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Abstract
AIM: To investigate the feasibility, advantages and 
disadvantages of two types of anvil insertion techniques for 
esophagojejunostomy after laparoscopic total gastrectomy.

METHODS: This was an open-label prospective cohort 
study. Laparoscopy-assisted radical total gastrectomy with 
D2 lymph node dissection was performed in 84 patients 
with primary non-metastatic gastric cancer confirmed 
by pre-operative histological examination. Overweight 
patients were excluded, as well as patients with peritoneal 
dissemination and invasion of adjacent organs. After total 
gastrectomy, all patients were randomized into two groups. 
Patients in Group Ⅰ underwent esophagojejunostomy 
using a transorally-inserted anvil (OrVilTM), while patients 
in Group Ⅱ underwent esophagojejunostomy using 
the hemi-double stapling technique (HDST). Both 
types of esophagojejunostomy were performed under 
laparoscopy. Patients’ baseline characteristics, preoperative 
characteristics, perioperative characteristics, short-term 
postoperative outcomes and operation cost were compared 
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between the two groups. The primary endpoint was 
evaluation of the surgical outcome (operating time, time of 
digestive tract reconstruction and time of anvil insertion) 
and the medical cost of each operation (operation cost 
and total cost of hospitalization). The secondary endpoints 
were time to solid diet, post-surgical hospitalization time, 
time to defecation, time to ambulation and intra-operative 
blood loss. In addition, complications were assessed and 
compared. 

RESULTS: Laparoscopic total gastrectomy and esopha-
gojejunostomy were successfully performed in all 84 
patients, without conversion to laparotomy. There were no 
significant differences in the operative time and time for 
total gastrectomy between the two groups (287.8 ± 38.4 
min vs 271.8 ± 46.1 min, P = 0.09, and 147.7 ± 31.6 min 
vs 159.8 ± 33.8 min, P = 0.09, respectively). The time for 
digestive tract reconstruction and for anvil insertion were 
significantly decreased in Group Ⅱ compared with Group I 
(47.8 ± 12.1 min vs 55.4 ± 15.7 min, P = 0.01, and 12.6 ± 
4.7 min vs 18.7 ± 7.5 min, P = 0.001, respectively). Intra-
operative blood loss (96.4 ± 32.7 mL vs 88.2 ± 36.9 mL, P 
= 0.28), time to defecation (3.5 ± 0.9 d vs 3.2 ± 1.1 d, P 
= 0.12), time to ambulation (3.9 ± 0.7 d vs 3.6 ± 1.1 d, P 
= 0.12), time to solid diet (7.6 ± 1.4 d vs 8.0 ± 2.7 d, P = 
0.31) and total hospitalization (10.6 ± 2.6 d vs 10.8 ± 3.5 d, 
P = 0.80) were similar between the two groups. In addition, 
the total costs of hospitalization were similar between the 
two groups (73848.7 ± 11781.0 RMB vs 70870.3 ± 14003.5 
RMB, P = 0.296), but operation cost was significantly higher 
in Group I compared with Group Ⅱ (32401.9 ± 1981.6 RMB 
vs 26961.9 ± 2293.8 RMB, P < 0.001).

CONCLUSION: Anvil insertion was faster and easier 
using the HDST technique compared with OrVilTM, and was 
more cost-effective. There was no significant difference in 
safety.

Key words: Laparoscopy; Gastrectomy; Gastric cancer; 
Esophagojejunostomy; Cohort analysis
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Core tip: Reconstruction of the digestive tract after total 
gastrectomy is technically difficult using laparoscopy. This 
study investigated two different methods to simplify this 
technique: a transorally inserted anvil (OrVilTM) and the 
hemi-double stapling technique (HDST). The patients 
were randomized for comparison of these methods after 
laparoscopy-assisted radical total gastrectomy with D2 
lymph node dissection. Both methods had similar safety 
and operation success. However, anvil insertion was faster 
and easier with HDST than with OrVilTM, and was more 
cost-effective.

Wang H, Hao Q, Wang M, Feng M, Wang F, Kang X, Guan WX. 
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OrVilTM or hemi-double stapling technique. World J Gastroenterol 
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INTRODUCTION
Surgery is the main treatment for gastric cancer[1]. 
Laparoscopy-assisted radical gastrectomy for gastric 
cancer has been used for more than 20 years[2]. The 
improvement of these techniques and apparatus 
have led to a gradual expansion of the available 
laparoscopy-assisted surgical methods for gastric 
cancer, allowing a more complete dissection of lymph 
nodes[3,4]. However, there are still some technical 
issues, and reconstruction of the digestive tract after 
total gastrectomy is one of these.

Delayed development of laparoscopic total gas-
trectomy is mainly attributed to the high technical 
requirements for laparoscopic esophagojejunostomy. 
Currently, many methods are available for recon-
struction of the digestive tract after total gastre-
ctomy[5-7]. An upper vertical midline incision with 
a length of about 5-7 cm in the abdominal wall is 
usually used to perform esophagojejunostomy after 
laparoscopic total gastrectomy. The length of the 
incision might even reach 8-11 cm in some obese 
patients, resulting in a more invasive treatment[8]. 
Side-to-side esophagojejunal anastomosis has been 
used for many years. This method has a large anas-
tomotic diameter and anastomotic stricture is not 
easy to perform after surgery, but could solve some 
problems of esophagojejunostomy[7,9,10]. End-to-side 
esophagojejunal anastomosis is still a widely used 
anastomotic method[11]. However, some procedures 
are very difficult to perform, such as placement of 
the stapler anvil on the esophageal stump. If an open 
operation is performed, the first step of this process 
is to perform a purse-string suture of the lower edge 
of the esophagus. However, this procedure is difficult 
under laparoscopy, and could easily lead to potential 
problems in the operation, failure in anastomosis and 
prolonged surgery.

Many methods have been suggested for improving 
the placement of anvils under laparoscopy[12-15]; how-
ever, there is no consensus about their use. Currently, 
the major methods of anvil insertion involve transoral 
and intra-abdominal placements. The transorally-
inserted anvil (OrVilTM)[16] and the hemi-double stapling 
technique (HDST)[17] were recently developed. Although 
these two techniques have only been used for a short 
period, they have attracted much attention because 
they are simple and omit the need for a purse-string 
suture of the esophagus[18-21]. The OrVilTM technique 
inserts the stapler anvil through a transoral esophageal 
approach. A tube is connected with the central rod 
of the stapler. The tube is inserted in the esophagus 
and pulled out from the esophageal stump, and the 
anvil is placed under the guide of the tube. In the 
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HDST method, the anvil is inserted through the lower 
esophagus, and the needles and threads are pulled out 
from the anterior wall of the esophagus. Subsequently, 
the lower esophagus is closed, and finally, the anvil is 
pulled out from the anterior wall close to the esophageal 
stump guided by the needles and threads, thereby 
completing the anvil insertion. In this technique, the 
anvil is inserted in a lower-upper pattern, and purse-
string suturing is not required. These two methods are 
skillfully designed, simple and practical, and they can be 
completely mastered after simple training. However, it 
is not clear which of these methods is the best one.

Therefore, this study used either OrVilTM or HDST 
anvil insertion methods to perform esophagojeju-
nostomy after laparoscopic total gastrectomy and 
compared the effectiveness of these two methods in an 
open-label prospective cohort study. The results should 
provide important information on selection of the best 
method for anvil insertion for esopagojejunostomy in 
the clinical practice.

MATERIALS AND METHODS
Patients
Patients with gastric cancer and who were admitted 
to the Department of General Surgery, Drum Tower 
Hospital, Medical School of Nanjing University, Nan-
jing, China from May 2011 to October 2013 were 
approached for participation in this study. Inclusion 
criteria were: (1) willing to participate in the study; 
(2) male or female subjects aged ≤ 75 years; (3) 
newly diagnosed gastric adenocarcinoma confirmed 
by gastroscopy and histopathology; and (4) body 
mass index (BMI) ≤ 26.0 kg/m2. Exclusion criteria 
were: (1) severe cardiac, hepatic or renal insufficiency, 
or hematopoietic dysfunction; (2) paraaortic lymph 
node metastasis or lymph node invasion to major 
blood vessels revealed by pre-operative or intra-
operative exploration; (3) metastatic gastric cancer; (4) 
metastases to the liver, lung and other organ according 
to enhanced abdominal CT scan and chest X-ray; (5) 
tumor invasion into adjacent organs revealed by pre-
operative examination or intra-operative exploration; 
(6) peritoneal dissemination; or (7) carcinoma of the 
gastric cardia involving the esophagus. 

The study was approved by the Ethics Committee 
of the Drum Tower Hospital, Medical School of Nanjing 
University, Nanjing. Written informed consent was 
obtained from all participants.

Study design
This was an open-label prospective cohort study. 
After resection of the stomach and lymph node 
dissection, all subjects were randomized into two 
groups using a computer-generated random number 
table in a 1:1 ratio. Patients in Group Ⅰ underwent 
esophagojejunostomy using OrVilTM, while patients 
in Group Ⅱ underwent HDST. Randomization was 

implemented using individual sealed envelopes (n 
= 84) prepared in advance by a statistician, and 
envelopes were opened by the surgeon according to 
the operation order. Researchers were blinded to the 
study grouping.

The primary endpoint was evaluation of the sur-
gical outcome (operating time, time of digestive tract 
reconstruction and time of anvil insertion) and the 
medical cost of each operation (operation cost and 
total cost of hospitalization). The secondary endpoints 
were time to solid diet, post-surgical hospitalization 
time, time to defecation, time to ambulation and intra-
operative blood loss. In addition, complications were 
assessed and compared.

Clinical data collection
Background demographic and clinical data were 
collected from the patients’ medical records. The 
surgical evaluations (time for the procedures and 
blood loss) were collected during the procedure. The 
post-surgical information was collected by the clinical 
nursing staff. The patients were followed-up once 
every two months for the first postoperative year, and 
once every three months for the second postoperative 
year.

Surgical procedure
In accordance with other Asian countries, but in contrast 
to many Western countries, D2 lymphadenectomy 
was performed for all patients[1]. All surgeries were 
performed by the same surgeon and the same 
surgical team. Prior to the completion of this study, the 
surgeon and all members of the group had performed 
laparoscopic gastrectomy for more than 50 cases. 

Patients were placed in the supine position, with 
legs wide apart. The surgeon stood on the left side 
of the patient, with the assistant on the right side 
and the laparoscope holder between the patient’s 
two legs. A CO2 pneumoperitoneum was established 
by CO2 injection through an umbilical port, and the 
10-mm port served as the observation port for the 
laparoscope. A 12-mm port was used on the left 
anterior axillary line below the costal margin, as the 
main operating port. A 5-mm port 5 cm to the left side 
of the umbilicus served as the auxiliary operating port, 
while a 12-mm port on the right anterior axillary line 
below the costal margin and a 5-mm port superior to 
the umbilicus on the right midclavicular line were used 
as the assistant operating ports. 

Total gastrectomy and lymph node dissection were 
performed. The stomach was dissected along the left 
gastrocolic ligament, the roots of the left gastroepiploic 
vessels and short gastric arteries were ligated, and 
lymph nodes 4sa and 4sb were dissected. The right 
gastroepiploic artery and vein were ligated along the 
right pancreatic surface and the sixth group of lymph 
nodes was dissected. The stomach was dissected along 
the gastroduodenal artery and the common hepatic 
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esophagus. The esophagus was cut down using a 
linear stapler, and the needle and thread were further 
pulled outside until the rod of the anvil was completely 
pulled out from the anterior wall of the esophagus. 

A Roux-en-Y esophagojejunostomy was performed. 
A 3.5-cm incision was made 2 cm to the left side 
of the umbilicus, and specimens were sampled via 
the incision on the abdominal wall. End-to-side 
jejunojejunal anastomosis was performed via the 
incision, and a jejunal portion of about 50 cm in length 
was retained. The circular stapler was inserted into the 
jejunum and temporarily fixed with rubber bands. The 
anastomotic device and small intestine were placed 
into the abdomen, and a pneumoperitoneum was re-
established by clipping the abdominal wall with towel 
forceps. End-to-side esophagojejunal anastomosis 
was performed under a laparoscope, and the jejunal 
stump was closed using a linear stapler. Digestive tract 
reconstruction was performed, and a drainage tube 
was routinely placed beside the anastomotic stoma.

Statistical analysis
All data are expressed as mean ± standard deviation 
(SD). All statistical analyses were performed using SPSS 
17.0 (IBM, Armonk, NY, United States). Continuous 
variables were compared using the Student’s t test if 
the variances in both groups were equal; otherwise, 
the Welch’s t test was used (time of post-surgical 
hospitalization). Categorical data (sex, TNM stage, 
tumor site) were compared with the Fisher’s exact test. 
A P value < 0.05 was considered statistically significant.

The statistical methods of this study were reviewed 
by Dr Guan from Drum Tower Hospital, Medical School 
of Nanjing University, Nanjing.

artery, and the root of the right gastric artery was 
ligated. Lymph nodes 5, 8a and 12a were dissected. 
The stomach was turned over to the head side, and 
the left gastric artery and vein along with the splenic 
artery were exposed and ligated. Lymph nodes 7, 9 
and 11p were dissected. The duodenum was cut with 
a linear stapler (Ethicon Endosurgery; Cincinnati, OH, 
United States). 

Anvil insertion into the end of the esophagus was 
performed using the OrVilTM system or HDST. Briefly, 
the OrVilTM technique was performed as follows. The 
lower edge of the esophagus was fully dissociated, and 
the esophagus 3 cm superior to the cardia was cut 
down using a linear stapler (Figure 1A-E). The tube 
of the OrVilTM system (OrVilTM; Covidien, Mansfield, 
MA, United States) was transorally inserted into the 
esophagus with the anesthetist’s assistance. Once 
the head of the tube reached the esophageal stump, 
a small port was pushed into the esophageal stump 
using an ultrasound scalpel. The tube was pulled 
out from the port until the anvil connecting with the 
end of the tube reached the esophageal stump. The 
connection line between the tube and the anvil was 
cut, and the tube was pulled out. 

The HDST method was performed as follows (Figure 
2A-E). The tip of the rod on the anvil was sutured 
with a needle containing sutures 4-5 cm in length. 
The prepared anvil was inserted into the abdomen. An 
incision of 2 cm in diameter was cut on the anterior 
wall of the cardia. The anvil was longitudinally inserted 
into the esophagus until the rod of the anvil was 
totally inserted into the esophagus and exceeded the 
tangent level of the esophagus. Then, the needle and 
thread were pulled out from the anterior wall of the 

Figure 1  OrVilTM procedure. A: The central rod of the anvil connected with a tube; B: The lower esophagus was dissociated, and the esophagus was closed and cut; C: 
The tube of the OrVilTM system was transorally inserted into the esophagus, and the head of the tube was pulled out from the small hole at the end of the esophagus; D: 
The tube was pulled out until the anvil that connected with the end of the tube reached the esophageal stump; E: The connection line between the tube and anvil was 
cut down, and the tube was pulled out.

A B C

D E
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RESULTS
Patient enrollment
Figure 3 presents the patients’ flowchart. Eighty-
seven patients were initially included in the study, 
but three were excluded because of tumor invasion 
or metastasis. Therefore, 84 patients were finally 
included and randomized.

Baseline characteristics
There was no significant difference in age, BMI, tumor 
location and TNM stage between the two groups (Table 
1). There were 24.4 and 26.7 lymph nodes dissected 
in groups Ⅰ and Ⅱ, respectively (P > 0.05).

Primary endpoint
The primary endpoint of the study was the surgical 

difficulty. All 84 patients underwent successful esopha
gojejunostomy, without conversion to laparotomy. The 
mean operative time was 287.8 ± 38.4 min in Group Ⅰ, 
including 147.7 ± 31.6 min for total gastrectomy 
and lymph node dissection, and 55.4 ± 15.7 min for 
digestive tract reconstruction. The mean operative time 
was 271.8 ± 46.1 min in Group Ⅱ, including 159.8 
± 33.8 min for total gastrectomy and lymph node 
dissection, and 47.8 ± 12.1 min for digestive tract 
reconstruction. 

There was no significant difference in the mean 
operative time, and in the mean time for total gas-
trectomy and lymph node dissection between the two 
groups (P > 0.05). The mean time for stapler anvil 
insertion using the OrVilTM system was 18.7 ± 7.5 min, 
while it was 12.6 ± 4.7 min with HDST (P < 0.05), 
indicating that anvil insertion took less time when the 

Figure 2  Hemi-double stapling technique procedure. A: The tail of the central rod of the anvil was sutured with sutures that contained a needle; B: The anvil with 
needle-containing sutures was inserted into the esophagus via the incision on the lower edge of the esophagus; C: The needle was inserted through the anterior wall 
of the esophagus, and the needle and sutures were pulled out from the anterior wall of the esophagus; D: The lower edge of the esophagus was closed off and cut 
down using a linear cutter; E: The sutures were further retracted until the central rod of the anvil was completely pulled out.

A B

C D

E
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HDST technique was used, and the mean time of the 
digestive tract reconstruction was, accordingly, shorter 
(Table 2).

The total costs of hospitalization were 73848.7 ± 
11781.0 RMB in Group Ⅰ, including operation cost 
of 32401.9 ± 1981.6 RMB, and 70870.3 ± 14003.5 
RMB in Group Ⅱ, including operation cost of 26961.9 
± 2293.8 RMB. The operation cost in Group Ⅱ was 
significantly lower than in Group Ⅰ (P < 0.001) but the 
total cost of hospitalization was not different between 
the two groups (P = 0.296) (Figure 4).

Secondary endpoints
In Group Ⅰ, mean intra-operative blood loss was 96.4 
± 32.7 mL, the mean time to defecation was 3.5 ± 0.9 
d, the mean time to ambulation was 3.9 ± 0.7 d, the 
mean time to post-surgical eating was 7.6 ± 1.4 d and 

the mean time of hospitalization was 10.4 ± 2.6 d. In 
Group Ⅱ, the mean intra-operative bleeding volume 
was 88.2 ± 36.9 mL, the mean time to defecation was 
3.2 ± 1.1 d, the mean time to ambulation was 3.6 ± 
1.1 d, the mean time to post-surgical eating was 8.0 ± 
2.7 d and the mean time of hospitalization was 10.8 ± 
3.5 d. There was no significant difference in all these 
parameters between the two groups (all P > 0.05) 
(Table 2). The mean distance from the surgical margin 
was 2.9 ± 0.7 cm and 2.8 ± 0.5 cm on proximal 
esophagus to the cancer in the patients with carcinoma 
of gastric cardia from Groups Ⅰ and Ⅱ, respectively.

Adverse events
No residual cancer tissue was found in all cases. A 
high postsurgical shortterm therapeutic efficacy was 
achieved in both groups with no bile reflux. 

Intra-operative complications occurred in some 

3 patients were excluded. Exploratory 
surgery confirmed gastric tumor invasion 

of the pancreas in one case and peritoneal 
metastases in two cases

84 patients underwent laparoscopic 
total gastrectomy and digestive tract 

reconstruction

87 patients with 
gastric cancer and 
meeting inclusion 

criteria

Group Ⅰ
OrVilTM

n  = 42

Group Ⅱ
HDST

n = 42

Figure 3  Patients’ flowchart. Flowchart of the subject inclusion and allocation into group Ⅰ and group Ⅱ for the different insertion techniques for 
esophagojejunostomy. HDST: Hemi-double stapling technique.

Table 1  Clinicopathological characteristics

OrVilTM HDST P value

Sex (M/F) 31/11 27/15   0.345
Age 58.4 ± 8.0 56.5 ± 7.9 0.28
BMI (kg/m2) 23.1 ± 2.5 22.5 ± 2.7 0.28
Resection margin (cm)   2.9 ± 0.7   2.8 ± 0.5 0.40
Length of surgical incision   3.9 ± 0.6   3.7 ± 0.7 0.38
Number of retrieved 
lymph nodes

24.4 ± 6.8 26.7 ± 5.5 0.09

TNM Stage   0.802
   ⅠA   4   7
   ⅠB 13 12
   ⅡA 10   8
   ⅡB   7 10
   ⅢA   5   3
   ⅢB   3   2
Tumor Site   0.165
   Cardia and gastric fundus 31 25
   Body of stomach 11 17

HDST: Hemi-double stapling technique; BMI: Body mass index; TNM: 
Tumor node metastasis.

Table 2  Comparison of surgery-related variables between the 
two groups

Variable Group Ⅰ
(n  = 42)

Group Ⅱ
(n  = 42)

P  value

Time of surgery (min) 287.8 ± 38.4 271.8 ± 46.1 0.09
Time of lymph node 
dissection and total 
gastrectomy (min)

147.7 ± 31.6 159.8 ± 33.8 0.09

Time of digestive tract 
reconstruction (min)

  55.4 ± 15.7   47.8 ± 12.1    0.011a

Time of anvil insertion (min) 18.7 ± 7.5 12.6 ± 4.7    0.001a

Intra-operative bleeding 
volume (mL)

  96.4 ± 32.7   88.2 ± 36.9 0.28

Time of defecation (d)   3.5 ± 0.9   3.2 ± 1.1 0.12
Time to get out of bed (d)   3.9 ± 0.7   3.6 ± 1.1 0.12
Time to post-surgical 
eating (d)

  7.6 ± 1.4   8.0 ± 2.7 0.31

Time of post-surgical 
hospitalization (d)

10.6 ± 2.6 10.8 ± 3.5 0.80

aP < 0.05, Group Ⅰ vs Group Ⅱ. Data presented as mean ± SD. 
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patients. After surgery, two cases with atelectasis, 
two cases with incision dehiscence and three cases 
with throat pain were observed in Group Ⅰ. One case 
had pleural effusion and one case had esophageal-
jejunal anastomotic fistula (diagnosed by radiographic 
examination) in Group Ⅱ, which was cured with 
drainage and enteral nutrition for 18 d.

All patients were followed up for 10-28 mo after 
surgery, with a median follow-up period of 16 mo. 
During follow-up, other adverse events occurred. 
Four patients, two in each group, suffered from an 
esophageal-jejunal anastomotic stenosis (difficulty in 
swallowing, which was confirmed by esophagography) 
that was relieved by endoscopic dilatation. In Group Ⅰ, 
one case had peritoneal implantation metastases 7 mo 
postoperatively and died 14 mo postoperatively. Another 
case had a liver metastasis and entered remission with 
chemotherapy. In Group Ⅱ, one case had peritoneal 
implantation metastases 9 mo postoperatively and 
entered remission with chemotherapy.

DISCUSSION
The aim of the present trial was to compare two different 
methods of anvil insertion for esophagojejunostomy 
after laparoscopic total gastrectomy, primarily in terms 
of surgical difficulty. All procedures were successfully 
completed during the 84 total gastrectomy surgeries 
in patients with gastric cancer. In addition, no technical 
problems occurred in any case during the reconstruction 
of the digestive tract and none of the cases needed 
conversion to laparotomy or expansion of the surgical 
incision, indicating that these two methods had a high 
reliability and stability.

Novel methods have been introduced for esopha-
gojejunostomy because of the technical difficulties of 
this procedure in a laparoscopic setting. Purse-string 
suturing is a difficult technique to perform in a narrow 
space with a restricted view, which requires experience 

and skill from the surgeon. When purse-string su-
turing is required, a lot of surgical time is consumed. 
Therefore, most surgeons are reluctant to perform such 
procedures. Both the OrVilTM system[22-24] and HDST[25,26] 
have been shown to simplify esophagojejunostomy, 
with high success rates and few requirements for 
transfer to laparotomy. To our knowledge this is the 
first randomized study to compare these two methods 
after total gastrectomy, although one previous study 
compared these methods on a smaller cohort alongside 
a conventional anvil head method and side-to-side 
esophagojejunostomy with a linear stapler[21]. That study 
showed that surgery with OrVilTM was similar in time 
course to a more traditional method and concluded that 
none of the methods tested were entirely satisfactory. 
In the present study, the mean time of digestive tract 
anastomosis was 55.4 min using the OrVilTM system 
and 47.8 min using the HDST technique. In addition, 
the mean time for stapler anvil insertion was 18.7 min 
using the OrVilTM technique and 12.6 min using the 
HDST technique. Both of these techniques completed 
anvil insertion in a short time period, indicating that 
they were simple and easy to perform. Anvil insertion 
using the OrVilTM technique took a longer time than the 
HDST technique, which might be attributed to transoral 
placement procedures. In addition, the flexible tube 
operated by the anesthesiologist was difficult to control. 
In order to enable the head of the tube to be fixed in 
a good position, repeated adjustment was required 
that led to a longer operation time. However, due to 
omission of purse-string suturing, these two methods 
exhibited a significant superiority over the traditional 
purse-string suture methods in terms of the time of 
operation, which in our experience take approximately 
20-25 min longer. 

An important factor in survival after total gas-
trectomy is achieving a negative surgical margin. This is 
influenced by a number of factors, but most importantly 
the extent of the tumor and the extent of surgery[27]. 
The mean distance between the surgical margin on 
the proximal esophagus and the tumor is an important 
marker for a negative surgical margin[28]. If an open 
operation is performed, the surgical margin of the 
esophagus can reach 3-5 cm superior to the cardia. In 
the present study, among the 56 cases with carcinoma 
involving the gastric cardia, the mean distance between 
the surgical margin on the proximal esophagus and the 
cancer was about 3 cm, and no residual cancer tissues 
were observed, which ensured the completion of tumor 
resection.

Comparison of open and laparoscopic techniques for 
total gastrectomy suggests that these methods have 
similar outcome and success rates, but laparoscopic 
total gastrectomy can be associated with an increased 
complication rates in comparison with open surgery[29]. 
The most common of these complications is an ana-
stomotic fistula, although recent laparoscopic methods 
have shown decreased rates as the techniques have 
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Figure 4  Comparison of the total cost of hospitalization and operation 
between the two groups. Dark grey represents the cost using the OrVilTM 
system (Group Ⅰ) and light grey represents the cost using the hemi-double 
stapling technique (HDST) method (Group Ⅱ). The cost of operation using the 
OrVilTM system was significantly greater than that of using the HDST method (P 
< 0.001, Group Ⅰ vs Group Ⅱ).
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improved[30]. Of the 84 patients who underwent 
esophagojejunostomy, anastomotic fistula occurred in 
only one case from Group Ⅱ. This case was diagnosed 
as esophageal-jejunal anastomotic micro-fistula using 
radiographic examination and was cured with post-
surgical drainage and enteral nutrition. If anastomosis 
is unsatisfactory, it is suggested that the suture be 
strengthened and the drainage tube be routinely 
indwelled beside the anastomotic stoma. Radiographic 
examinations should be performed in some suspected 
patients prior to removal of the drainage tube in order 
to exclude anastomotic fistula. 

Anastomotic stenosis is another complication 
commonly observed in patients after undergoing 
laparoscopic total gastrectomy. In the present study, 
4 out of 84 patients developed anastomotic stenosis. 
Shim et al[21] reported that anastomic stenosis occurred 
in 5 out of 26 patients after esophagojejunostomy 
using the OrVilTM and HDST techniques. Umemura 
et al[31] reported that the incidence of stenosis after 
esophagojejunostomy using a linear stapler was only 
1.8%. Therefore, we suggest that the incidence of 
anastomotic stenosis after esophagojejunostomy using 
circular stapler methods was higher than that using a 
linear stapler. However, further study is necessary to 
address this issue.

Based on previous reports, some surgeons have 
made several modifications to these two surgical 
methods with the aim of overcoming the corresponding 
shortcomings. Indeed, the OrVilTM technique often 
results in a dog ear, and Hirahara et al[26] tried to solve 
this issue with a loop-shaped thread wrapped around 
the esophageal stump opening. With this modification, 
esophagojejunostomy was completed without a dog-
ear. This approach may decrease the incidence of 
anastomotic fistula, but studies with larger sample 
size are required to support this assertion due to the 
small number of cases in this study. Muguruma et al[19] 
described a similar technique based on the procedure 
described by Omori et al[17], except that they used 
the OrVilTM anvil instead of the ECS25 (Ethicon Endo-
Surgery stapler). It was found that the OrVilTM anvil 
was much easier to use and that surgeons with 
relatively little experience in gastric laparoscopy were 
able to conduct the operation and avoid complications. 
The median operative time was 318 min including 5 
min for the placement of the anvil on the esophageal 
stump. Compared with these two retrospective 
studies, the present study focused on the prospective 
comparison between the two methods. We believe that 
these two methods for esophagojejunostomy will gain 
an increasing recognition, and will be widely used by 
more and more surgeons.

Compared with the HDST technique, the OrVilTM 

system requires a specific stapler and has a higher 
cost, while the HDST technique does not need a 
specific stapler and has a relatively low cost. Therefore, 
the use of the HDST technique might be more practical 
in undeveloped areas of the world.

The present study has some limitations. As the 
main purpose of the study was to evaluate two different 
methods of anvil insertion for esophagojejunostomy, 
we did not collect detailed data on tumor differentiation 
status, since these would not generally impact upon 
the surgical difficulty. If these data had been collected, 
a more detailed comparison between the groups and 
long-term outcomes could be performed. A larger 
multicenter study would also add more data and 
provide more convincing evidence for the most suitable 
anvil insertion method. A longer follow-up period would 
provide more information on the long-term effects of 
surgery and should be considered in future studies.

In summary, we conclude that the OrVilTM and 
HDST techniques were simple and reliable without 
any significant differences in safety and difficulty of 
operation. Both were reliable techniques for laparoscopic 
esophagojejunostomy.
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