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Abstract 1 

【Introduction】Recent advances in treatment for esophageal cancer have improved prognosis after esophagectomy, but they have led to an 2 

increased incidence of gastric tube cancer. In most patients who underwent retrosternal reconstruction, median sternotomy is performed, 3 

which is associated with a risk of postoperative bleeding and osteomyelitis; pain often negatively affects respiration. We report the first case 4 

of thoracoscopic retrosternal gastric conduit resection in the supine position (TRGR-S). 【Materials and Surgical Technique】A 75-year-old 5 

male patient was placed in the supine position. Four ports were placed in the left chest wall. The gastric tube was separated from the 6 

epicardium, sternum, and left brachiocephalic vein. Due to adhesions between the gastric tube and the right pleura, combined resection of 7 

the right pleura was performed. With dissection of the dorsal side of the gastric tube prior to the ventral side, it was suspended from the back 8 

of the sternum, making it easier to expose the surgical field. Next, pediculated jejunal reconstruction via the presternal route was performed. 9 

There were no post-operative complications. The pathological diagnosis was signet ring cell carcinoma (pT1b, pN0, M0, pStage I), indicating 10 

R0 resection. 【Discussion】This approach does not require sternotomy, so it has less risk of postoperative bleeding and osteomyelitis. Due to 11 

fewer adhesions, this approach is safe and provides a good surgical view. TRGR-S is a safe, ergonomic, and reliable procedure for resection 12 

of retrosternal gastric tube cancer. 13 
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Introduction 1 

Esophageal cancer is associated with multiple synchronous or metachronous cancers.1)2) Among them, gastric cancer and head and neck 2 

cancer is common.3) In terms of subsequent metachronous cancer after esophagectomy, Okamoto et al report that gastric tube cancer occurred 3 

in 8 of 414 patients who underwent esophagectomy.4)  4 

Surgical resection for gastric tube cancer is invasive. Periodic surveillance is important because early diagnosis enables endoscopic 5 

resection.5) However, gastric tube cancer that invades the submucosa and slips through surveillance can occur. In such instances, surgical 6 

resection of the gastric tube is required. 7 

The surgical approach for gastric tube cancer resection depends on the reconstruction route used for prior esophagectomy. If a 8 

retrosternal route was used, median sternotomy has traditionally been performed, which is invasive and carries a risk of osteomyelitis.6) 9 

We present thoracoscopic retrosternal gastric conduit resection in the supine position (TRGR-S), a new endoscopic procedure via the 10 

left thoracic cavity that we developed to resect the retrosternal gastric tube without sternotomy. 11 

 12 

Materials and Surgical Technique 13 

The patient was a 75-year-old man who underwent an open esophagectomy via the right thoracic cavity with retrosternal gastric tube 14 

reconstruction for esophageal cancer in 2000. In 2018, he presented with back pain and epigastric distress. Esophagogastroduodenoscopy 15 

showed a 15mm 0-IIa+IIc lesion in the distal gastric tube. Biopsy revealed signet ring cell carcinoma (group V). Computed tomography (CT) 16 

and positron emission tomography (PET)-CT showed a locally thickened and enhanced gastric tube wall without lymph node or distant 17 

metastasis. We diagnosed gastric tube cancer (cT1b, cN0, cM0, cStage IA),7) and planned total resection of the gastric tube with D1 lymph 18 

node dissection. 19 

Under general anesthesia, the patient was placed in the supine position. Four ports were placed in the left third, fourth, sixth, and eighth 20 

intercostal spaces on the anterior axillary line (figure 1). There were no adhesions in the left thoracic cavity. To mobilize the gastric tube, we 21 

separated it from surrounding structures. We established three landmarks: ① the epicardium and left brachiocephalic vein, ② sternum, and 22 

③ right mediastinal pleura (figure2). We separated the gastric tube from these landmarks in that order. On the right, the lesser omentum and 23 

stapled line of the lesser curvature adhered to the pleura, so combined resection of the right pleura was performed after cutting the gastric 24 

tube and completing the dissection. Next, incisions were made in the neck and upper abdomen. The proximal and distal portions of the divided 25 
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gastric tube and lymph nodes were pulled from the incisions. Next, pediculated jejunal reconstruction via the presternal route was performed 1 

under direct vision and the digestive tract anastomosis with vascular anastomosis was performed in the neck manually (figure 3). Total and 2 

thoracic operative times were 671 and 270 minutes, respectively. Blood loss was 230 ml. 3 

Histopathological examination showed signet ring cell carcinoma: type 0-IIc, 14 x 13 mm, pT1b (SM2: 1 mm), INFb, ly0, v1, pN0 4 

(0/14), pPM0 (165 mm), pDM0 (75 mm), M0, and pStage IA.7) 5 

On postoperative day (POD) 3, we removed the right thoracic and cervical drainage tubes. On POD 7, we removed the left thoracic 6 

tube. Oral intake began on POD 9. The patient was discharged on POD 24 without complications, and survives more than 13 months without 7 

recurrence.  8 

 9 

Discussion 10 

Patients with gastric tube cancer that cannot be treated with endoscopic resection are candidates for surgical resection. Partial resection, 11 

subtotal gastrectomy, and total gastrectomy have been reported for gastric tube cancer.8)11) Given the patient’s clinical status and surgical 12 

invasiveness, partial or subtotal resection is sometimes performed.9)10) However, for tumors invading the submucosa or deeper or cancer with 13 

lymph node metastases, total gastrectomy with regional lymphadenectomy should be recommended. 14 

In the case of retrosternal reconstruction, a sternotomy has traditionally been necessary.11) This approach has the advantage of good 15 

handling and visibility because of direct visualization of the gastric tube, but there is a higher risk of postoperative bleeding and 16 

osteomyelitis.10)12) In addition, postoperative pain often negatively effects respiration.13) 17 

To reduce surgical stress, several reports have described surgical procedures without sternotomy. The first involves a method to lift the 18 

sternum with a Kent retractor before separating the gastric tube from surrounding tissues with videoscopic assistance.12)14)15) The second is a 19 

hand-assisted thoracoscopic surgery via the right pleural cavity6). The third is to approach the gastric tube laparoscopically16). 20 

We performed dissection of the gastric tube using thoracoscopy via the left pleural cavity in the supine position. Besides avoiding the 21 

risks and pain associated with sternotomy, this procedure has several advantages. First, because there are few adhesions in the left thoracic 22 

cavity, this approach provides safety and a good surgical view. It is easy to recognize the appropriate cutting line and resect the appropriate 23 

tissue. Second, there are few restrictions on the operative angle for the forceps and operability is quite ergonomic, which is the advantage of 24 

this procedure compared to laparoscopic mediastinal approach. Moreover, the lungs can be noninvasively contracted via an artificial 25 
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pneumothorax. In addition, by performing dissection of the dorsal side of the gastric tube prior to the ventral side, the gastric tube is suspended 1 

from the back of the sternum, which makes it easier to expose the surgical field. 2 

Because of the brachiocephalic vein on the dorsal side of the gastric tube, careful dissection is necessary. Furthermore, adhesions 3 

between the stapled line and the pleura make dissection difficult. In our patients, we achieved en bloc lymph node dissection with the right 4 

mediastinal pleura. 5 

We reported the first case of TRGR-S. This new procedure is safe and reliable for gastric tube cancer via the retrosternal route. 6 

 7 
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Figure Legend 23 

Figure 1. Four ports were placed in the left chest wall 24 
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Figure 2. Three landmarks in the retrosternal gastric tube resection via the left thoracic cavity. (a) ↑epicardium, ▲gastric tube, (b) 1 

↑sternum, ▲gastric tube, (c) ↑left brachiocephalic vein, ▲gastric tube 2 

Figure 3. Pediculated jejunal reconstruction with vascular anastomosis. 3 








