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Abstract
BACKGROUND 
With the increasing incidence of proximal gastric cancer, laparoscopic proximal 
gastrectomy has been applied. However, reflux esophagitis often occurs after 
traditional esophagogastric anastomosis. In order to solve this problem, several 
methods of digestive tract reconstruction have emerged, but the most satisfying 
method remains to be discussed. Therefore, we modified traditional Kamikawa 
anastomosis to investigate the appropriate digestive tract reconstruction in laparo-
scopic proximal gastrectomy.

AIM 
To discuss the clinical efficacy of modified Kamikawa anastomosis in laparoscopic 
proximal gastrectomy.

METHODS 
A retrospective case series was adopted. Clinicopathological data were collected 
from 26 patients who underwent laparoscopic proximal gastrectomy and 
modified Kamikawa anastomosis at our hospital from January 2020 to September 
2022. The operation conditions, postoperative recovery, postoperative complic-
ations, and follow-up data were collected and analyzed.

RESULTS 
All the patients were successfully operated on without conversion to laparotomy. 
The duration of operation and digestive tract reconstruction were 203.500 (150-
224) min and 87.500 (73-111) min, respectively. The intraoperative amount of 
bleeding was 20.500 mL ± 0.696 mL. The time of postoperative first flatus, the first 
postoperative fluid intake, and the postoperative length of stay were 2 (1-3) d, 4 
(3-5) d, and 9 (8-10) d, respectively. All the patients were followed up for 12-23 
months. The body mass index at 6 and 12 months after surgery were 22.577 kg/m2 
± 3.098 kg/m2 and 22.594 kg/m2 ± 3.207 kg/m2, respectively. The nutrition risk 

https://www.f6publishing.com
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screening 2002 score, the patient-generated subjective global assessment score, and the gastroesophageal reflux 
disease scale score were good at 6 and 12 months after surgery. Reflux esophagitis and anastomotic stenosis were 
not observed in any of the patients during their 12-month postoperative gastroscopy or upper gastrointestinal tract 
visits. All the patients exhibited no tumor recurrence or metastasis.

CONCLUSION 
The modified Kamikawa anastomosis is safe and feasible for laparoscopic proximal gastrectomy and has good 
antireflux effects and nutritional status.

Key Words: Modified Kamikawa anastomosis; Laparoscopy; Proximal gastrectomy; Antireflux

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The study retrospectively analyzed clinicopathological data of patients who underwent laparoscopic proximal 
gastrectomy and modified Kamikawa anastomosis. According to our research, modified Kamikawa anastomosis in laparo-
scopic proximal gastrectomy is safe, feasible and shows good antireflux effect.

Citation: Wu CY, Lin JA, Ye K. Clinical efficacy of modified Kamikawa anastomosis in patients with laparoscopic proximal 
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INTRODUCTION
The incidence of proximal gastric cancer (PGC) has recently increased and has thereby attracted increased amounts of 
attention from surgeons[1]. A national survey in Korea showed that the incidence of PGC in Korea increased from 11.2% 
to 16.0% in 2014[2]. The traditional treatment for PGC is total gastrectomy. However, with the development of medicine 
and improvements in the detection rate of early gastric cancer (GC), maximal preservation of gastric function has become 
a new requirement for radical excision of tumors. Therefore, proximal gastrectomy for preserving gastric function has 
emerged. Proximal gastrectomy for early GC does not affect patients’ long-term survival and can effectively improve 
their postoperative nutritional status. Nevertheless, reflux esophagitis occurring after traditional esophagogastric 
anastomosis has an incidence as high as 21.8%-71.6% and significantly affects patients’ postoperative quality of life (QOL)
[3]. Several gastrointestinal reconstruction methods after proximal gastrectomy have emerged, including tubular 
esophagogastric anastomosis, esophagogastric lateral anastomosis, double-channel anastomosis, and interposed jejunum
[4]. Although these techniques effectively decrease the incidence of postoperative reflux, they are accompanied by nearly 
hidden dangers involving operation difficulties or anastomotic complications[5]. Therefore, ensuring surgical safety and 
patient postoperative QOL has become the focus of domestic and foreign research.

In 1998, Kamikawa et al[6] reported of a new esophagogastric double-flap technique, also known as Kamikawa anasto-
mosis, for digestive tract reconstruction. This method is indicated for patients with PGCs and an expected residual 
stomach volume greater than 50%. Kamikawa anastomosis has been highly recommended by domestic and foreign 
scholars due to its good antireflux effects and low incidence of postoperative anastomotic leakage[7,8]. However, its 
application in China is still in its infancy. The traditional Kamikawa anastomosis operation is complicated, and the possi-
bility of anastomotic stenosis occurring after the operation significantly limits the popularization of this procedure[9]. 
Therefore, we modified the traditional Kamikawa anastomosis procedure by improving the surgical procedure to ensure 
the antireflux effect. In this study, the clinical efficacy of modified Kamikawa anastomosis in laparoscopic proximal 
gastrectomy was explored by retrospectively analyzing the clinicopathological data of patients who underwent laparo-
scopic proximal gastrectomy and modified Kamikawa anastomosis in our department from January 2020 to September 
2022.

MATERIALS AND METHODS
Study subjects
The retrospective case series method was adopted in this study. Clinicopathological data were collected from 26 patients 
who underwent laparoscopic proximal gastrectomy and modified Kamikawa anastomosis at our hospital from January 
2020 to September 2022. The patients and their families signed informed consent forms. The clinicopathological character-
istics of the patients are shown in Table 1.

https://www.wjgnet.com/1948-9366/full/v16/i1/113.htm
https://dx.doi.org/10.4240/wjgs.v16.i1.113
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Table 1 Clinicopathological characteristics

Item Value

Age (mean ± SD, yr) 68.846 ± 1.352

Sex

Male 22

Female 4

Tumor location

Esophagogastric junction 3

Upper stomach 23

Maximum tumor diameter (mean ± SD, cm) 2.069 ± 0.164

Histological grade

Poor 6

Moderately 10

Well 10

Tumor stage

T stage

T1 15

T2 11

BMI (mean ± SD, kg/m2) 22.623 ± 3.103

NRS2002 score [M (range)] 2 (1-2)

PG-SGA score [M (range)] 1(1-3)

Measurement data with a skewed distribution are represented as M (range). BMI: Body mass index; NRS: Nutrition risk screening; PG-SGA: Patient-
generated subjective global assessment.

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) PGC confirmed through pathological examination via gastroscopic biopsy 
before the operation; (2) a tumor diameter < 4 cm; (3) a clinical stage of cT1-2N0M0 according to preoperative enhanced 
computed tomography (CT) and endoscopic ultrasonography; (4) no distant metastasis before the operation; and (5) 
lacked a history of abdominal operation.

The exclusion criteria were as follows: (1) A dentate line involved in the tumor; (2) had received neoadjuvant therapies 
before the operation; (3) had severe cardiopulmonary dysfunction and poor nutritional status and could not tolerate the 
operation; (4) had complications related to other malignant tumors; and (5) lacked complete clinicopathological data.

Operation methods
In this study, all the operations were performed by the same group of surgeons. The patients were placed in the supine 
split-leg position, with the head side positioned slightly taller than the rest of the body. After the administration of 
anesthesia, skin preparation and draping were performed. The surgeons stood on the left side of the patient, and the 
surgical assistants stood on the right side of the patient. The camera holder was positioned between the legs of the 
patient. In addition, the five-hole method was adopted. A 12 mm trocar was inserted below the umbilicus as an 
observation hole to establish pneumoperitoneum, with the pressure maintained at 12-15 mmHg (1 mmHg = 0.133 kPa). A 
12 mm trocar and a 5 mm trocar were inserted 2 cm below the costal margin on the left anterior axillary line and 2 cm 
above the umbilicus on the left midclavicular line as operation holes, respectively. A 5 mm trocar was inserted at the 
corresponding parts on the right as operation holes. The location and size of the tumor, the degree of infiltration of the 
tumor, and its relationship with peripheral organ tissues were probed by using a laparoscope.

Laparoscopic proximal gastrectomy and modified Kamikawa anastomosis were performed. First, the falciform 
ligament was cut. The left deltoid ligament and part of the omentum were separated. The left external lobe of the liver 
was dissociated, displaced, and placed over the right lobe of the liver by cutting the falciform ligament. The liver was 
fixed and suspended with a purse suture to enable external puncture. The proximal stomach was dissociated, and the 
D1+ lymph nodes were dissected in accordance with the Japanese GC treatment guidelines (5th edition)[10] and the 
Japanese classification of gastric carcinoma (3rd edition)[11]. The tumor was located via intraoperative endoscopy. The 
esophageal hiatus was opened, and the esophagus was fully dissociated, exposed, and severed. The posterior wall at 5 cm 
from the esophageal stump was marked with gentian violet. The stomach was removed through a small subxiphoid 
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incision. Afterwards, the proximal stomach was severed with a linear cutting stapler 3 cm from the distal end of the 
tumor, and intermittent sutures were applied to the gastric stump for reinforcement. The intraoperative incisal edge was 
sent for rapid frozen-section pathological examination. Subsequently, gentian violet was used to mark the anterior wall of 
the residual stomach (approximately 1.5 cm from the upper incisal edge) near the lesser curvature of the stomach with a 
2.5-3.0 cm × 3.5 cm I-shaped mark. The width of the seromuscular flap matched the diameter of the esophagus. 
Additionally, the superior border of the seromuscular flap was parallel to the upper incisal edge of the residual stomach. 
Anatomical separation between the submucosa and muscularis layers was performed by using an electrotome along the 
mark to prepare the seromuscular flap. Care was taken to protect the integrity of the seromuscular flap and gastric 
mucosa. At this point, a surgical assistant applied upward vertical traction to the muscle flap to close it. The surgeon 
subsequently used an electrotome to completely dissect the submucosal layer from the mucosa to create the seromuscular 
flap (Figure 1A and B). The submucosa and mucosa were cut off at the lower margin of the seromuscular flap anasto-
mosis, and the width of the cut was equivalent to that of the esophagus. The gastric remnant was returned to the 
abdominal cavity after establishing the pneumoperitoneum. The esophagus was pulled under laparoscopic guidance. The 
right wall of the lower esophageal stump was cut with an electric shovel, and the gastric tube was extended for guidance. 
The region that was marked with gentian violet at the lower esophagus and the superior border of the seromuscular flap 
was continuously sutured and fixed with a 3-0 laparoscopic line with an arc of 5/8 (Figure 1C and D). The esophageal 
stump was reopened with an ultrasound knife. The posterior wall of the esophageal stump opening and the superior 
border of the anastomotic stoma were first fixed by placing two interrupted sutures on the left and in the middle 
(Figure 1E and F). A 3-0 barbed suture was then used for continuous suturing of the full thickness of the posterior wall of 
the esophageal stump opening and the gastric mucosa and submucosa at the superior border of the anastomotic stoma 
starting from the left part and proceeding to the right edge (Figure 1G and H). The suture needle was threaded into the 
mucosa of the anterior esophageal wall and threaded out at the adventitia for subsequent suturing of the seromuscular 
flap. A second 3-0 barbed continuous suture was used to suture the full thickness of the anterior wall of the esophageal 
stump opening and the stomach at the inferior border of the anastomotic stoma starting from the left part and proceeding 
to the right edge (Figure 1I and J). The reserved barbed suture was threaded out at the placenta percreta at the lower right 
corner of the seromuscular flap. The lower ends of the seromuscular flap on both sides were crossed and fixed on the 
anterior gastric wall below the midpoint of the anastomotic stoma. The reserved barbed suture was used to stitch from 
the right side to the intersection of the seromuscular flaps on both sides and then upward to the left side of the Y-shaped 
collar of the seromuscular flap at the anastomotic stoma and esophagus. Similarly, another barbed suture was used to 
stitch the right side of the Y-shaped collar of the seromuscular flap at the anastomotic stoma and the esophagus to cover 
the anastomotic stoma. Subsequently, the blood supply in the seromuscular flap was observed (Figure 1K and L). The 
anastomotic stoma was examined via a gastroscope to check for anastomotic stenosis. Finally, irrigation and hemostasis 
were laparoscopically performed. A drainage tube was placed behind the anastomotic stoma, and the incision was 
sutured to complete the operation.

The following points are the main modifications of the original Kamikawa anastomosis that was performed by the 
author’s center: (1) The left extrahepatic lobe was separated and suspended, thus reducing the blockage, and ensuring a 
good view and easy operation. Additionally, the operation requires no extra instrumentation, is simple and practicable, 
and does not cause any trauma to the liver; (2) as the width of the esophagus is commonly 2.5-3.0 cm, the width of the I-
shaped seromuscular flap is changed to 2.5-3.0 cm to match the diameter of the esophagus and consequently lower the 
incidence of anastomotic stenosis; (3) the posterior wall of the esophageal stump opening and the superior border of the 
anastomotic stoma were first fixed by placing two interrupted sutures on the right and in the middle. When the posterior 
wall of the esophageal stump opening and the superior border of the anastomotic stoma are fixed, subsequent sutures are 
easier and less likely to shift and cause postoperative anastomotic stenosis; (4) continuous sutures (including the suture of 
the posterior wall of the esophageal stump, the anastomotic stoma, and the seromuscular flap) were used to improve the 
feasibility of the operation, thus preventing tedious interrupted suturing and reducing the duration of the operation; (5) 
after proximal gastric resection, the blood supply to the incisional margin is poor. A seromuscular muscle flap positioned 
close to the incisal margin may lead to postoperative ischemia and elicit the antireflux effect. During our operation, the 
superior border of the I-shaped seromuscular flap was parallel to the upper incisal edge of the gastric remnant to ensure 
that the seromuscular flap was close to the lesser curvature side of the stomach with a better blood supply, thus 
improving the blood supply in the seromuscular flap and allowing it to produce the anti-reflux effect; and (6) an angle is 
formed after traditional Kamikawa anastomosis, whereas the pseudofornix reconstructed by our modified method on the 
left side of the esophagus is larger and has a better antireflux effect. A detailed diagram illustrating these modifications is 
shown in Figure 2. Attention should be given to the tension of the seromuscular flap. When the tension is too high during 
the folded suture of the seromuscular flap, the flap may be directly and obliquely sutured to the esophageal wall to 
reduce tension and prevent postoperative anastomotic stenosis.

Observation indicators and evaluation criteria
Observation indicators: The following indicators were used in this study: (1) Intraoperative conditions: Duration of 
operation, digestive tract reconstruction, and intraoperative amount of bleeding; (2) postoperative conditions: time of 
postoperative first flatus, first fluid intake, length of stay (LOS), and postoperative complications (such as ileus, lymphatic 
fistula, abdominal hemorrhage, anastomotic stoma hemorrhage, anastomotic stenosis, anastomotic fistula, pulmonary 
infection, and incisional wound infection); and (3) follow-up: Postdischarge nutritional status, symptoms of esophageal 
reflux, reflux esophagitis, anastomotic stoma conditions, and tumor recurrence and metastasis.

Evaluation criteria: Postoperative complications were evaluated by using the Clavien-Dindo grading standard[12]. Body 
mass index (BMI), nutrition risk screening (NRS) 2002 score, and patient-generated subjective global assessment (PG-
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Figure 1 Laparoscopic proximal gastrectomy and modified Kamikawa anastomosis were performed. A and B: The surgeon used an electrotome 
to completely dissect the submucosal layer from the mucosa to create the seromuscular flap; C and D: The region marked with gentian violet at the lower esophagus 
and the superior border of the seromuscular flap was continuously sutured and fixed with a 3-0 laparoscopic line with an arc of 5/8; E and F: The posterior wall of the 
esophageal stump opening and the superior border of the anastomotic stoma were first fixed by placing two interrupted sutures on the left and in the middle; G and H: 
A 3-0 barbed suture was used for continuous suturing of the full thickness of the posterior wall of the esophageal stump opening and the gastric mucosa and 
submucosa at the superior border of the anastomotic stoma, starting from the left part and proceeding to the right edge; I and J: A second 3-0 barbed continuous 
suture was used to suture the full thickness of the anterior wall of the esophageal stump opening and the stomach at the inferior border of the anastomotic stoma, 
starting from the left part and proceeding to the right edge; K and L: The blood supply in the seromuscular flap was observed.

Figure 2 Our modifications compared with traditional Kamikawa anastomosis.
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SGA) score were used to evaluate their nutritional status[13]. The gastroesophageal reflux disease (GERD) scale was used 
to grade the symptoms of esophageal reflux[14]. Reflux esophagitis was diagnosed by using gastroscopy. The Los 
Angeles grading standard was adopted to evaluate the severity of the disease[15]. The conditions of the anastomotic 
stoma were examined by using upper gastrointestinal angiography.

Follow-up methods
The patients were followed up by using outpatient visits, telephone calls, and WeChat to determine their nutritional 
status, symptoms of esophageal reflux, reflux esophagitis, conditions of anastomotic stoma, and tumor recurrence and 
metastasis. The follow-up was conducted every three months after surgery and ended in September 2023.

Statistical analysis
SPSS 26.0 software was used for statistical analysis. Descriptive statistics were adopted. Measurement data with a skewed 
distribution are represented as M (range), and the rank-sum test was used for comparisons between groups. Normally 
distributed data are represented as mean ± SD, and a t test was used for comparisons between groups. P < 0.05 was 
considered to indicate statistical significance.

RESULTS
Clinicopathological characteristics
A total of 26 patients (22 males and 4 females) were included, and the average age was 68.846 years ± 1.352 years. The 
other characteristics are included in Table 1.

Intraoperative conditions
All 26 patients were successfully operated on without conversion to laparotomy. The duration of the operation was 
203.500 (150-224) min. The duration of digestive tract reconstruction was 87.500 (73-111) min. The intraoperative amount 
of bleeding was 20.500 ± 0.696 mL (Table 2).

Postoperative conditions
The duration of postoperative first flatus was 2 (1-3) d. The duration of the first postoperative fluid intake was 4 (3-5) d. 
The postoperative LOS was 9 (8-10) d. Among the 26 patients, one patient had a postoperative pulmonary infection, and 
the Clavien-Dindo grade was 2. The patient’s condition improved after conservative treatments, such as anti-infection 
treatment, oxygen inhalation, and atomization. The remaining 25 patients had no postoperative complications (Table 2).

Follow-up
All 26 patients were followed up for 12-23 months. The median follow-up period was 13 months. The BMIs of the 26 
patients at 6 and 12 months after surgery were 22.577 kg/m2 ± 3.098 kg/m2 and 22.594 kg/m2 ± 3.207 kg/m2, respectively. 
The NRS2002 scores at 6 and 12 months after surgery were 2 (1-2) points and 2 (1-2) points, respectively; additionally, the 
PG-SGA scores at 6 and 12 months after surgery were 1 (1-3) point and 1 (1-3) point, respectively. Moreover, the GERD 
scale scores at 6 and 12 months were 3 (2-4) points and 3 (2-4) points, respectively. There were no significant differences 
in BMI, NRS2002 score, and PG-SGA score before or after surgery (P > 0.05). Reflux esophagitis was not found in any of 
the patients during their 6-month postoperative gastroscopy. No anastomotic stenosis was observed in any patient during 
12-month postoperative upper gastrointestinal angiography. Furthermore, no patients experienced tumor recurrence or 
metastasis (Table 3).

DISCUSSION
According to the Japanese 5th edition of the Guidelines for the Treatment of GC[10], proximal gastrectomy can be 
performed for early PGC when more than half of the stomach volume can be preserved after R0 resection. However, due 
to the specificity of the anatomical site, the original physiological structure and function at the esophagogastric junction 
are lost after proximal gastrectomy. Therefore, the proper procedure for digestive tract reconstruction is still contro-
versial. In 1988, the Japanese scholars Aikou et al[16] first reported that two-channel anastomosis was indicated for 
digestive tract reconstruction in most proximal gastrectomy patients, especially for those who had extremely small gastric 
remnants and impaired glucose tolerance, as well as those who were not qualified for esophagogastric anastomosis. 
However, the risk of postoperative anastomotic fistula is high because the operation is complicated and involves a large 
number of anastomotic stomata. Additionally, the extensive use of linear cutting staplers also increases the cost. In 1993, 
Kameyama et al[17] first proposed the use of the interposition jejunum for digestive tract reconstruction in proximal 
gastrectomy. An antireflux barrier is constructed by taking advantage of the tolerance and natural peristalsis of the 
digestive juice from the jejunum itself. However, this procedure is also complicated and may cause postoperative 
emptying disorders[18]. The length of the interposition jejunum segment is also difficult to control; specifically, if it is too 
long, then it will affect postoperative gastroscopy, and if it is too short, then it will affect the postoperative antireflux 
effect. In 1998, Shiraishi et al[19] proposed tubular gastrosophageal anastomosis, which allows food to pass quickly to 
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Table 2 Intraoperative and postoperative conditions

Item Value

Duration of operation [M (range), min] 203.500 (150-224)

Duration of digestive tract reconstruction [M (range), min] 87.500 (73-111)

Intraoperative amount of bleeding (mean ± SD, mL) 20.500 ± 0.696

Time of postoperative first exhaust [M (range), d] 2 (1-3)

Time of the first postoperative fluid intake [M (range), d] 4 (3-5)

Postoperative LOS [M (range), d] 9 (8-10)

Postoperative complications -

Pulmonary infection 1

Others 0

Measurement data with a skewed distribution are represented as M (range). LOS: Length of stay.

Table 3 Follow-up

Follow-up period [M (range), m] 16 (12-23)

BMI 6 months after the surgery (mean ± SD, kg/m2) 22.577 ± 3.098

BMI 12 months after the surgery (mean ± SD, kg/m2) 22.594 ± 3.207

NRS2002 score 6 months after the surgery [M (range)] 2 (1-2)

NRS2002 score 12 months after the surgery [M (range)] 2 (1-2)

PG-SGA score 6 months after the surgery [M (range)] 1 (1-3)

PG-SGA score 12 months after the surgery [M (range)] 1 (1-3)

GERD scale score 6 months after the surgery [M (range)] 3 (2-4)

GERD scale score 12 months after the surgery [M (range)] 3 (2-4)

Reflux esophagitis 0

Anastomotic stenosis 0

Recurrence or metastasis 0

Measurement data with a skewed distribution are represented as M (range). BMI: Body mass index; NRS: Nutrition risk screening; PG-SGA: Patient-
generated subjective global assessment; GERD: Gastroesophageal reflux disease.

prevent food retention and has a good antireflux effect. The tubular stomach is long and can be lifted to the mediastinum. 
This approach is particularly suitable for patients with a relatively high incisal edge of the esophagus. However, the risk 
of postoperative hemorrhage and gastric fistula increases because of the long incisal edge after gastric wall cutting. 
Yamashita et al[20] designed a reconstruction method (also known as side overlap anastomosis) for accessing the 
digestive tract via esophagogastric wall anastomosis after laparoscopic proximal gastrectomy. This approach can 
effectively reduce the reflux of food and digestive juice after surgery. Side overlap anastomosis was completed by using a 
linear cutting stapler. A wide anastomotic stoma can effectively reduce postoperative anastomotic stenosis. This 
procedure is easy to perform, and the duration of the operation is short. However, its application is relatively limited 
because of the need to preserve the long abdominal segment of the esophagus and large gastric remnant. In 2016, 
Muraoka et al[21] first used Kamikawa anastomosis for proximal gastrectomy. No patient had reflux esophagitis after the 
operation. In the same year, Kuroda et al[7] reported on Kamikawa anastomosis under laparoscopy and verified its safe 
and feasible clinical efficacy for proximal gastrectomy. As reported by Shoji et al[9], the incidence of postoperative 
anastomotic stoma-associated complications decreases after the application of Kamikawa anastomosis in proximal 
gastrectomy. Additionally, the incidence of reflux esophagitis is effectively decreased via this approach. According to a 
multicenter Japanese retrospective study, the incidence of reflux esophagitis 1 year after surgery was only 6% among 464 
patients who underwent proximal gastrectomy and Kamikawa anastomosis via gastroscopy[8]. The anastomotic stoma 
from Kamikawa anastomosis is manually sutured; therefore, the cost is low. However, this approach involves a 
complicated process and has high surgical requirements, particularly for laparoscopic suturing; moreover, it takes more 
time to perform than other digestive tract reconstruction methods. If the seromuscular flap is improperly made, such as 
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when the width of the seromuscular flap is too short or the suture of the anastomotic stoma is too tight, then anastomotic 
stenosis will occur. Therefore, the abovementioned factors limit the popularization of this operation.

With these modifications, the technique has become more feasible than the traditional operation. Compared with the 
traditional approach, the improved Kamikawa anastomosis in this study can reduce the duration of operation to approx-
imately 50%[22]. In the improved Kamikawa anastomosis, the lower esophagus and anastomotic stoma are embedded 
within an appropriate seromuscular flap that is made at the anterior wall of the gastric remnant. When increased 
intragastric pressure is applied to the lower esophagus, double flaps can generate counterpressure and close the 
esophagus above the anastomotic stoma, thus effectively preventing reflux. Moreover, the risk of operative anastomotic 
fistula is reduced because the sole anastomotic stoma is covered by the seromuscular flap. The matching of the width of 
the I-shaped seromuscular flap with the width of the esophagus can avoid the anastomotic stenosis caused by the 
mismatch of the width after reconstruction. Moreover, the modified seromuscular flap is close to the lesser curvature side 
of the stomach and provides a better blood supply to avoid postoperative anastomotic stenosis or anastomotic fistula 
caused by ischemia. No anastomotic stenosis was observed in any patient as examined by using upper gastrointestinal 
angiography. Therefore, improved Kamikawa anastomosis can prevent anastomotic stenosis. The operation was 
successful in 26 patients, the postoperative recovery was good, and no complications (such as anastomotic fistula or 
anastomotic stenosis) occurred, thus indicating that the modified Kamikawa anastomosis was safe and feasible. During 
the follow-up, upper gastrointestinal angiography and gastroscopy demonstrated no reflux or esophagitis in any patient, 
thus indicating that the improved Kamikawa anastomosis has a good antireflux effect. The postoperative nutritional 
indices and scores of all the patients were satisfactory, thus indicating that good nutritional status and QOL can be 
obtained after proximal gastrectomy.

CONCLUSION
According to the preliminary analysis of 26 patients at the author’s center, laparoscopic proximal gastrectomy and 
modified Kamikawa anastomosis are safe and feasible approaches with good postoperative recovery. The expected 
antireflux effect can be achieved, and good nutritional status can be maintained. This was a retrospective study with a 
small sample size. The long-term efficacy of these regimens must be further observed and verified by multicenter clinical 
studies with large sample sizes.

ARTICLE HIGHLIGHTS
Research background
The incidence of reflux esophagitis after proximal gastrectomy is high, and the proper reconstruction of digestive tract is 
still controversial.

Research motivation
To explore the appropriate digestive tract reconstruction method in laparoscopic proximal gastrectomy to reduce the 
occurrence of postoperative reflux while ensuring the safety and feasibility of the operation.

Research objectives
To explore the clinical efficacy of modified Kamikawa anastomosis in laparoscopic proximal gastrectomy.

Research methods
We retrospectively collected clinicopathological data of patients who underwent laparoscopic proximal gastrectomy and 
modified Kamikawa anastomosis. The intraoperative conditions, postoperative conditions and follow-up were analyzed.

Research results
The operation of 26 patients was successful and the postoperative recovery was good. No reflux esophagitis and 
anastomotic stenosis were found in all patients during postoperative follow-up, and their nutritional status was 
satisfactory.

Research conclusions
The modified Kamikawa anastomosis in laparoscopic proximal gastrectomy shows satisfactory antireflux effect and is 
safe and feasible during operation. We can use this procedure in laparoscopic proximal gastrectomy.

Research perspectives
A multicenter prospective study should be performed to verify our modified method.
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