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Introduction

Gastric cancer is one of the most common malignant 
diseases, and the second leading cause of cancer death 
worldwide (1). Since Kitano et al. first reported the 
successful induction of laparoscopy-assisted distal 
gastrectomy (LADG) for early gastric cancer, many clinical 
trials have unveiled the benefits of this technique (2-4). The 
conventional technique of laparoscopic gastrectomy usually 
requires five or six ports (5-7). 

Reduced-port surgery (RPS), including single incision 
laparoscopic surgery (SILS) and needlescopic surgery 

(NS), in which fewer and smaller ports are used than in 
conventional procedures, is a novel surgical concepts that 
aim to decrease invasiveness and increased cosmetic benefits 
compared to conventional endoscopic surgery (8,9). Various 
RPS procedures have been reported in not only general 
surgery but also gynecology and urology (10,11). Several 
reports have described the involved surgical techniques and 
feasibility of RPS for gastric cancer. However, because of 
the technical difficulties coming from loss of triangulation 
and clashing of the forceps, RPS has scarcely been induced 
in laparoscopic gastrectomy, especially for upper third 
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gastric cancer (12-14). 
Proximal gastrectomy (PG) is a better choice of 

function-preserving surgery for upper third of early gastric 
cancer than total gastrectomy with respect to minimizing 
sequelae of gastrectomy and improving the quality of life 
after gastrectomy (15-18). Although various reconstruction 
methods after PG (e.g., esophagogastrostomy, double 
tract, jejunal pouch interposition, and jejunal interposition) 
have been reported, there is no consensus on the best 
reconstructive procedure. The most troublesome issues 
cropping up following PG with these reconstruction 
methods  have  been ref lux  symptoms induced by 
esophagogastric anastomosis and difficulty in endoscopic 
surveillance after surgery. To resolve these problems, 
Kamikawa et al. developed a unique esophago-gastrostomy 
procedure that incorporates a backflow valve (19). We 
used this method to perform RPS for PG to minimize 
the surgical invasiveness, improve cosmesis, and prevent 
postoperative reflux symptoms.

This chapter describes the techniques involved in our 
method of reduced-port proximal gastrectomy (RPPG) 
for gastric cancer using an oval-shaped port device and 
needlescopic forceps. 

Indications and contraindications

Early gastric cancer located at upper-third stomach is 

a good indication for RPPG. For cT1cN0 tumors, the 
Japanese gastric cancer treatment guidelines recommends 
PG with D1+ lymphadenectomy for proximal cancer to 
conserve more than half of the distal stomach (20). We also 
included adenocarcinoma of the esophagogastric junction 
(AEG), tumors that were endoscopically classified as Siewert 
type II tumors, regardless of the depth of invasion.

Patients with morbid obesity (BMI <35), cancer invasion 
to the adjacent organs, and bulky tumor (<8 cm) should be 
excluded.

Technique

Positioning

The patient was placed in a reverse Trendelenburg position 
under general anesthesia. The surgeon stood by the patient’s 
right side. A scopist was positioned between the patient’s legs. 
An assistant surgeon positioned at the patient’s left side.

Port setting, access device, and needlescopic device

We adopted two patterns of trocar setting in our RPPG. 
One pattern involved a medium-sized single port device 
(21,22) (E-Z ACCESS oval type for LAP PROTECTORTM 
Oval type 0707D; Hakko Co. Ltd., Tokyo, Japan; Figure 1)  
with a scope trocar using 30-mm umbilical laparotomy 
and three 2.7-mm trocars (MiniportTM; Medtronic, 

A B

Figure 1 The port devices. (A) The medium sized E-Z AccessTM oval type. This device is designed exclusively for use with the 
LAPPROTECTOR™ oval type 0707D device; (B) the large sized E-Z AccessTM oval type and the LAPPROTECTOR™ oval type 1010HD 
device.
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Dublin, Ireland) in the right and left upper quadrants. The 
MiniportTM was introduced via percutaneous puncture. This 
port setting is known as NS (RPPG with three punctures), 
which means that the total number of trocars is the same as 
in conventional laparoscopic PG, but the size of the trocars 
is reduced (Figure 2). 

The other pattern involved a large-sized single-port 
device (E-Z ACCESS oval type for LAPPROTECTOR™ 

Oval type 1010HD, Hakko Co. Ltd.; Figures 1) with two 
12-mm trocars in 30 mm umbilical laparotomy and two 
Miniports™ in the right and left upper quadrants (RPPG 
with two punctures, Figure 2C). In this setting, the number 
of assistant’s trocars was reduced from two to one. The 
surgeon’s right-hand trocar was changed from the right 
upper quadrant to the E-Z ACCESS oval type 1010HD to 
avoid a 12-mm skin incision in the right upper quadrant.

Needlescopic device (EndoRelief device, Hope Denshi 
Co. Ltd., Chiba, Japan), which has a 2.4 mm diameter shaft 
with a 5 mm diameter jaw, was adopted for our RPPG 
through Miniport™ (Figure 3A,B). Three EndoRelief 
devices were used in the former and two in the later port 
setting. 

Of note: while the port settings are different, the 
operative procedure is the same for both port settings.

Liver retraction

The liver retraction procedure without liver damage is 
essential to keep optimal surgical field of view during 
PG. A large sized Silicon-disc (Hakko Co., Tokyo, Japan) 
is inserted into the abdominal cavity and put under the 
lateral segment of the liver. The straight needle with 
the 2-0 thread is punctured through the skin at the left 
side of the epigastric region and introduced into an 
abdominal cavity. The needle is out through the skin at 

A B C

Figure 2 The port sites for laparoscopic proximal gstrectomy. (A) Conventional laparoscopic proximal gastrectomy (five-ports); (B) the port 
sites for RPPG. Three needlescopic devices (EndoRelief device) were introduced; (C) the port sites for RPPG. Two 12-mm trocar was placed 
on a large sized E-Z AccessTM oval type device. Two needlescopic devices were introduced. RPPG, reduced-port proximal gastrectomy.
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Figure 3 Needlescopic forceps. (A) Assembled Endo Relief™ 
(Hope Denshi Co., Ltd.); (B) this needlescopic forceps is assembled 
from four parts intraoperatively (a–d) using shaft guide through the 
Miniport™ and 5-mm port: (a) 5-mm forceps with 2.4-mm shaft, 
(b) handle cap, (c) connector, (d) handle, (e) shaft guide.
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the right side of the epigastric region. A free jaw (FJ) clip 
(Figure 4, CHARMANT, Sabae, Japan) was introduced 
to the abdominal cavity. The thread was anchored to 
the gastrophrenic ligament with the FJ clip (Figure 5A). 
Extracorporeal bilateral ends of the thread were pulled and 
the liver was retracted with the thread and a silicon-disc. 
The ends of the thread were fixed with the clamps.

Procedure

RPPG with D1+ lymphadenectomy was performed 
according to the Japanese Gastric Cancer Treatment 
Guidelines 2010 (ver. 3) (20). A SonicBeat (Olympus 
Medical System Corp., Tokyo, Japan) and LigaSure 
Maryland (Medtronic., Dublin, Ireland) were used to 
facilitate lymph node dissection. Partial omentectomy 
began with the division of the greater omentum more than 
3 cm from the gastroepiploic arcade to include LN station 
No. 4sb. The left gastroepiploic and short gastric vessels 
were sealed and divided to dissect LN stations No. 4sb 
and 4sa (Figure 5B). The greater omentum was divided to 
mobilize the distal stomach, but the right gastroepiploic 
vessels were preserved to maintain the blood supply 
to the distal stomach. The lower esophagus was divided 
intracorporeally with a laparoscopic linear stapler (Figure 5C).  
We performed the mobilization of the stomach and 
pancreas and the dissection of the cranial side of the station 
No. 9 lymph nodes prior to the medial approach (23).  
The suprapancreatic region (LN station No. 7) was 

then dissected. The coronary vein and left gastric artery 
were identified and divided after sealing or clipping  
(Figure 5D). The stations No. 8a and 11p lymph node along 
the common hepatic artery (Figure 5E) and proximal splenic 
artery (Figure 5F) were dissected. Following the completion 
of lymphadenectomy, the E-Z AccessTM oval type device 
was detached from the LAPPROTECTORTM to remove 
the gastric fundus (Figures 5G,H,6A). The stomach was 
transected under direct visualization. The resected proximal 
stomach was retrieved.

A f t e r  P G ,  b o w e l  c o n t i n u i t y  w a s  r e s t o r e d  b y 
intracorporeal esophago-gastrostomy (hinged double flap 
method, Kamikawa’s procedure) (19,24). As this procedure 
was originally reported for laparotomic PG, we modified 
the procedure for laparoscopic surgery.

Pyoktanin blue marking (a sideways letter ‘‘H’’ sized 3.5 cm 
× 2.5 cm) was made on the remnant stomach (Figure 6B). Flaps 
were created by dissecting the submucosal and muscular 
layers approximately 2 cm from the top and right side of the 
anterior wall of the remnant stomach (Figure 6C,D). The 
remnant stomach was then returned to the abdominal cavity. 
Intracorporeal hand-sewn anastomosis was executed for 
reconstruction after recapping the device and reestablishing 
the pneumoperitoneum.

The top of the detached square of stomach tissue and 
the esophageal posterior wall (approximately 5 cm from the 
stump) were sutured with three intermittent 3-0 absorbable 
sutures (Figure 7A). A gastric incision for anastomosis was 
added 0.5 cm cranial from the bottom of the square region 
of the muco-submucosal layer (Figure 7B). The incision 
length was the same as the esophageal diameter. The 
esophageal stump was cut and opened for anastomosis.

Regarding the esophago-gastrostomy of the posterior 
wall, the esophageal whole layer and the muco-submucosal 
layer of the stomach were sutured with running 3-0 
absorbable barbed sutures (Figure 7C). After suturing the 
posterior wall, two-layered anastomosis was adopted for 
the anterior wall (Figure 7D,E). Continuous sutures using 
3-0 absorbable barbed thread was used for the esophageal 
mucosa and gastric muco-submucosal layer suturing. Seven 
interrupted sutures were used for the esophageal muscle 
and gastric sero-muscular layer suturing (Figure 7E). The 

Figure 4 FJ clip. Five-mm width the FJ clip was used for liver 
retraction. This clip can be handled with a regular laparoscopic 
grasper. FJ, free jaw.
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Figure 5 The surgical procedures used for RPPG. (A) Liver retraction with the 3-0 prolene thread, Silicon disk, and the FJ clip; (B) the 
division of the left gastroepiploic vessels; (C) the transection of the esophagus; (D) the division of the left gastric artery; (E) suprapancreatic 
lymph node dissection along the common hepatic artery (LN station No. 8a); (F) suprapancreatic lymph node dissection along the proximal 
splenic artery (LN station No. 11p); (G) the lymphadenectomy along the common hepatic artery completed; (H) the lymphadenectomy along 
the proximal splenic artery completed. RPPG, reduced-port proximal gastrectomy; FJ, free jaw; LN, lymph node.
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Figure 6 Intraoperative view of the flap production. (A) The upper half of the stomach was resected under the direct vision; (B) a pyoktanin 
blue marking (a sideways letter ‘‘H’’) was made on the remnant stomach; (C,D) completion of the creating the hinged double flap.

anastomosis was wrapped with the bilateral hinged flaps 
(Figure 7F). The bottom of each flap was sutured and 
attached with 3-0 absorbable barbed thread at the center. 
The bottom of the flap and the sero-muscular layer of the 
stomach were then sutured with running 3-0 absorbable 
barbed sutures. Each flap was then closed with four upward-
running sutures. Finally, each flap was individually sutured 
to the anterior wall of the esophagus. The reconstruction 
was completed. Y-shaped flap wrapping was achieved at the 
end of the anastomosis. The pressure difference between 
the esophageal lumen and the gastric lumen creates a 
shutter mechanism at the anastomosis, which prevents 
esophageal reflux after surgery.

A 19 or 15 Fr silicone drain was inserted into the left 
subphrenic space after removing the trocar at the right 
upper quadrant, and was connected to a suction reservoir 
(Figure 8A). 

Postoperative abdominal wound and functional 
evaluation

The umbilical wound was almost inconspicuous, and 

only pigmentation observed at the site of puncture by 
the Miniport™ one month after the surgery and will be 
invisible three month later (Figure 8B,C). Figure 9 showed 
upper GI series of the RPPG patient two months after the 
surgery. No esophageal barium reflux was observed even in 
the 15 degrees head-down tilt position.

Tips and tricks and recommendations from the 
author

NS, recognized as an important part of RPS, and has been 
developed as one of the surgical operations to replace 
conventional laparoscopic surgery (25,26). The recognized 
advantages of the NS are negligible scars, a potentially 
reduced pain, risk of port site hernias, and a lower incidence 
of wound complications. Therefore, using needlescopic 
forceps through 2- or 3-mm ports as the additional 
port in RPPG is very helpful for lymphadenectomy and 
reconstruction. In particular, the EndoRelief device, which 
has a 2.4 mm diameter shaft with a 5 mm diameter jaw, is 
worthy to introduce for RPS. With this forceps, probability 
of organ damage such as intestinal damage, which is a 
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Figure 7 Intraoperative view of the anastomotic procedure. (A) Suturing and fixation of the esophageal posterior wall and the top of the 
detached square of remnant stomach; (B) the gastric incision for the anastomosis at the square region of the muco-submucosal layer; (C) 
esophago-gastrostomy of the posterior wall; (D) esophago-gastrostomy of the anterior wall; (E) the esophageal muscular layer and the gastric 
sero-muscular layer was sutured with seven intermitted sutures; (F) completion of the closure of the hinged flaps. Continuous barbed sutures 
were applied to all flap fixation. The Y shaped flap wrapping was achieved at the end of anastomosis.

A B C

Figure 8 Postoperative abdominal scars. (A) RPPG with three punctures. J-VAC drainage was placed at the surgery; (B) one month after 
RPPG with three punctures; (C) one month after RPPG with two punctures. RPPG, reduced-port proximal gastrectomy.
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common problem with small diameter forceps, is very low. 
This forceps can be used in the same way as a regular 5 mm 
forceps, since this device has 5 mm diameter jaw.
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