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Abstract

Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms of the gastrointestinal tract. Less than 1% occurs in the esophagus. Surgery is the primary treatment for patients with GISTs. We report a 29-year-old male was admitted after the detection of a posterior mediastinal mass during work-up with routine examination. He did not have any disease-related symptoms. The physical examination was unremarkable. Chest computed tomographic scan, the barium esophagogram and endoscopic esophageal ultrasound showed benign neoplasm. The patient was performed an enucleation surgery through the right posterolateral thoracotomy. The pathology revealed a 13.0 cm × 12.0 cm × 5.0 cm mass. The tumor was CD 117 (C-kit), PDGFRA and DOG1 positive. These findings were consistent with a GIST of the esophagus. So the diagnosis of GIST of esophagus was confirmed. The pathological diagnosis of low grade of GIST of esophagus was confirmed. The patient has no evidence of recurrence and is in good clinical conditions up-to date, five years after surgery.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We report a case of giant esophageal gastrointestinal stromal tumor in a 29-year-old male successfully treated with enucleation. The patient has no evidence of recurrence and is in good clinical conditions up-to date, five years after surgery. 
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms of the gastrointestinal tract. The most frequent anatomic location of GIST is the stomach(60%-70%), followed by small intestine (20%-25%),colon and rectum (5%), and esophagus (< 1%)1[]
. They typically present in older individuals. Surgery is the initial treatment for the esophageal GISTs. We present a rare case of long-term and good quality of life after enucleation of a giant esophageal GIST.

CASE REPORT 
A 29-year-old male was admitted to department of thoracic surgery after the detection of a posterior mediastinal mass during work-up with routine examination. He did not have any disease-related symptoms, such as dysphagia, chest pain or dyspnea. The physical examination was unremarkable. Results of laboratory studies were all within normal limits. Chest computed tomographic (CT) scan revealed a 13 cm hyperdense soft-tissue mass, originating from the posterior wall of the esophagus. The barium esophagogram demonstrated a multilobulated protuberant lesion with a relatively smooth margin in the middle thoracic esophagus .Endoscopic esophageal ultrasound (EUS) demonstrated a hypoechoic, homogeneous, well-demarcated mass, arising from the muscularis propria of the esophagus at 24 cm from the incisors and extending to 35 cm (Figure 1). 
Preoperative examination and intraoperative findings showed benign neoplasm. The patient was underwent an enucleation surgery through the right posterolateral thoracotomy. The outer esophageal muscle was incised longitudinally. Careful dissection was done to separate and remove the mass from the underlying submucosa. After careful dissection, the mass was enucleated completely with unbroken pseudocapsule. During the operation, one piece of mucosa was inadvertently opened during dissection, which was repaired by interrupted suture. The underlying mucosa and longitudinal muscle were reapproximated. The muscularis propria and mediastinal pleural also were sutured. Intraoperative endoscopy with air insufflation was used to confirm mucosal integrity and safeguard against esophageal perforation.
The pathology revealed a 13.0 cm × 12.0 cm × 5.0 cm mass with an intact pseudocapsule. The tumor was CD 117 (C-kit), PDGFRA, DOG1 and SMA positive，CD34 and calponin and weak positive, and negative for desmin. These findings were consistent with a GIST of the esophagus. The mass contained less than 5 mitoses per 50 high-power fields. So the diagnosis of low grade of GIST of esophagus was confirmed. We also found that exon 12 and exon18 of PDGFRA and exon 9,11,13,17 of c-kit all were wild type (Figure 2). 
In one week postoperatively, the patient underwent an esophagogram that confirmed the absence of an esophageal leak or stricture. The patient had liquid diet one week after operation, swallowed most ordinary food with little difficulty and had no dysphagia two weeks later. At 5-year follow-up the patient is feeling well and computed tomographic scans have shown no evidence of recurrent disease.

DISCUSSION
GISTs are uncommon mesenchymal tumors of the gastrointestinal tract and rare before the age of 40 years, and less than 1% occur in the esophagus
 ADDIN EN.CITE 
[1,2]
. Gulen et al3[]
 reports a multicenter study of 1160 gastrointestinal stromal tumors and found 0.7% to be located in the esophagus.
  The diagnosis of esophageal GIST is frequently not clear preoperatively. Half of patients with esophageal GIST are asymptomatic and the remaining ones present with dysphagia or atypical chest pain. A complete diagnostic evaluation includes esophagoscopy, EUS, CT scan, and barium esophagogram. The presence of a rounded filling defect on barium esophagogram, an endoscopically normal-appearing mucosa, a well-circumscribed, non-enhancing mass on contrast –enhanced CT scan, and a homogeneous, hypoechoic mass with smooth borders on EUS examination will help in the differential diagnosis with other malignant neoplasms but not with esophageal leiomyoma. CT can be helpful in the preoperative assessment of tumor extent and presence of distant metastases. A definite diagnosis of GIST depends on a comprehensive pathologic examination of the surgical specimen. In GIST cases, approximately 95% are KIT (CD117)-positive, CD34 is positivity in 95% and SMA is positive in 20%-30%, but often nonreactive with S-100 protein immnostains4[]
. CD117 and DOG1 positive are specific in GIST as compared with smooth muscle and neural tumors. In the case represented here, we diagnosed the mass was GIST mainly because of positive staining for CD117 and DOG1.
There were few effective therapeutic options for patients with GISTs. For patients with primary localized and resectable GIST, surgical resection remains the only chance for cure, as chemotherapy and radiation are ineffective. The primary goal of surgical management of GISTs is to achieve a negative microscopic margin5


[ ADDIN EN.CITE ,6]
. 
The surgery options available for esophageal GISTs are fairly controversial, esophageal resection or GIST enucleation.

Since a true tumor capsule does not exist, the surgeon must exercise additional care during the removal of a GIST not to rupture the tumor, as this complication is associated with an increased risk for the development of peritoneal metastases7[]
. Much like with most other soft tissue sarcomas, GISTs rarely metastasize to lymph nodes, thus a regional lymphadenectomy is not necessary, unless locoregional lymph nodes are enlarged
 ADDIN EN.CITE 
[8-10]
. It is extremely important to avoid tumor rupture in the surgery because it is as​sociated very poor outcomes. The tumor should not be held with forceps and should be handled gently. If there is any possibility of tumor rupture, an en bloc combined with a resection or even abandoning surgery and converting to neoadjuvant treatment should be considered. In the case present, we sutured and then draged the tumor through the stitch during the operation to avoid rupturing the tumor. All the procedures in the enucleation were out of pseudocapsule. We must make sure that the enucleated tumor with unbroken pseudocapsule negative margins.
Activating mutations of KIT or platelet-derived growth factor receptor alpha (PDGFRA) are found in the vast majority of GISTs. Two KIT and PDGFRA kinase inhibitors, imatinib and sunitinib, have proven clinical benefit in patients with recurrent or metastatic GISTs and have been received approval from the FDA for the treatment of gastrointestinal stromal tumours. More than half of patients unfortunately develop resistance to Imatinib after about 2 years, eventually develop resistance to these agents, resulting in fatal disease progression11


[ ADDIN EN.CITE ,12]
. Some other structurally distinct inhibitors of KIT and PDGFRA kinases have been developed, George D showed that oral regorafenib could provide a significant improvement in progression-free survival compared with placebo in patients with metastatic GIST after failure of imatinib and sunitinib13[]
. Ajuvant tyrosine-kinase inhibitor treatment is debated as its survival benefit is controversial. Ronald P reported that patients with completely resected GISTs who received adjuvant imatinib after surgery had not improvement the overall survival, although lower recurrence rates[5]. Patients with wild-type GISTs are less responsive to imatinib-based therapies. In the case presented here, the patient was wild-type GIST, so he didn’t take the adjuvant treatment.
The 5-year survival rate after complete resection of GISTs is approximately 50%-65%. Many factors including tumor size, mitotic rate, tumor location, kinase mutational status and occurrence of tumor rupture have been extensively studied and proposed to be predictors of survival outcomes. Tumor size and mitotic activity are the best prognostic features.  Tumors are classified using a ranking system, grouping tumors into very low-, low-, intermediate-, and high-risk categories based on size (< 2 cm, 2-5 cm, 5-10 cm, and > 10 cm) and on number of mitoses within 50 high-power fields (HPFs); such measurements typically being reported as less than 5, 5 to 10, or greater than 1014[]
.In the case represent here, the tumor size and the mitotic activity expressed per 50 HPFs were 13 cm and less than 5, respectively. 

Toshio Katoh et al reported 5 cases of GIST, and conclusion that if low malignancy GIST is completely removed by endoscopic resection, then no further treatment is necessary15[]
. In the case presented here, the patient did not receive any adjuvant therapy after surgery and no evidence of recurrent disease. 

In the case presented here, the patient was diagnosed with a giant esophageal gastrointestinal stromal tumor in 29 years old. We also found that exon 12 and exon18 of PDGFRA and exon 9,11,13,17 of c-kit all were wild type. These findings were consistent with a GIST of the esophagus. The mass contained less than 5 mitoses per 50 high-power fields. So the diagnosis of low grade of GIST of esophagus was confirmed. He did not receive any adjuvant therapy after surgery. At 5-year follow-up the patient is feeling well and computed tomographic scans have shown no evidence of recurrent disease. 
COMMENTS
Clinical diagnosis
Computed tomographic (CT) the barium esophagogram; esophageal ultrasound (EUS) showed benign neoplasm from esophagus.
Differential diagnosis

In contrast to gastrointestinal stromal tumors (GISTs), leiomyoma and leiomyosar​coma are positive for SMA and desmin and negative for Kit and CD34.
Imaging diagnosis

Chest CT scan, the barium esophagogram and endoscopic EUS showed benign neoplasm in esophagus.
Pathological diagnosis

The authors do the immunohistochemistry for CD117, PDGFRA, DOG1, CD34, smooth muscle actin, desmin and calponin. We found that positive for CD117, PDGFRA, DOG1, CD34 and smooth muscle actin, negative for desmin and calponin. 
Treatment

The authors enucleated a giant esophageal gastrointestinal stromal tumor in a 29-year-old male.
Related reports

Milman S reported enucleation of a giant esophageal gastrointestinal stromal tumor in an old man in 2009.
Experiences and lessons

The authors can enucleated a giant esophageal gastrointestinal stromal tumor and have good prognosis.
Peer review

The authors diagnosed the GISTs after the sugery, maybe we could diagnosed through biopsy or other methods before the surgery.
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Figure 1 Mass showed before the surgery. A: The frontal chest radiograph showed a widened and undulated mediastinal contour; B: Barium esophagogram demonstrated a multilobulated protuberant lesion with a relatively smooth margin in the middle thoracic esophagus; C: Chest CT scan revealed a 13 cm × 5 cm × 6 cm hyperdense soft-tissue mass, originated from the posterior wall of the esophagus. The mass was well demarcated from the surrounding structures protruded into the esophageal lumen and compressed the trachea and the right main bronchus, and no metastases noted was found; D: ESU demonstrates a hypoechoic, homogeneous, well-demarcated mass, arising at 24 cm from the incisors and extending to 35 cm and arising from the muscularis propria of the esophagus.
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Figure 2 Pathology revealed a 13.0 cm × 12.0 cm × 5.0 cm mass with an intact pseudocapsule. The tumor was CD 117 (C-kit), PDGFRA, DOG1 and SMA positive, CD34 and calponinand weak positive, and negative for desmin. Mutation sequencing found that exon 12 and exon18 of PDGFRA and exon 9,11,13,17 of c-kit all were wild type.
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