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Abstract 

 

To facilitate acceptance of laparoscopic total gastrectomy (LTG) for patients with upper gastric 

cancer, a simple and secure technique of reconstruction is necessary. We made some 

modifications to the extracorporeal reconstruction method using linear staplers and developed a 

new method of intracorporeal esophagojejunal anastomosis, which does not require hand sewing. 

First, we transected the esophagus under laparoscopy. This allowed us to perform the 

appropriate pathological evaluation of the proximal margin. Second, to aid in the safe insertion of 

an endoscopic linear stapler into the lumen of the esophagus and firing with the edge of the 

jejunal limb, we used a naso-gastric tube as an insertion guide. Third, we roughly closed the entry 

hole with hernia staplers before the final closure. This allowed us to apply an endoscopic linear 

stapler very close to the opening edge to leave a wide anastomotic lumen, and at the same time to 

maintain a safety margin for complete closure. Using this anastomotic procedure, we successfully 

performed total laparoscopic esophagojejunal anastomosis in 16 patients without any 

postoperative anastomotic complications. We believe our procedure is a secure and reliable 

method for reconstruction after LTG and will facilitate adoption of LTG as a surgical option for 

patients with upper gastric cancer. 

 

Key Words 

total gastrectomy, laparoscopic surgery, esophagojejunostomy, gastric cancer 

A Self-archived copy in
Kyoto University Research Information Repository

https://repository.kulib.kyoto-u.ac.jp



Introduction 

A simple and secure technique of reconstruction is necessary to facilitate acceptance of 

laparoscopic total gastrectomy (LTG) for patients with upper gastric cancer. We previously 

reported the procedure of extracorporeal Roux-en Y reconstruction, which can be completed by 

linear staplers via a minilaparotomy[1]. We have recently modified the procedure and developed a 

new intracorporeal method of linear-stapled esophagojejunal anastomosis. 

 

 

Patients and Methods 

Patients 

Between September 2006 and January 2008, 16 patients (11 males and 5 females) with gastric 

cancer underwent LTG at our institution. These patients had a median age of 70 years (range: 39 

to 81 years) and a body mass index of 20.8 (range: 16.7 to 27.6). All patients were diagnosed with 

gastric cancer, which was located in the upper third of the stomach without lymph node 

involvement. These diagnoses were based on preoperative examinations, including 

gastrointestinal endoscopy, upper gastrointestinal series, and abdominal CT scan.  

 

Surgical technique 

The patient was placed in a modified lithotomy position. The endoscope was inserted via the 

umbilical port and total gastrectomy was performed using four operating ports, as previously 

described (Fig 1) [1]. After the abdominal esophagus was completely exposed by division of the 

anterior and posterior vagal trunks, gastrectomy was completed by transection of the esophagus. 

To make the subsequent anastomosis easier, the esophagus was transected using ETS-FLEX 45 

(Ethicon Endo-surgery), while it was rotated by about 45 degrees counter clockwise (Fig 2A). 

The umbilical trocar wound was extended and the stomach was exteriorized. The proximal 

margin of the specimen was pathologically examined when necessary. A jejunal loop about 20cm 

distal to the ligament of Treitz was marked with a dye and pulled out through the wound and 

transected, and then side-to-side jejunojejunostomy (Y-anastomosis) was performed using 

ETS-FLEX 45 to create a 50-cm Roux-en-Y limb. After a small hole was made at the end of the 

Roux-en-Y limb on the anti-mesenteric side, the Y-anastomosis was placed back into the 

abdominal cavity and pneumoperitoneum was re-established. 

A small hole was made on the left-dorsal side of the esophageal stump. For easier detection of 

the lumen of the esophagus, a naso-gastric tube was advanced through the hole (Fig 3A). The 

Roux-en-Y limb was then brought up via the antecolic route to create an esophagojejunostomy. 

Both cut ends of the esophagus and the jejunal limb were placed side by side with their blind ends 

beside each other. ETS-FLEX 45 was applied through the left lower trocar to create a single 
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lumen between the left dorsal side of the esophagus and the jejunal limb (Fig 2B and 3B). It is 

important to avoid insertion of the stapler into a ‘pseudo’ lumen, which is made artificially between 

the submucosal and the muscular layers. To assure that the staple jaw was inserted into the ‘true’ 

lumen of the esophagus, we inserted the stapler following the naso-gastric tube while it was 

slowly retracted. After the entry hole was roughly closed with ENDO UNIVERSAL™ 65° staplers 

(Tyco Healthcare), which are generally used for fixation of mesh in hernia repair, ETS-FLEX 45 

was applied again through the right lower trocar so that all hernia staplers were removed and the 

closure was completed (Fig 2C, 2D, 4A-4C). In some cases, further application was necessary to 

complete the closure. 

 An air leakage test was performed to confirm the tightness of the anastomosis; a flat type 

suction drain was inserted from the upper right port and placed near the esophago-jejunal 

anastomosis to the left subphrenic space (Fig 4D). The operation was completed by closure of all 

trocar wounds. 

 

Results  

The mean operative time for 16 patients was 325±68 min, and the estimated blood loss was 

195±197g. All operations were curative and the mean number of retrieved lymph nodes was 47

±13. In one patient, the ninth patient among the series, intracorporeal anastomosis failed 

because a naso-gastric tube was caught between the jaws of an endostapler. He required 

thoracotomy to redo the anastomosis. In the remaining 15 patients, Roux-en-Y reconstructions 

were successfully performed using the intracorporeal method. 

One patient developed intraabdominal abscess and one patient had aspiration pneumonia, 

both of which resolved following treatment with antibiotics. We did not experience stenosis or 

leakage of the anastomosis. Postoperative endoscopy demonstrated large and nearly ‘circular’ 

anastomosis (Fig 5). Fluorography demonstrated smooth passage of contrast media through the 

anastomosis, which resembled the shape after an end-to-end anastomosis (Fig 6). The median 

day to the resumption of intake of clear liquids was the third postoperative day and ingestion of 

food occurred on the following day. Except for the two patients with postoperative complications, 

drip infusion was discontinued by the sixth postoperative day. The median postoperative hospital 

stay was 11 days. There was no mortality. 

 

Discussion 

With improvements of endoscopic surgical devices and the surgeons’ skills, laparoscopic 

procedures for adequate lymph node dissection for gastric cancer patients are becoming 

established[2,3]. However, laparoscopic reconstruction, especially esophago-jejunal 

anastomosis after LTG, is still technically demanding. In most reports of LTG, circular staplers are 
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used to make an esophago-jejunostomy[4,5]. Since there is no circular stapler specially designed 

for endoscopic surgery, and it is difficult to operate circular staplers under the limited laparoscopic 

view, surgeons preferred extracorporeal use of circular staplers. To perform intracorporeal 

anastomosis, some groups have reported linear stapled esophago-jejunostomy [6,7]. In these 

reports, to prevent possible stenosis, the access opening is closed with hand sutures, which takes 

longer to perform and requires a higher degree of surgical skill. We previously reported an easier 

procedure of extracorporeal linear stapled esophago-jejunostomy[1]. In this procedure, we 

anastomosed the jejunal limb to the left side of the esophagus, not to the conventionally used right 

side, allowing easy application of a linear stapler by using sufficient free working space. The 

access opening was then closed with linear staplers, assisted by lifting supporting sutures of the 

entry hole from the mini-laparotomy. While we believe our extracorporeal method is widely 

acceptable as a standard reconstruction after LTG because of its safety and simplicity, there were 

some possible disadvantages. First, although we successfully performed Roux-en-Y 

reconstruction through a 5-cm mini-laparotomy in a series of patients, this would be more difficult 

in obese patients and extension of the laparotomy may be necessary. Second, because we 

created the esophagojejunal anastomosis before transection of the esophagus, precise 

evaluation of the oral margin of the esophagus was difficult. Thus, we did not apply the procedure 

for patients with tumors invading the esophagus.  

In this paper, we reported a new method of intracorporeal linear stapled anastomosis. Since 

the whole procedure is completed under laparoscopy, the method could be easily applied to 

obese patients. In the new method, to solve the potential problem of proximal margin, we 

transected the esophagus under laparoscopy before starting esophagojejunal anastomosis. This 

allows us to perform the appropriate pathological evaluation of the proximal margin. We also 

made other modifications to accomplish intraabdominal anastomosis securely and easily without 

handsewing. First, in contrast to the previously reported linear stapled esophagojejunostomy, we 

anastomosed the jejunal limb to the left side of the esophagus, not to the conventionally used right 

side, allowing easy application of a linear stapler by using sufficient free working space in the left 

subphrenic area. As a result of the rotated transection of the esophagus, the jejunum was 

anastomosed to the left-dorsal edge of the esophagus. This rotation is important to make the 

subsequent closure through the right lower trocar easier. Second, to assist in the safe insertion of 

an endoscopic linear stapler into the true lumen of the esophagus, we used a naso-gastric tube as 

an insertion guide. Since the esophagus is often shortened and withdrawn into the mediastinum 

after transaction, identification of the lumen is sometimes difficult. Pushing the naso-gastric tube 

through the hole on the esophageal stump is quite helpful to identify the lumen. However, we 

experienced a case, in which a tube was involved in the anastomosis. Therefore, it is 

recommended to confirm that the tube is not caught between the jaws prior to closing the anvil. 
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Third, to complete anastomosis with endoscopic linear staplers without increased risk of leakage 

or stenosis, we roughly closed the entry hole with hernia staplers before final closure. This 

allowed us to apply an endoscopic linear stapler very close to the opening edge to leave a wide 

anastomotic lumen, and at the same time to maintain the safety margin for complete closure. 

Although we prefer to use a linear stapler to close the entry hole, it would be difficult in the case 

in which the esophagus was transected at a high level to keep a proximal margin. We closed the 

entry hole by hand suturing in such a case. 
With all of these modifications, we believe our new procedure could become one of the 

standard methods for reconstruction after LTG, and facilitate the acceptance of LTG as a surgical 

option for patients with upper gastric cancer. 
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Figure Legends  

Fig. 1.   

Placement of surgical ports. 12-mm ports were used for ports A, C, D, and E. A 5-mm port was 

used for B. A flexible endoscope was introduced via port A. A liver retractor was introduced from F.  

Fig. 2.   

Schematic outline of intracorporeal linear-stapled esophagojejunal anastomosis. A. Esophagus is 

transected while being rotated 45-degree counter clockwise.  B. The left dorsal side of the 

esophagus and the jejunal limb are anastomosed by an endoscopic linear stapler. C. The entry 

hole is roughly closed with staplers for tissue approximation. D. Closure is completed by 

application of an endoscopic linear stapler. 

Fig. 3.   

Generation of the common lumen between the esophagus and the jejunal limb. A. An N-G tube is 

pushed through the hole to identify the lumen for proper insertion of an endoscopic linear stapler. 

B. An endoscopic linear stapler is applied between the left dorsal side of the esophagus and the 

jejunal limb. N-G tube: Naso-gastric tube, E: Esophagus, J: Jejunal limb 

Fig. 4.  

Final closure of the entry hole by an endoscopic linear stapler. A, B. The common hole is roughly 

closed with staplers for tissue approximation (ENDO UNIVERSAL™ 65). C. Endoscopic linear 

stapler is applied to complete closure. D. Laparoscopic view of the esophagojejunostomy. E: 

Esophagus, J: Jejunal limb.  

Fig. 5. 

A. Endoscopic view of the anastomosis at six months after operation. B. Solid line shows the 

anastomotic line generated by the first application of the stapler, and the dotted line indicates the 

closure line by the second application of the stapler. 

Fig. 6. 

Fluorography on the seventh postoperative day demonstrates smooth passage of oral 

hydrosoluble contrast without leakage or stenosis of the anastomosis.  
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