noncanonical, Patched-dependent,
and Smoothened-independent pathway[37]. Base on the molecular pathway of PF
development, neoplasms with GLI1 oncogenesis may be sensitive to Hedgehog
pathway inhibitors, targeting either Patched, Smoothened, GLI1, or other Hedgehog
pathway components[31].

For the differential diagnosis of myxoid mesenchymal tumors in the gastrointestinal
tract, the main considerations include GIST, leiomyomata, solitary fibrous tumor,
leiomyosarcoma (LMS), desmoid tumor, inflammatory fibroid polyp, neurilemmoma,
inflammatory myofibroblastic tumor, low-grade fibromyxoid sarcoma, Plexiform
nerve fibroma, myxoma and, in women, myxoid low-grade endometrial stromal
sarcomal1,3,11-13,32]. PF is positive for SMA, DES, and vimentin and negative for c-
kit, CD34, S-100, DOG1, and CD117. However, GIST may have CD117, CD34, and
DOG-1 immunoreactivity and c-kit or PDGFRA mutation. Leiomyoma can be differen-
tiated by the bundle like and braided arrangement of tumor tissue and the eosinophilic
cytoplasm of fusiform tumor cells. SMA, MSA, desmin, and caldesmon were positive
in leiomyoma, but desmin was negative in PAMT. Myxoid and leiomyoma have
positive reaction for SMA, desmin, and caldesmon, and Plexiform neurofibroma have
positive reaction for S-100 protein. Solitary fibrous tumors are positive for CD34, and
consist of altered hypercellular and hypocellular areas, deposits of dense keloid-type
collagen, and hemangiopericytoma-like areas[25].

The main treatment for PAMT is surgery. Current literature reviews up to 2019
reporting on 121 patients demonstrated no local or metastatic reoccurrence among the
84 patients who were followed[4,5]. Some reports also presented cases of PAMT
treated via endoscopy, but the lesions were smaller than 5 cm[20,33-36]. Our case is the
ninth case of endoscopic resection, and it is the largest mass that has been removed
endoscopically so far. The lesion reached 5 cm x 4 cm * 2 cm in size and was near the
cardia. The diseased tissue was completely removed, and the cardia was preserved.
Our patient had no recurrence or metastasis during the 3-mo follow-up after the
operation, and the treatment effect was good.

CONCLUSION

At present, the diagnostic criteria for PAMT are relatively clear, but the pathogenesis
and genetic changes require further study. PAMT is benign in nature, and these
patients are less likely to experience local or metastatic recurrence. The main treatment
is still surgery, and when the lesion is in the stomach, partial gastrectomy and distal
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gastrectomy are the most commonly performed surgical treatments for PAMT,
followed by local gastrectomy, subtotal gastrectomy, and wedge-shaped gastrectomy.
But for comprehensive evaluation of the disease, ESD can be considered a suitable
method to avoid excessive treatment.
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