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ABSTRACT

Objective: To evaluate the outcomes, safety and effectiveness of laparoscopic total 
gastrectomy with D2 lymph node dissection with left-site surgeon and resection - closure of
the duodenal stump in final phase after making esophageal anastomosis in gastric cancer
treatment.
Method: Prospective, descriptive study on patients undergoing laparoscopic total gastrectomy
and D2 lymphadenectomy with left-site surgeon and resection - closure of the duodenal stump
in final phase after making esophageal anastomosis in gastric cancer treatment from 06/2016 –
03/2020.
Results: There were 70 patients in the study. The mean age was 59.9 years old, with a
male/female ratio of 4/1. ASA 1 and 2 accounted for 97.2% of patients. The average lesion
size was 3.4 cm. In total, 78.6% of patients had adenocarcinoma; 15.7% cases had tumour
sites found in the upper third of the stomach, and 75.7% were found in middle third of 
stomach; 4.3% of cancers were at stage IA, 11.4% at IB, 32.9% at IIA, 30% at stage IIB, 7.1%
at IIIA, 11.4% IIIB and 2.9% IIIC; 100% patients received laparoscopic total gastrectomy and
D2 lymph node dissection with left-site surgeon and posterior duodenectomy; 4.2% had
minor complications during surgery, and 2.8% developed complications after surgery; no
deaths occurred during and after surgery. The average number of retrieved lymph nodes was
21.5 nodes, the average number of metastatic lymph nodes was 2.6, and the lymph node
station numbers 1, 2, 3, 4 and 7 had high rates of metastases. The mean surgical time was
206.8 minutes, and the mean hospital stay was 8.8 days. The mean overall survival was 
estimated as 43.8 months.
Conclusion: Laparoscopic total gastrectomy with D2 lymphadenectomy with left-site 
surgeon and final resection and closure of the duodenal stump demonstrated its safety 
and effectiveness in gastric adenocarcinoma treatment with less pain for patients, earlier
movement recovery and lower hospitalization time.
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INTRODUCTIONINTRODUCTION

Gastric cancer is one of the most prevalent causes of cancer-related death in
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many countries around the world, such as in Japan,
Korea, China, and Vietnam. Currently, surgery is still the
most effective treatment (1). Azagra was the first 
person in the world to perform laparoscopic surgery for
total gastrectomy in 1993 (2). In Vietnam, laparoscopic
gastrectomy (LG) was first conducted in 2004. Up to
now, this method has been widely applied in gastric
cancer treatment and has confirmed the value of 
cancer dismantlement. The potential advantages of
laparoscopic gastrectomy include minimal invasion,
decreased pain, faster recovery, less blood loss, and
lower rate of postoperative complications, which have
improved the quality of life and extended the survival
time for patients (3-5).

However, laparoscopic total gastrectomy with
lymph node dissection is still associated with some
problems related to surgical technique, applicability
and extent of lymphadenectomy as well as postopera-
tive survival time, which are different in different 
countries worldwide.

To have a separate and clear view of total laparo-
scopic total gastrectomy with lymph node dissection,
we performed this study, with the aim of evaluating
results of laparoscopic total gastrectomy and D2 lymph
node dissection with the left-site surgeon and final
resection and closure of the duodenal stump in gastric
cancer treatment.

METHODMETHOD

The study subjects included 70 patients who were
assigned to laparoscopic total gastrectomy and D2
lymph node dissection with left-site surgeon and 
resection - closure of the duodenal stump in final phase
after making esophageal anastomosis in gastric cancer
treatment at Nghe An General Hospital, Vietnam from
June 2016 to March 2019.

Prospective and descriptive study.

Patients with stage IA – IIIC gastric cancer, lesions on
2/3 of the stomach or lesions with margins < 6 cm from
the cardia.

Patient characteristics: Age, gender, ASA, pain 

symptoms, weight loss, lesion site, pathology, stage of 
disease, gastrectomy method, and anastomosis.

Surgical outcome: Rate of conversion to open 
surgery, extent of lymphadenectomy and lymph node
metastases, intraoperative complications, and degree
of postoperative pain

Early results: Time to first flatus, time of gastric
catheter removal, time of feeding after surgery, and
postoperative hospital stay.

Further results: Overall survival and disease-free
survival.

Surgical Procedure: We performed the steps 
according to the surgical procedure as follows: 

The patient was placed in supine position under
general anaesthesia; the surgeon stood on the left side
of the patient.

A total of five operating trocars were used: one 
initial 10-mm trocar was inserted for laparoscopy below
the umbilicus, one 5-mm trocar was introduced at the
right flank, one 12-mm trocar was insert at left flank
and two 5-mm trocars were introduced at both sides of
the upper quadrant.

Step 1: Assess the lesion and possibility for 
gastrectomy.

Step 2: Dissect the greater omentum along the 
border of the transverse colon with ultrasonic 
coagulating shears, completely remove the spinal
conjunctiva, group 4d, 4sb, 4sa, 11d, 10 and 2, and
continue the dissection towards the left side of the
patient until the oesophageal cardia is visualized.

Step 3: Dissect lymph node station Nos. 6. The 
bifurcation of the gastroduodenal artery and right 
gastroepiploic artery are divided, and the right 
gastroepiploic vessel is clamped at its origin and cut.

Step 4: Dissect lymph node station Nos. 3, 5, 8a, and
12a. Ligate the right artery, which is near the liver
artery.

Step 5: Dissect lymph node station Nos. 7, 9, and
11p. Perform ligation of the left vein with clips near the
base of the artery and ligation of root artery close to
the celiac artery.

Step 6: The remaining small omentums are removed,
and paracardial lymph node No. 1 is dissected. Expose
and move the oesophageal cardia.

Step 7: Functional end-to-end oesophagojejuno-
stomy anastomosis is performed using linear staplers,
and the entry hole is hand-sewn closed. 

Step 8: The pylorus is identified and the duodenum
is transected 1-1.5 cm distally by linear stapler to create
a secure sealing of the duodenal stump, and the 
stomach and omentum are placed in the lab sample
bag.
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Mean age (Range) 59.9 ± 9.1 years (29 - 83)

Male/Female 4/1

ASA ASA 1 20 (28.6%)
ASA 2 48 (68.6%)
ASA 3 2 (2.9%)

Epigastric abdominal pain 68 (97.1%)

Weight loss 61 (87.1%)

Upper third of the stomach 11 (15.7%)
Tumour location Middle third of the stomach 53 (75.7%)

Ulcerating tumour invasion 6 (8.6%)

Lesion size 3.4 ± 1.4 (1 - 7) cm

Pathology Ductal adenocarcinoma 52 (74.3%)
Mucinous adenocarcinoma 3 (4.3%)
Signet ring cell carcinoma 15 (21.4%)

Degree of differentiation High 2 (2.9%)
Moderate 23 (32.9%)
Poor 45 (64.3%)

Table 1 - Patient characteristics

Step 9: The abdomen is cleaned. A drain is inserted
under the liver and splenic cavity.

Step 10: The 12-mm trocar incision at left flank is
enlarged 2 cm to bring out the stomach and omentum,
and all of the trocar holes are closed.

All statistical analyses were performed with SPSS
version 22.0.

RESULTSRESULTS

From 6/2016 – 3/2020, seventy patients underwent
laparoscopic total gastrectomy and D2 lymph node 
dissection with left-site surgeon and final duodenectomy
in treatment for gastric cancer.

Table 1 shows the clinical characteristics and 
pathologic features of the patients. The mean age was
59.9 ± 9.1 years, while the lowest was 29 years and the
highest was 83 years; the most common age group was
50-70, accounting for 74.2%. The male/female ratio
was 4/1. Patients who had American Society of
Anesthesiologists (ASA) physical status classifications of
2 accounted for the highest percentage of the study
sample (68.6%), followed by patients who had ASA class
1 (28.6%) and 3 (2.9%). A total of 97.1% of patients had
abdominal pain, and 87.1% experienced weight loss
before hospital admission. The majority of neoplasms
were located in the middle third of the stomach
(75.7%), while 15.7% of cases had neoplasms found in
the upper third of the stomach, and 8.6% presented

ulcerating tumour invasion into the entire stomach. The
mean neoplasm size on endoscopy was estimated as
3.4 ± 1.4 cm. Related to pathology type, 78.6% patients
had ductal adenocarcinoma, while 64.3% displayed
poorly undifferentiated adenocarcinoma.

All gastric cancer patients received laparoscopic
total gastrectomy and D2 lymph node dissection 
with left-site surgeon and resection - closure of the
duodenal stump in final phase after making esophageal
anastomosis. Minor complications occurred in 4.2% of
cases (3/70 patients), and they were treated during
laparoscopic surgery. The rate of postoperative 
morbidity was 2.8% (2/70 patients), which included
residual abscess and gastrointestinal fistula, both of
which required internal medicine treatment. There was
no perioperative mortality (table 2).  

The lymph node stations with high metastases were
Nos. 1, 2, 3, 4 and 7. There were no lymph node metas-
tases found in Nos. 10, 12a. The total number of 
dissected lymph nodes was 1506 nodes, while the
mean number was 21.5 ± 8.3 (11-45) nodes. The total
number of metastatic lymph node was 181 nodes, and
the average number of metastatic lymph nodes was 2.6
± 3.5 (0-13) nodes (table 3).

Lymph node metastases occurred in 52.9% of
patients, which were mostly found at stage N1, N2, and
N3. One hundred percent of upper and lower resection
margins had no cancer cells. The TNM stages were 
distributed as follows: IA (4.3%); IIB (11.4%); IIA
(32.9%); IIIB (30.0%); IIIA (7.1%); IIIB (11.4%);and IIIC
(2.9%) (table 4).

The operative results are presented in table 5. The
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operation was completed successfully in all cases with-
out conversions to open surgery. The mean operation
time was estimated as 206.8 ± 27.2 minutes, and the
highest operative time was 300 minutes. The cases with
longer surgical time were the ones who received 
operations in the early stage of applying laparoscopic
total gastrectomy with D2 lymphadenectomy in gastric
cancer treatment; the operative time then decreased
significantly in later surgical cases in the study. With
regard to postoperative pain, we found that 60% of
cases had minor pain, and 38.6% had moderate pain;
no cases had major pain. According to the Kaplan-
Meier method, the 1- and 3-year disease-free survival
rates were 97.7% and 83.8%, respectively.

The 1- and 3-year overall survival rates were 97.7%
and 83.8%, respectively. The mean overall survival was
calculated as 43.8 ± 1.5 months, fluctuating from 40.9
months to 46.7 months (figs. 1 & 2).

DISCUSSIONDISCUSSION

The mean age in the study was 59.9 ± 9.1 years; the
lowest age was 29 years, and the highest was 83 years.
The most popular age group was 50 to 70 years old,
amounting to 74.2% of cases. The male/female ratio
was 4/1. The age of gastric cancer patients in our study
was consistent with the findings of previous studies
from countries that show common ages of having 
gastric cancer: 62.7-64.8 years old in Japan (6), 63.6-73
years old in Europe and America (7), and 54.6-57.6
years old in South Korea and China. We assigned total
gastrectomy to cases with gastric cancer located in the
cardia and body of the stomach, ulcerating gastric 
adenocarcinoma and gastric cancer cases with lesions
<6 cm distant from the gastric cardia to ensure excision
of tumour organization. This distance was revealed to
be 6.9 ± 0.8 cm in research by Cristiano et al (7), which
reported a shortest distance of 6 cm and a longest 
distance of 8 cm. Matsuo Ryota et al (2016) suggested
that gastric resection margins must be at least 5 cm
away from the tumour. For ulcerating gastric adeno-

carcinoma, the gastric resection portion is under or
over the pylorus to the duodenum, and the upper part
must at least 6-8 cm from the tumour margin. For
tumours in the body and upper third of the stomach,

Table 2 - Intraoperative and postoperative complications

Complications N %
Splenic injury during surgery 1 1.4

Liver damage during surgery 1 1.4

Small intestine muscle tear 1 1.4

Pneumonia 1 1.4

Residual abscess after surgery 1 1.4

Gastrointestinal fistula after surgery 0 0.0

Other 0 0.0

Table 3 - Rates of lymph node metastasis

Lymph nodes station number N %
1 29 41.4

2 13 18.6\

3 21 30.0

4 14 20.0\

5 4 5.7

6 6 8.6

7 11 15.7

8a 5 7.1

9 3 4.3

10 0 0.0

11 2 2.9

12a 0 0.0

Table 4 - Extent of lymph node metastasis

Extent of lymph node metastases N %
and disease stage according to TNM
N0 (no metastasis) 33 47.1

N1 (metastasis in 1-2 nodes) 13 18.6

N2 (metastasis in 3-6 nodes) 14 20.0

N3a (metastasis in 7-15 nodes) 10 14.3

N3b (metastasis in >15 nodes) 0 0.0

M1 (distant metastasis) 0 0.0

IA (T1N0) 3 4.3

IB (T1N1, T2N0) 8 11.4

IIA (T1N2, T2N1, T3N0) 23 32.9

IIB (T1N3, T2N2, T3N1, T4aN0) 21 30.0

IIIA (T2N3, T3N2, T4aN1) 5 7.1

IIIB (T3N3, T4aN2, T4bN0, T4bN1) 8 11.4

IIIC (T4aN3, T4bN2, T4bN3) 2 2.9

IV (Any T, Any N, M1) 0 0.0

Table 5 - Postoperative results

Time Mean Lowest Highest
Surgical time 206.8 ± 27.2 160 300
(minutes)

Gastric catheter removal 50.1 ± 34.6 0 148
after surgery (hours)

Time to first flatus 55.3 ± 20.9 24 120

Drainage tube removal (days) 4.05 ± 1.3 2 7

Postoperative hospital stay 8.8 ± 2.4 6 15

Disease-free survival 43.8 ± 1.5 40.9 46.7
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total gastric resection was recommended. The distance
from the upper margin of the lesion to the upper resec-
tion margin plays an important role in laparoscopic 
gastrectomy. To prevent recurrence at the anastomosis,
the latest recommendation from the Japan and
American Association of Gastric Cancer suggested that
the incision is at least 5 cm. We performed an
oesophageal transection 2-3 cm away from the cardia
of the stomach and duodenal resection below the
pylorus at a distance of 1-1.5 cm. The study results
showed that 15.7% of patients had lesions located in
upper third of the stomach, 75.7% in the middle third
of the stomach and 8.6% of cases with infected ulcers.
The distance from the upper lesion margin to the upper
average section was 5.09 ± 0.9 (3 - 7) cm, and 100% of
the upper and lower sections in the study had no cancer
cells. The cases with lesions in the fundus are because
the cancerous lesion margin is less than 6 cm distant
from the cardia, so to ensure the removal of cancer cell
organization, we recommend total gastrectomy.

In our study, 100% of patients experienced 
laparoscopic total gastrectomy with D2 lymph node 
dissection with left-site surgeon and resection - closure
of the duodenal stump in final phase after making
esophageal anastomosis by linear stapler; no cases
were converted to open surgery due to complications.
We found that the surgeon standing on the left and
excising the posterior duodenum made it favourable
and easier to anatomize the vascular bundles around
the stomach and dissect lymph nodes because the
majority of the mesenteric root is on the right, and the
oesophageal cardia area is not obscured by the liver.
The aim of duodenal resection after gastrectomy and
lymph node dissection is to make 2 fixed points on both

ends of the stomach, from which we raise the stomach
for dissection; the lymphadenectomy also becomes
more convenient thanks to the fixed point of the 
duodenum pylorus, so making an oesophago-jejunal
anastomosis without resection of the oesophagus and
front jejunum will become more favourable and reduce
manipulation, which shortens the operation time and
decreases the number of linear staplers (2 staplers),
therefore reducing surgical cost. 

Oesophagojejunostomy was performed according
to the functional end-to-end method with linear 
staplers (2-3 Echelon Stapler 60B) (9-12). We realize
that laparoscopic suture has many advantages 
compared to anastomosis in laparoscopic-assisted 
surgery or open surgery, such as easy manipulation for
the surgeon, small incisions, decreased postoperative
pain, better aesthetics and no cases of gastrointestinal
fistulae or anastomosis stenosis after surgery. 

We applied the method of D2 lymph node dissec-
tion in total gastrectomy for gastric cancer treatment
according to the Japanese Gastric Cancer Association
(2011) (13-15). The total number of retrieved lymph
nodes was 1506, and the average number of dissected
lymph nodes was 21.5 ± 8.3 (11 - 45). The total number
of metastatic lymph nodes was 181 nodes, and the
average number of metastatic lymph nodes was 2.6 ±
3.5 (0 - 13). The lymph node stations with high metas-
tases included No. 1 (41.4%), No. 2 (18.6%), No. 3
(30%), No. 4 (20%) and No. 7 (15.7%). No lymph node
metastases were observed in Nos. 10, 12 and. The 
numbers of harvested lymph nodes from previous 
studies in Western countries are lower, ranging from
18-30.3 nodes (7), (16). In accordance with UICC, AJCC
and JRSGC classifications of gastric cancer (13-15), our

Figure 1 - Disease-free survival Figure 2 - Overall survival
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study results found that 47.1% of cases were at stage
N0, 18.6% at stage N1, 20% at stage N2 and 14.3% at
stage N3; no cases were at stage N3b. D2 lymph node
dissection in laparoscopic gastrectomy with the left-site
surgeon and resection - closure of the duodenal stump
in final phase after making esophageal anastomosis in
gastric cancer treatment is completely feasible but
must be performed in a fully equipped health facility
and have a team of surgeons trained in laparoscopic
surgery, with regularly updated in-depth knowledge.
Applying TNM disease stage classification following the
Union Internationale Contre le cancer (UICC) 7th edition
(2009), American Joint Committee on Cancer (AJCC)
7th edition (2010) and Japanese Research Society for
Gastric Cancer (JRSGC), 3rd edition (2011), our study
shows a distribution of cancer stage as follows: IA, IB,
IIA, IIB, IIIA, IIIB and IIIC, with proportions of 4.3%,
11.4%, 32.9%, 30%, 7.1%, 11.4% and 2.9%, respectively.
The authors also comment that the majority of gastric
cancers were observed at stages II and III. 

Intraoperative complications

Our study had 01 (1.4%) case of liver damage during
liver transfusion, causing left hepatic parenchyma 
bleeding, 01 (1.4%) case of splenic injury when releasing
the omentum, causing bleeding, and 01 (1.4%) case of a
small intestine muscle tear when performing suturing for
gastrointestinal anastomosis; all were treated with
haemostasis by electrocautery and inner muscular 
suturing during laparoscopic surgery. No deaths occurred
intra-operatively. The rates of intraoperative complica-
tions of authors worldwide have been reported to range
from 0.9-7.4% (3,4,17,18).

Postoperative complications

01 (1.4%) case developed residual abscess under
the left liver after 5 days of surgery. The patient 
manifested fever, and fluid agglomerate 3 x 4 x 2 cm in
size was detected below the left liver via abdominal
ultrasound. The patient then received pus aspiration of
100 ml in accordance with ultrasound guidance. After
receiving aspiration with stable internal medicine, the
patient was discharged on the 13th day after surgery.
Furthermore, 01 (1.4%) case of pneumonia occurred
after surgery on 4th day; the patient underwent 
conservative treatment in internal medicine and was
discharged on the 10th day. No deaths occurred post-
operatively. The rates of complications reported by
Western authors fluctuate between 21 -26% (7,16).
With regard to postoperative pain, we found that 60%
of patients experienced minor pain, 38.6% moderate
pain, and no cases experienced major pain. After 

surery, conventional painkillers were used routinely in
our study. Some cases used painkillers for epidural pain
after surgery; however, we observed that most patients
had low and moderate pain. If the patients suffered
much pain, morphine painkillers were used as supple-
mental medicine. We noted that almost all patients
after laparoscopic surgery felt comfortable and desired
to use fewer painkillers and have faster movement
recovery.

The mean operating time was 206.8 ± 27.2 
minutes. The first cases had longer surgical time,
approximately 300 minutes; after that, the surgical
time became shorter and shorter in later cases. This
result is also consistent with previous studies in the
literature (17,19). The mean time to first flatus was
recorded as 55.3 ± 20.9 hours, which was lower than
the result of the study conducted by Noshiro et al
(67.2 hours) (20). The mean duration of hospital stay
in our study was 8.8 ± 2.4 days, with the lowest and
highest times of 6 days and 15 days, respectively.
Similarly, Chen K’s study and Lee SE’s study followed
patients who received laparoscopic distal gastrectomy
and suggested postoperative hospitalization times of
9.8 ± 3.7 days and 8.0 ± 3.3 days, respectively (21),
(22). Conversely, Haverkamp et al, in a meta-analysis of
698 cases, found an average length of postoperative
hospital stay of approximately four days of difference
in favour of laparoscopy compared to open gastrec-
tomy, at 14.1 and 18.1 days, respectively (p<0.001).
The mean times for gastric catheter withdrawal and
intra-abdominal drain removal were 50.1 ± 34.6
hours and 4.05 ± 1.3 days, respectively. Nasogastric
intubation is an issue that makes patients very
uncomfortable and affects their quality of life.
Through the study, we realized that no anastomotic
bleeding or gastrointestinal leakage events occurred
in 70 patients when they received gastrointestinal
tract suturing by stapler; therefore, it is not 
necessary to have nasogastric intubation 24 hours
after surgery. Our study presented 8 cases without
nasogastric intubation and 22 with 24-hour post-
operative nasogastric intubation, of which there
were no cases of anastomotic complications. The
overall survival rates after 1 year and 3 years were
97.7% and 83.8%, respectively. The mean overall 
survival was estimated as 43.8 ± 1.5 months, rang-
ing from 40.9 – 46.7 months. Chen et al conducted
laparoscopic distal gastrectomy on 240 gastric 
cancer patients and reported a 1-year overall 
survival rate of 91.5% (21). The overall survival
reported by Vietnamese authors ranged from 40.2-
43.8 months.
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CONCLUSIONCONCLUSION

A study of 70 patients undergoing laparoscopic 
surgery with D2 lymphadenectomy with left-site 
surgeon and resection - closure of the duodenal stump
in final phase after making esophageal anastomosis in
gastric cancer treatment found that the mean age was
59.9 years old, and the male/female ratio was 4/1.
Gastric cancer was mainly staged at IA, IB, IIA, IIB, IIIA,
and IIIB, the average number of retrieved lymph nodes
was 21.5, and the mean number of metastatic lymph
nodes was 2.6 nodes. The lymph node stations with
high incidence rates of metastases were Nos. 1, 2, 3, 4
and 7. The mean operation time was 206.8 minutes,
the rates of intraoperative and postoperative complica-
tions were low, there were no deaths during and after
surgery, and the average hospital stay was 8.8 days.
Laparoscopic total gastrectomy with D2 lymph node
dissection with left-site surgeon and resection - closure
of the duodenal stump in final phase after making
esophageal anastomosis in gastric cancer treatment is a
safe, effective and highly aesthetic method with
decreased pain for the patient, faster movement 
recovery and shortened hospital stay. The mean overall
survival was 43.8 months.

The clinical trial was approved by the hospital's
ethics committee and was conducted in accordance
with the Helsinki Declaration.

All author declare that they have no conflict of
interest.
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