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Abstract
BACKGROUND
The totally implantable venous access port (TIVAP) is an important device in patients for injecting blood products, parenteral nutrition or antineoplastic chemotherapy. Metastatic spread at the site of the insertion of a TIVAP is extremely rare. 

CASE SUMMARY
We report the case of 33-year-old male with advanced gastrointestinal stromal tumor (GIST) who underwent radical tumor resection after neoadjuvant imatinib therapy. However, a solitary GIST metastasis at the site of a TIVAP insertion developed during adjuvant imatinib treatment. Mutational analysis showed secondary mutation in KIT exon 13 (V564A), which is resistant to imatinib treatment. To our knowledge, this is the first case report of a patient with advanced GIST developing GIST metastasis at the site of a TIVAP insertion. 

CONCLUSION
This case highlights that when a patient with advanced, high metastatic GIST requires TIVAP insertion, we should realize that there is a risk of developing tumor metastasis at the site of a TIVAP insertion.
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Core Tip: In this article, we report a man with advanced gastrointestinal stromal tumor (GIST) who developed GIST metastasis at the site of a totally implantable venous access port (TIVAP) insertion. This case highlights that when a patient with advanced, high metastatic GIST requires TIVAP insertion, it should be realized that there is a risk of developing tumor metastasis at the site of the TIVAP insertion.


INTRODUCTION
A totally implantable venous access port (TIVAP) is an important device inserted in a large vein, such as the subclavian vein, and is used to inject blood products, parenteral nutrition or antineoplastic chemotherapy that would ravage a smaller peripheral vein. The use of TIVAP is associated with a series of complications including hemorrhage, hemothorax, pneumothorax, venous thrombosis, infection, and arterial puncture or cannulation[1,2]. The occurrence of tumor metastasis at the site of the insertion of a TIVAP is extremely rare. A few studies have reported patients with head and neck, thoracic or hematological malignant tumors who developed tumor seeding at the site of central venous access[3-6]. However, tumor metastases of abdominal solid tumors at the site of the insertion have not been reported thus far. To our knowledge, we report the first case of gastrointestinal stromal tumor (GIST) with metastatic tumor at the site of a TIVAP insertion. 

CASE PRESENTATION
Chief complaints
A 35-year-old man presented with a painless mass at the right side of the chest wall.

History of present illness
One month prior to admission, the patient presented with a raised and painless mass in the right infraclavicular fossa.

History of past illness
The patient was diagnosed with a gastric GIST in April 2016. A computed tomography (CT) scan showed a huge inhomogeneous soft tissue mass (approximately 18.1 cm × 11.9 cm) with central necrosis, occupying the entire left upper abdomen, along with two nodular enhancing liver lesions (the largest lesion was approximately 2.5 cm) suspicious of a metastatic malignancy in the right lobe (Figure 1A and B). In light of the pathologic diagnosis and the CT scan, the tumor was classified as an advanced GIST. The patient was administered imatinib 400 mg orally daily on a neoadjuvant basis before surgery. After 10 mo of imatinib therapy, the tumor showed a marked reduction in size (approximately 8.6 cm × 6.7 cm), tumor enhancement at arterial phase CT decreased substantially and hepatic metastatic lesions showed no enhancement (Figure 1C and D). Surgery was requested by the patient. At laparotomy, the tumor was located at the gastric fundus and invaded the nearby organs including the spleen, the tail of the pancreas and the left adrenal gland. The tumor was resected en bloc with the spleen, a portion of the stomach and the left adrenal gland, and the tail of the pancreas, and the hepatic metastatic tumors were also removed according to the findings of intraoperative ultrasonography, achieving an R0 resection. The pathological report of the resected specimen showed a tumor mass with diffuse hyalinization, fibrosis and focal hemorrhage and necrosis. Only a few spindle cells were distributed in the tumor lesion and the cells were positive for CD117 and DOG-1 (Figure 2). Unfortunately, the patient developed a gastric fistula postoperatively, and a single lumen 16 G TIVAP was inserted into the right subclavian vein via the Seldinger technique, with the aim of prolonged parenteral nutrition. Furthermore, an intestinal feeding tube was placed for enteral nutrition support. One month later, the patient was treated with total enteral nutrition and the TIVAP was removed. Two months after the operation, the gastric leak healed, oral feeding and imatinib treatment (400 mg/d) were resumed and the drains removed. The patient had no other significant past history or family history.

Physical examination
Physical examination revealed a raised and painless mass (approximately 6 cm × 5 cm) on the right side of the chest wall.

Laboratory examinations
Except for below normal average albumin level, other laboratory examinations were normal.

Imaging examinations
A raised mass (approximately 6 cm × 5 cm) was noted on the right side of the chest wall, which was around the site of the TIVAP insertion. A CT scan of the chest showed an inhomogeneous mass (approximately 5.7 cm × 4.6 cm) in the right infraclavicular fossa, which was supplied by the right subclavian artery and pressed the right subclavian and brachiocephalic veins (Figure 3). A magnetic resonance imaging (MRI) examination demonstrated a mixed signal mass without involvement of surrounding soft tissue and bone (Figure 4). No radiological or clinical evidence of abdominal relapse or metastasis were found on abdominal CT. 

FINAL DIAGNOSIS
The final diagnosis of this infraclavicular mass was metastatic GIST.

TREATMENT
Histopathology from core needle biopsy of the mass confirmed a metastatic GIST (Figure 5). Subsequently, the patient underwent radical resection of the metastatic infraclavicular GIST. Mutational analysis showed secondary mutation in KIT exon 13 (V564A), which is resistant to imatinib treatment. Switching to sunitinib treatment was suggested to the patient. The patient started sunitinib (37.5 mg/d) treatment after metastasectomy. 

OUTCOME AND FOLLOW-UP
A postoperative CT examination showed no residual disease. The patient recovered well and has not yet shown signs of recurrence after 14 mo of clinical follow-up.

DISCUSSION
GIST is the most common mesenchymal tumor originating from the interstitial cells of Cajal in the digestive tract. GIST can occur anywhere in the gastrointestinal tract, but is most common in the stomach (65%), small intestine (25%), colon and rectum (5%-10%) and esophagus (5%)[7]. Almost all GISTs have activating mutations of KIT or PDGFRA. Metastases are usually seen in the liver and peritoneum. Lymph node and extra-abdominal metastases are rare and sites include bone, lung, skin and soft tissue[8,9]. However, tumor seeding at the site of a TIVAP implant has not been reported in the literature. 
We report the case of a patient with subclavian metastasis of gastric GIST at the site of a TIVAP insertion during treatment with imatinib. After effective downsizing of an advanced gastric GIST with neoadjuvant imatinib, the patient was successfully treated with tumorectomy and continued imatinib therapy. The patient continued to do well for 23 mo until the subclavian metastatic mass at the site of the TIVAP insertion was found, and there was no radiological or clinical evidence of abdominal relapse or metastasis. In our patient, the most likely explanation for the subclavian metastatic tumor is circulating tumor cells seeding from the catheter when the subclavian vein was punctured. The trauma caused by puncture may provide an inflammatory microenvironment, promoting the implantation and growth of tumor cells. 
Following a review of the literature regarding tumor metastasis at the site of central venous catheter insertion; head and neck malignancy, hematological and intrathoracic malignant tumors most commonly appear to result in tumor implants at the site of TIVAP insertion and the most common histology is squamous cell carcinoma. Compared to limited stage tumors and well differentiated tumors, aggressive and advanced tumors and poor differentiated tumors are more likely associated with tumor seeding at the site of insertion[3,10-13]. Furthermore, the puncture method or technique are also correlated with tumor spread. Previous studies reported that, for TIVAP insertion, the Seldinger technique is more likely to cause tumor seeding when compared with direct cephalic vein cut down, and multiple punctures may also increase the risk of tumor spread[5]. 

CONCLUSION
In summary, it should be realized that there is a risk of developing tumor metastasis at the site of insertion when a patient with advanced, high metastatic GIST requires a TIVAP insertion.
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Figure Legends
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Figure 1 Computed tomography image. A and B: Computed tomography (CT) showed a huge inhomogeneous soft tissue mass (approximately 18.1 cm × 11.9 cm) with central necrosis, occupying the entire left upper abdomen, along with two nodular enhancing liver lesions; C and D: CT after 10 mo of imatinib therapy showed marked reduction in tumor size (approximately 8.6 cm × 6.7 cm), tumor enhancement at arterial phase CT decreased substantially and hepatic metastatic lesions showed no enhancement.

[image: ]
Figure 2 Histology showed a few spindle cells distributed in the tumor lesion and the cells were positive for CD117 and DOG-1.
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Figure 3 Computed tomography showed an inhomogeneous mass (approximately 5.7 cm × 4.6 cm) in the right infraclavicular fossa.
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Figure 4 Magnetic resonance imaging showed a mixed signal mass without involvement of surrounding soft tissue and bone.
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Figure 5 Histopathology revealed strong, diffuse CD117 and DOG-1 expression, which confirmed a metastatic gastrointestinal stromal tumor.
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