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In open surgery, esophagojejunostomy is easily per-
formed with circular stapler methods. However, in 
the abdominal-transhiatal approach for resection of 
adenocarcinoma of the cardia or subcardia, and in 
laparoscopy-assisted total gastrectomy, the circular 
stapler technique has potential problems with the place-
ment of the purse-string suture and the insertion of the 
anvil of the instrument [3–5].

We describe a new double-stapling technique for 
esophagojejunostomy and esophagogastrostomy, using 
a peroral intraluminal approach with a digital stapling 
system, a fl exible shaft remote-control stapler, the 
Surg-ASSIST and Power Circular Stapler 21 mm (PCS; 
Power Medical Interventions, USA; Fig. 1A).

Surgical technique

With a nylon tie, the overtube of the fl exible shaft of 
the PCS is secured to a nasogastric (NG) tube (Fig. 1B). 
This overtube can be used to facilitate oral insertion of 
the fl exible shaft without diffi culty.

The NG tube is manually advanced down the esopha-
gus until the tip is seen protruding at the distal esopha-
gus (Fig. 1C). A small opening is made in the esophagus, 
and the NG tube is grasped and pulled for the introduc-
tion of the fl exible shaft of the PCS into the esophagus 
(Fig. 2A).

After transection of the duodenum and lymphade-
nectomy, the abdominal esophagus is divided with a 
linear stapler (Fig. 2B).

The fl exible shaft of the PCS is rested snugly against 
the staple line. The nylon tie is cut, and the NG tube 
is detached from the fl exible shaft. The overtube is 
released, and the head of the PCS is exposed.

The anvil of the PCS is placed at the anastomosis site 
of the jejunum through the open end of a Roux loop. 
The trocar of the fl exible shaft is removed from the 
stump of the abdominal esophagus (Fig. 2C). The anvil 
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Introduction

Circular stapling devices are commonly used to form 
esophagojejunal or esophagogastric anastomoses 
after gastrectomy for proximal gastric adenocarcinoma 
[1, 2].
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and the trocar of the fl exible shaft are connected and 
approximated (Fig. 2D).

The remote-control stapler device is then fi red to 
form a double-stapled esophagojejunostomy (Fig. 3A). 
After the anvil is removed from the open Roux loop, 
the fl exible shaft is withdrawn, and the tissue donuts are 
inspected for circular integrity (Fig. 3B). The end of the 
Roux loop is closed with a linear stapler.

With this method, a suturing technique is not 
necessary.

Results

Esophagojejunostomy after total gastrectomy was per-
formed in patient 1 (who had gastric cancer located in 
the lesser curvature of the upper third), and esophago-
gastrostomy with intrathoracic anastomosis after esoph-
agogastrectomy was performed in patient 2 (who had 
adenocarcinoma located in the esophagogastric junc-
tion; Table 1) [5]. No anastomotic insuffi ciency was 
observed in either patient.

A

C
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Fig. 1. A Digital stapling system (Power Medical Interven-
tions, USA). Power console unit of the Surg-ASSIST and the 
fl exible shaft of the Power Circular Stapler 21 mm (PCS) with 
overtube to facilitate oral insertion. B The overtube of the 
fl exible shaft of the PCS was prepared with a nylon tie and 

secured to a nasogastric (NG) tube. The head of the fl exible 
shaft was released by cutting the nylon tie. C, D The fl exible 
shaft of the PCS is manually advanced down the esophagus 
with guidance by pulling the NG tube from the abdominal 
cavity side
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Fig. 2. A A small opening is made in the esophagus, and the NG tube is grasped and pulled for the introduction of the fl exible 
shaft of the PCS into the esophagus. B The abdominal esophagus is divided with a linear stapler. C The trocar of the fl exible 
shaft is removed from the stump of the abdominal esophagus. D The anvil and the trocar of the fl exible shaft are connected 
and approximated

A B

Fig. 3. A The stapler device is fi red, and the double-stapled esophagojejunostomy is completed. B The tissue donuts are 
inspected for circular integrity
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Discussion

Anastomosis after resection for carcinoma of the esoph-
agogastric junction is performed in a deep and narrow 
working space. Under such circumstances, placing a 
purse-string suture and inserting the anvil of a device 
are diffi cult [4].

One reason why laparoscopy-assisted total gastrec-
tomy (LATG) has not been widely adopted compared 
with laparoscopy-assisted distal gastrectomy (LADG) 
is that purse-string suture and anvil insertion are more 
diffi cult than with open surgery [6, 7]. LADG is some-
times performed through a minilaparotomy, but this 
is particularly diffi cult, especially in obese patients. To 
overcome the problem of diffi culty with purse-string 
suture placement and anvil insertion, some improve-
ments have been reported [3, 4, 6–9].

Recently, as well as the conventional circular stapler 
method, functional end-to-end anastomosis or overlap 
anastomosis, performed with a linear stapler, has been 
used for esophagojejunostomy in LATG and for esoph-
agogastrostomy in laparoscopy-assisted proximal gas-
trectomy (LAPG) [10, 11]. However, with the linear 
stapler, a greater extent of dissection and longer expo-
sure of the abdominal esophagus are required than with 
the usual circular stapler method.

Peroral insertion of the fl exible shaft of the Surg-
ASSIST has been used in gastric bypass for bariatric 
surgery [12–14]. Martin et al. [15] reported peroral and 
transgastric esophageal anastomosis performed with 
the Surg-ASSIST for cervical esophageal anastomosis 
for esophageal cancer. They described this peroral 
intraluminal method with prograde anastomosis.

We considered the possibility that pharyngeal injury 
could be incurred by pushing and inserting the PCS 
device per os. However, we solved this problem by 
using the overtube secured to the NG tube with a nylon 
tie, and then pulling the NG tube. This “pull” technique 
has been used in percutaneous endoscopic gastrostomy 
(PEG) [16].

We were also concerned that a suffi cient size of anas-
tomosis would not be provided by a 21-mm circular 
stapler. However, the PCS device seemed safer than the 
25- to 28-mm conventional device, because this stapler 
device is fi red only under appropriate conditions and is 
controlled by a digital system [13–15].

With our technique, esophagojejunostomy and 
esophagogastrostomy can be performed in a manner 
similar to the double-stapling technique used for rectal 
cancer surgery. We consider that the intersecting staple 
lines in the double-stapling technique for esophagoje-
juno or esophagogastric anastomosis are as safe as the 
intersecting staple lines in the double-stapling technique 
in rectal surgery under conditions of good blood fl ow 
and a tension free anastomosis. Hiki et al. [6] reported 
esophagogastric circular-stapled anastomosis performed 
with a double-stapling technique in 11 patients, and no 
anastomotic leakage was observed.

Another advantage of the digital stapling system 
we have described is that the time taken for dissection 
of the abdominal esophagus from the oral side may 
be shorter than the time needed for linear stapler 
procedures.

The peroral intraluminal approach with the digital 
stapling system can make anastomosis after resection 
for carcinoma of the esophagogastric junction and 
LATG safe and simple.
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