Name of journal: World Journal of Gastrointestinal Endoscopy
ESPS Manuscript NO: 3600

Columns: CASE REPORT
Gastric calcifying fibrous tumor removed by endoscopic submucosal dissection 
Ogasawara N et al. Calcifying fibrous tumor treated by ESD

Naotaka Ogasawara, Shinya Izawa, Mari Mizuno, Atsushi Tanabe, Tomonori Ozeki, Hisatsugu Noda, Emiko Takahashi, Makoto Sasaki, Toyoharu Yokoi, and Kunio Kasugai

Naotaka Ogasawara, Shinya Izawa, Mari Mizuno, Atsushi Tanabe, Tomonori Ozeki, Hisatsugu Noda, Makoto Sasaki, Kunio Kasugai, Departments of Gastroenterology, Aichi Medical University School of Medicine, Aichi 480-1195, Japan
Emiko Takahashi, Toyoharu Yokoi, Departments of Pathology, Aichi Medical University School of Medicine, Aichi 480-1195, Japan
Author contributions: Ogasawara N, Izawa S and Tanabe A performed endoscopic submucosal resection of the submucosal tumor; Mizuno M, Ozeki T and Noda H managed the patient’s condition during hospitalization; Takahashi E and Yokoi T pathologically diagnosed the SMT as a gastric calcifying fibrous tumor; Ogasawara N, Sasaki M and Kasugai K wrote the manuscript.
Correspondence to: Naotaka Ogasawara, MD, Department of Gastroenterology, Aichi Medical University School of Medicine, 1-1 Yazakokarimata, Nagakute, Aichi 480-1195, Japan. nogasa@aichi-med-u.ac.jp
Telephone: +81-561-62-3311    Fax: +81-561-62-1508
Received: June 9, 2013              Revised: July 1, 2013

Accepted: August 4, 2013

Published online: 

Abstract
The World Health Organization describes calcifying fibrous tumors (CFTs) as rare, benign lesions characterized by hypocellular, densely hyalinized collagenization with lymphoplasmacytic infiltration. These tumors rarely involve the gastrointestinal (GI) tract. A routine endoscopic upper gastrointestinal screen detected a 10-mm submucosal tumor (SMT) in the lesser curvature of the lower corpus of the stomach of an apparently healthy, 37-year-old woman with no history of Helicobacter pylori infection. Endoscopic ultrasonography (EUS) localized the internally isoechoic, homogeneous SMT mainly within the submucosa. Malignancy was ruled out using endoscopic submucosal dissection (ESD). A pathological examination confirmed complete resection of the SMT, and defined a hypocellular, spindle-cell tumor with a densely hyalinized, collagenous matrix, scattered lymphoplasmacytic aggregates as well as a few psammomatous, dystrophic calcified foci. The mass was immunohistochemically positive for vimentin and negative for CD117 (c-kit protein), CD34, desmin, smooth muscle actin (SMA) and S100. Therefore, the histological findings were characteristic of a CFT. To date, CFT resection by ESD has not been described. This is the first case report of a gastric calcifying fibrous tumor being completely resected by ESD after endoscopic ultrasonography.
© 2013 Baishideng. All rights reserved.
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Core tip: Calcifying fibrous tumors (CFTs) rarely involve the gastrointestinal tract. Resection of CFT by endoscopic submucosal dissection (ESD) has not been reported. This is the first case report of a gastric calcifying fibrous tumor being completely resected by ESD after endoscopic ultrasonography.
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INTRODUCTION
Rosenthal originally identified benign, fibrous, calcifying fibrous tumors (CFTs) in soft tissues of the extremities in children1[]
. These tumors comprised hyalinized fibrous tissue interspersed with bland fibroblastic spindle cells, scattered psammomatous, and/or dystrophic calcifications and variably prominent mononuclear inflammatory infiltrates. CFTs have recently been identified in the mesentery and peritoneum2-4


[ ADDIN EN.CITE ]
, mediastinum5[]
, pleura6[]
, lung7[]
, adrenal glands8[]
 and in the paratesticular and spermatic cord4


[ ADDIN EN.CITE ]
. Although CFTs can involve various organ systems, the gastrointestinal (GI) tract is rarely involved9[]
. Calcifying fibrous submucosal tumors (SMTs) are difficult to differentiate from other SMTs such as small lipomas, neuroendocrine and gastrointestinal stromal (GISTs) cell tumors. Only a few case reports have described CFTs occurring in the stomach9-11


[ ADDIN EN.CITE ]
. The CFTs described in these reports were relatively large when discovered and required surgical resection. Here, we describe a gastric CFT that was completely removed by endoscopic submucosal dissection (ESD) after a thorough assessment by endoscopic ultrasonography (EUS).
CASE REPORT
A routine health screen using upper gastrointestinal endoscopy revealed a submucosal tumor in a 37-year-old apparently healthy woman with no known family history of gastrointestinal disorders or malignant diseases. She had no abdominal discomfort or stomach and intestinal symptoms. Physical findings were unremarkable and all initial biochemical and hematological parameters were within normal limits. Narrow-band imaging endoscopy (GIF-H260Z; Olympus, Tokyo, Japan) indicated a 10 mm diameter SMT with normal overlying mucosa in the lesser curvature of the lower corpus of the stomach (Figure 1A and B). The mucosa of the whole stomach was normal without chronic gastritis. Mucosal biopsies of both the middle portion and antrum of stomach confirmed the absence of Helicobacter pylori infection. Computed tomography (CT) did not detect any submucosal tumors or abnormal findings in any other organs, and no swollen lymph nodes. EUS visualized the SMT mainly within the second and third layers of the gastric wall, and the first layer was preserved (Figure 1E). The homogeneous tumor was internally isoechoic (Figure 1E). Hyperechoic foci with acoustic shadowing within the mass were consistent with calcifications (Figure 1F). The fourth layer of the gastric wall was obvious (Figure 1E and F), and therefore, the SMT was considered not to have invaded the muscularis propria. The endoscopy and EUS findings indicated that the SMT was localized within the submucosal propria, but it was too small to perform fine needle aspiration biopsy (FNA) under EUS. A biopsy specimen obtained from SMT also did not include the tumor contents and a definitive pathological diagnosis of the tumor could not be achieved. However, a precise diagnosis was required to rule out malignancy. The patient refused to undergo surgery, but consented to undergo endoscopic treatment. To completely resect the SMT using only endoscopic mucosal resection (EMR) was considered very difficult. Therefore, SMT was removed by ESD and not EMR to avoid SMT retention and comprehensively diagnose the SMT (Figure 1C and D). Pathological assessment of the resected SMT (Figure 2A) revealed a hypocellular, spindle-cell mass with a densely hyalinized, collagenous matrix, scattered lymphoplasmacytic aggregates and a few foci comprising psammomatous and dystrophic calcifications (Figure 2B). The spindle cells in the tumor harbored no mitotic activity or atypia. Immunohistochemical staining was positive for vimentin (Figure 2C), but negative for CD117 (c-kit protein), CD34, desmin, smooth muscle actin (SMA) and S100. Therefore, the histopathological findings concurred with a diagnosis of a CFT.

DISCUSSION
Rosenthal originally described CFTs as benign, soft, fibrous masses with psammoma bodies in two girls aged 2 and 11 years1[]
. The histopathology of CFTs is that of a heavily collagenized paucicellular fibrous lesion composed of bland spindled cells, scattered psammomatous and/or dystrophic calcifications and variably prominent mononuclear inflammatory infiltrates. Because they were initially thought to represent a reactive process resulting from abnormally healing tissue, CFTs were originally described as calcifying fibrous pseudotumors12[]
. However, later studies indicated that they are true neoplasms with a tendency towards non-destructive local recurrence4


[ ADDIN EN.CITE ]
. Later reports described finding CFTs in ubiquitous anatomical sites including the pleura6[]
, abdominal cavity and peritoneum3[]
 and elsewhere4


[ ADDIN EN.CITE ,12]
. The etiology and pathogenesis of CFTs remain unknown, although location, immunohistochemical and pathological features suggest a mesenchymal sub-mesothelial origin3[]
.
Small SMTs are usually asymptomatic and incidentally detected during endoscopic or radiological examinations. One retrospective study has suggested that the incidence of gastric submucosal lesions is 0.36%13[]
. Submucosal tumors are very difficult to accurately diagnose by endoscopic or radiological means. The most common SMTs of the alimentary tract are GISTs that originate from interstitial cells of Cajal14


[ ADDIN EN.CITE ,15]
. Other differential diagnoses of SMTs include fibromatosis, inflammatory myofibroblastic tumors, neuroendocrine cell tumors, schwannomas, heterotopic pancreas, lipomas, cystic lesions, lymphomas and leiomyomas. Differentially diagnosing gastric mesenchymal tumors using only endoscopic imaging is also challenging. Gastric CFTs include SMTs that are endoscopically difficult to differentiate from other SMTs such as those described above, especially when they are very small. Although EUS and EUS-guided FNA are considered useful for diagnosing SMTs, these modalities cannot perfectly diagnose whole SMTs, when EUS findings are non-specific, or when SMTs are too small to be treated by FNA. The SMT was located in the second and third layers of the gastric wall in our patient and it had the same homogeneous, isoechoic features as the third layer. These findings excluded GIST, leiomyoma, cystic lesion, schwannoma, and lipoma from the differential diagnosis, but a more precise diagnosis by EUS remained impossible. The findings indicated that the mass was most likely a neuroendocrine cell tumor. However, the calcification detected by EUS in the SMT is uncommon among neuroendocrine cell tumors. Moreover, it was only 10 mm in diameter, which was too small to treat using EUS-guided FNA. Since endoscopy and EUS could not conclude a diagnosis, the SMT was resected by ESD. 
Small mucosal tumors that are not diagnosed beforehand are always diagnosed by immunohistochemistry after surgical resection when FNA is not performed. Common SMTs are diagnosed as follows based on immunohistochemical positivity for CD117 (c-kit protein; GIST), CD34 (almost all mesenchymal neoplasms), smooth muscle actin (SMA), desmin (leiomyoma) and S100 (schwannoma derived from nerves)15[]
. The SMT in our patient did not express any of these immunohistochemical markers, which is a characteristic of CFT. Almost all reported CFTs were quite large when they were discovered, and thus to estimate the initial pathogenesis of CFTs difficult. The CFT in our patient was extremely small, and thus might represent the initial status of CFTs. Therefore, further examination was required to analyze this CFT in more detail.  
A search of the Pub-Med database did not uncover any reports describing complete resection of a CFT using ESD. We completely resected an extremely small gastric CFT by ESD after the patient had undergone a detailed examination using EUS. The calcification indicated by EUS is considered a useful feature for detecting CFTs and for narrowing down the differential diagnoses of SMTs. We believe that this manuscript is the first report to describe a calcified gastric CFT detected by EUS. The size of this CFT might indicate the initial status of such tumors, clarify one pathogenetic mechanism of development in the GI tract and provide an informative clue to the pathogenesis and development of CFTs in general.
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Figure 1 Endoscopic ultrasonography findings of visualized submucosal tumor. A: Endoscopy shows 10-mm shows submucosal tumor (SMT) in lesser curvature of lower corpus of stomach; B: Narrow-band endoscopic imaging SMT covered by normal gastric mucosa; C: Endoscopic submucosal dissection (ESD) for SMT; D: Stomach ulceration five days after ESD; E: Endoscopic ultrasonography (EUS) findings show internally isoechoic, homogeneous sub-mucosal tumor mainly localized within second and third layers, whereas first and fourth layers are preserved; F: Acoustic shadowing of hyperechoic foci inside lesion is consistent with calcifications. Fourth layer is obvious.
Figure 2 Pathological findings of resected small mucosal tumor. A:  Complete SMT resection was confirmed; B: Hypocellular, spindle-cell tumor has densely hyalinized, collagenous matrix, scattered lymphoplasmacytic aggregates, some psammomatous foci and dystrophic calcification, Spindle-cells harbor no mitotic activity or atypia; C: Positive immunohistochemical staining for vimentin. Original magnification (10 (A), (200 (B), (100 (C).
