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Introduction

The rates of early gastric cancer and of upper third gastric 
cancer have increased over time (1). Proximal gastrectomy 
for upper third early gastric cancer theoretically allows the 
storage, digestion, and absorption of food and prevents 
anemia. The oncologic safety of proximal gastrectomy for 
upper third early gastric cancer is considered comparable to 
that of total gastrectomy. However, the widespread adoption 
of proximal gastrectomy has been limited by the high rates 
of reflux esophagitis and associated anastomotic stenosis, 
with 16.2–61.5% of patients reported to experience at least 

one of these complications after proximal gastrectomy (2). 
Its minimal invasiveness and function preservation make 
laparoscopic proximal gastrectomy theoretically superior 
to open proximal gastrectomy, open total gastrectomy, and 
laparoscopic total gastrectomy in the treatment of patients 
with upper third early gastric cancer. 

Studies comparing clinical outcomes of laparoscopic 
proximal gastrectomy followed by esophagogastrostomy 
with laparoscopic total gastrectomy in patients with upper 
third early gastric cancer found that the former group 
had a higher rate of reflux esophagitis (3,4). Therefore, a 
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procedure that included laparoscopic proximal gastrectomy 
followed by double tract reconstruction has been developed 
to reduce the risks of reflux esophagitis.

Patient selection and workup

All patients are evaluated by gastroscopy and computed 
tomography preoperatively. Patients are indicated for 
laparoscopic proximal gastrectomy if they have a single 
lesion located in the proximal stomach (upper one 
third) and confined to the mucosa or submucosa (cT1a 
or T1b); if there is no evidence of metastatic enlarged 
lymph nodes (LNs) in LN areas 4d, 5, 6, and, 10 and of 
distant metastases; and if the lesion is beyond the absolute 
indications for endoscopic submucosal dissection.

Preoperative preparation

Endoscopic clipping at the proximal and distal sides of the 

lesion is recommended to determine the resection line of 
the stomach.

Procedure (Figure 1)

Laparoscopic proximal gastrectomy

The patient is placed in the reverse Trendelenburg position 
under general anesthesia. The operator and laparoscopist 
stand on the right side of the patient, and the first assistant 
on the left side. Five working ports are created: a 12 mm 
umbilical port; 5 mm right and left ports along the mid-
axillary line below the costal margin; and 12 mm right 
and left ports along the mid-clavicular line 2 cm above 
the umbilicus (Figure 2). A combined suture technique 
is used to lift the falciform ligament and the left lobe of 
the liver. The operator starts partial omentectomy from 
the middle of the transverse colon, about 4 cm from the 
gastroepiploic vessel arcade, continuing toward the spleen. 
The left gastroepiploic artery and vein are ligated at 
their roots using hemoclips, but at positions distal to the 
splenic branch to prevent infarct of the lower pole of the 
spleen (Figure 3). The short gastric artery and veins are 
ligated and cut as much as possible (Figure 4), a procedure 
that includes dissection of LN stations 4sb and 4sa. The 
omentectomy is continued toward the right side of the 
patient, up to the transitional zone of LN stations 4d and 
6, taking care to preserve the right gastroepiploic artery 
and vein. The peritoneum is detached along the upper 
border of the pancreas to mobilize the distal stomach. On 
the lesser curvature of the stomach, the operator identifies 
the boundary between LNs 3a (located along the branches 
of the left gastric artery) and 3b (located along the second 

Figure 1 Laparoscopic proximal gastrectomy with double tract 
reconstruction (5).
Available online: http://www.asvide.com/articles/1482

Figure 2 Port placement for laparoscopic proximal gastrectomy 
with double tract reconstruction.

Figure 3 Left gastroepiploic vessel ligation.
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branch and distal part of the right gastric artery). LN 3a 
should be dissected, while LN 3b should be preserved 
(Figure 5). The pyloric and hepatic branches are usually 
preserved to prevent delayed gastric emptying. The 
stomach is transected at this time or later, depending on 
tumor location. If the tumor is located in the cardia, the 
stomach should be transected before the celiac axis LNs 
are dissected, thereby exposing the operative field for LN 
dissection. If the tumor is located in the high body, however, 
extracorporeal transection may be possible after palpating 
the preoperative endoscopic clip. LNs 7, 8a, and 9 are 
dissected, during which the coronary vein and left gastric 
artery are ligated and cut (Figure 6). The operator continues 
to dissect LN 11p along the splenic artery and vein up to 
the splenic hilum, including LN 11d at the distal splenic 
artery. The esophagogastric junction is exposed, and LNs 1 
and 2 are dissected. If the tumor has invaded the esophagus, 
as in Siewert type II gastroesophageal junction cancer, lower 

mediastinal LN dissection should be performed. The distal 
esophagus is transected using linear staplers or proximal 
(LapJack; Eterne, Seoul, Korea) and distal (Endo-bulldog; B. 
Braun Melsungen AG, Melsungen, Germany) laparoscopic 
purse-string clamps, which are applied to prevent spillage 
from the stomach (Figure 7). If circular staples are used, 
purse-string sutures are made using a straight needle with 
prolene 2-0. LN 2 and any remaining LNs in area 4sa are 
dissected in a downstream manner. A 4 cm mini-laparotomy 
is made by extending the left 12 mm trocar site, followed 
by extraction of the resected specimen if the stomach had 
already been transected. Alternatively, the upper and middle 
parts of the stomach are obtained, followed by checking 
the distal resection margin with clips and transection of the 
stomach with linear staplers (Figure 8).

Figure 4 Short gastric vessel ligation.

Figure 5 Lymph node station 3b.

Figure 6 Left gastric artery ligation.

Figure 7 Esophageal transection.
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Reconstructions

Direct esophagogastrostomy
Although easy to perform, direct esophagogastrostomy 
may induce severe esophageal reflux in some patients. 
Adjunct procedures to enhance the safety of direct 
esophagogastrostomy include antireflux procedures, overlap 
anastomosis, and preservation of the lower esophageal 
sphincter (6-8).

Jejunal interposition
Jejunal interposition is relatively complex compared with 
direct esophagogastrostomy or double tract reconstruction. 
This procedure requires the construction of a pedicle 

of the jejunal limb and three anastomoses including 
an esophagojejunostomy, a jejunogastrostomy, and a 
jejunojejunostomy (9-11).

Double tract reconstruction
After transection of the stomach, a single stitch is made 
on the fusion stapler line of the remnant stomach and the 
latter is put back into the abdominal cavity. The anvil of 
the circular stapler is introduced into the abdominal cavity 
through mini-laparotomy, followed by pneumoperitoneum. 
Using a laparoscopic anvil clamp, the operator inserts the 
anvil head into the esophageal stump intracorporeally and 
ties the purse-string sutures (12). Subsequently, the jejunum 
is pulled out via the mini-laparotomy and the operator 
marks the sites of esophagojejunostomy, gastrojejunostomy, 
and jejunojejunostomy (Figure 9). The order of the 
anastomoses depends on the surgeon’s preference. Using 
linear staplers, the jejunum is transected, and a side-to-
side jejunojejunostomy is created 20 cm distal from the 
gastrojejunostomy (Figure 10). The jejunojejunal mesenteric 
defect is closed to prevent internal herniation of the small 
bowel. A side-to-side gastrojejunostomy 15 cm distal to the 
esophagojejunostomy is made in an extracorporeal manner 
using a linear stapler. The linear stapler is inserted into the 
posterior wall of the stomach and the Roux limb (Figure 11).  
A circular stapler is subsequently inserted into the Roux 
limb, and an end-to-side esophagojejunostomy is made 
intracorporeally (Figure 12). The jejunal stump is closed 
with a linear stapler, completing all three anastomoses 
(Figures 13-15). 

Figure 8 Transection of the distal stomach.

Figure 9 Markings showing the sites for esophagojejunostomy, 
gastrojejunostomy, and jejunojejunostomy.

Figure 10 Jejunojejunostomy.
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Role of team members

Each surgical team consists of an operator, a first assistant, 
and a laparoscopist. If reduced or single port laparoscopic 
proximal gastrectomy is feasible, the first assistant or 
laparoscopist may be replaced by a scope holder.

Postoperative management

Patients are allowed sips of water, a semi-liquid diet, and 
a soft blended diet on postoperative days 2, 3, and 4, 
respectively, followed by removal of the J-P drain. Patients 
are usually discharged from the hospital on postoperative 
day 5 or 6, unless they experience fever, abdominal pain, or 

Figure 11 Gastrojejunostomy.

Figure 12 Esophagojejunostomy.

Figure 13 Completion of esophagojejunostomy.

Figure 14 Completion of gastrojejunostomy.

Figure 15 Completion of jejunojejunostomy. 
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abnormal laboratory test results.

Tips, tricks, and pitfalls

The 2014 Japanese Gastric Cancer Treatment Guidelines 
(ver. 4) recommend that patients with proximal tumors 
undergo proximal gastrectomy when more than half the 
distal stomach can be preserved (13). Transection of the 
stomach at the junction of LNs 3a and 3b can result in 
preservation of more than half the distal stomach. 

The Korean Laparoendoscopic Gastrointestinal 
Surgery Study (KLASS) 05: phase III multicenter 
prospective randomized clinical trial of laparoscopic 
proximal gastrectomy with double tract reconstruction and 
laparoscopic total gastrectomy for upper early gastric cancer. 

Although laparoscopic proximal gastrectomy with 
double tract reconstruction was reported to be superior 
to laparoscopic total gastrectomy in patients with upper 
third early gastric cancer, these findings were based on 
retrospective results. To our knowledge, no prospective 
randomized controlled trial has compared these outcomes. 
We therefore designed KLASS-05, a randomized clinical 
trial comparing laparoscopic proximal gastrectomy 
plus double tract reconstruction with laparoscopic total 
gastrectomy alone. The results of KLASS-05 may help 
surgeons determine the optimal surgical strategy for 
patients with proximal early gastric cancer.
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