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ABSTRACT  

Introduction. Recherche sur les complications pleurales, les techniques et l’évaluation des résultats de la gastrectomie pré-
coce, de la lymphadénectomie D2 par chirurgie endoscopique dans le traitement du cancer gastrique à l’hôpital Thanh 
Nhan. 

Méthodes. Description rétrospective et transversale. 

Résultats. 20 patients diagnostiqués avec un cancer gastrique (biopsie endoscopique), une gastrectomie, une lymphadénec-
tomie D2 par chirurgie laparoscopique à l'hôpital Thanh Nhan du 9 au 6/2017. Les patients ont un âge moyen de 52,36 ans 
(34 - 74 ans) et un ratio hommes / femmes de 1,5 / 1. Les tumeurs ont souvent une courbure réduite (BCN) à 55%. Le taux 
de chirurgie laparoscopique réussie est de 85%. La phase II est la plus courante (40%); Carcinome métastatique (70%); 
Mauvais degré de différenciation (55%). La durée moyenne d'une opération est de 190 minutes (150 - 260 minutes); Perte 
de sang de 97,20 ml (75-130 ml); le nombre de ganglions lymphatiques raclés est dans la moyenne de 35,70 ganglions. Le 
taux d'accidents (10%), aucun patient n'est décédé. L’épanchement pleural est de 5%. Tous les patients présentaient peu de 
douleur, des mouvements rapides et une durée de séjour à l'hôpital d'environ 11,20 ± 2,1 jours. 

Conclusion. La gastrectomie et la lymphadénectomie D2 par chirurgie laparoscopique dans le traitement du cancer gas-
trique montre les premiers résultats positifs et la garantie de la cancinologie. L’épanchement pleural est non fréquent. 
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Introduction. Researching on pleural complications, techniques, and evaluating the results of early gastrectomy plus lym-
phadenectomy D2 by endoscopic surgery in the treatment of gastric cancer at Thanh Nhan Hospital. 

Methods. Retrospective and cross-sectional description. 

Results. Twenty patients diagnosed with gastric cancer (endoscopic biopsy), gastrectomy, lymphadenectomy D2 by lapa-

roscopic surgery at Thanh Nhan Hospital from 9/2016 to 6/2017. The patients are in the average age of 52.36 years (34 - 74 

years), male / female ratio of 1.5/1. The common location of tumours is often in small curvature (BCN) 55%. Rate of suc-

cessful laparoscopic surgery is 85%. Phase II is the most common (40%); Metastatic carcinoma (70%); Poor degree of differ-

entiation (55%). The average time of an operation is 190 minutes (150 - 260 minutes); Blood loss of 97.20 ml (75–130 ml); the 

number of lymph nodes scraped is in the average of 35.70 nodes. The rate of accidents (10%), no patients died. Pleural ef-

fusion was 5%. All patients had little pain, early movement and duration of staying in the hospital about 11.20 ± 2.1 days. 

Conclusion. Gastrectomy and lymphadenectomy D2 by laparoscopic surgery in the treatment of gastric cancer shows the 

initial positive results and the guarantee of cancinology. Pleural effusion is a unfrequented complication. 

RÉSUMÉ 

MOTS CLÉS:  Complications pleurales; Gastrectomie; Lymphdénectomie; Chirurgie endoscopique. 

 ORIGINAL RESEARCH 

 J Func Vent Pulm 2019; 30(10): 1-59    
DOI: 10.12699/jfvpulm.10.30.2019.1 

JOURNAL OF FUNCTIONAL VENTILATION AND PULMONOLOGY 

2019 JFVP. www.jfvpulm.com. Print: ISSN 2650-1988. Online: ISSN 2650-3506 

Open Access Full Text Article 

 
 

J Func Vent Pulm  2019;30(10):1-8 

 
 

1 

 

 
VOLUME 10 - ISSUE 30 



INTRODUCTION 
 

Gastric cancer is one of the most common cancers in 
the world, considered the first- leading causes of 
death after lung cancer [4,5]. The distribution of this 
pathology is not equal across different geographical 
areas. This disease is more common in countries 
such as Japan, China, Southeast Asia, Latin America; 
moderate levels in European countries and low in 
countries such as India, USA, Australia. 
 
Vietnam has the second rate of stomach cancer after 
lung cancer in men and the third after breast cancer 
and Cervical cancer in women [2,3]. 
 
Surgery is mainly used in treatment of gastric can-
cer. Depending on the location of the tumor, there 
will be indications of full or partial gastrectomy. 
Other methods such as chemicals, radiation and im-
munity play auxiliary roles [3]. 
 
After successful laparoscopic surgeries for patients 
with early gastric cancer performed by Kitano S. in 
1991, laparoscopic surgery was quickly developed in 
Japan and Asian countries. More and more surgeons 
choose gastrectomy through endoscopy because of 
its superiority such as early recovery, less pain, short 
time of staying in hospital. 
However, endoscopic gastrectomy still has many 
discussion about the ability of lymphadenectomy, 
small abdominal incision to bring specimens/
medical waste (bệnh phẩm )out and performing su-
turing.  
 
In 2003, Department of Gastroenterology - Viet Duc 
Hospital and Department of Surgery - Hospital of 
Medicine University of Ho Chi Minh City were the 
first two surgical centers that performed gastrectomy 
with endoscopic surgery. Currently, endoscopic sur-
gery is performed in a number of major hospitals 
such as Hanoi, Ho Chi Minh City, Hue ... [6].  
 
In Thanh Nhan Hospital, we have implemented this 
technique since September 2015, but we have not 
had any evaluation reports yet. So we do this re-
search to:  
Research on gastrectomy, lymphadenectomy D2 by 

endoscopic surgery at Thanh Nhan Hospital. 
Evaluating the result of early endoscopic surgery in 

treatment of gastric cancer at Thanh Nhan Hospital. 
 
METHODS  
 
Subjects  
Twenty patients diagnosed with gastric cancer 
(endoscopic biopsy) gastrectomy, lymphadenectomy 
D2 with endoscopic surgery at Thanh Nhan Hospital 
from September 2016 to June 2017. 

  
 
 

 

Methods  
Research methods: retrospective, cross-sectional de-
scription. Medical equipment, patient’s postures, 
position of surgeons and assistants: we often use 
scope 30º with other supportive endoscopic devices 
such as: liver discard, endostapler, ultrasonic scalpel 
or ligasure scalpel. The patient was lying on his 
back, his legs were straight and spread about 20º, the 
surgeon stood on the right of the patient, the first 
assistant was standing opposite to the surgeon, the 
second assistant holding the camera stood side by 
side with the surgeon. 
 

Surgical technique 

Step 1: Put the trocart into the abdomen. 

Step 2: Observe and assess injury. 

Step 3: Take the entire large mesenteric along the 

transverse colon from the right until near the spleen, 

constrict the artery (arterial) connected to the right 

position of the branch of duodenum and right junc-

tion immediately Henler's body in front of the pan-

creas to get ganglion group (4, 6) in the entire stom-

ach cut, (4sb, 4d, 6) in the partial gastric section. 

Step 4: Lymphadenectomy in the hepatic stalks, 

along the hepatic artery, ligation of the gastric arter-

ies must take root to get ganglion group 5, 8a, 12a to 

take the entire small caul. 

Step 5: Tightening left vein at the root, Lymphade-

nectomy (around visceral arteries) (ganglion group 

7, 9, 11P) with gastric partial resection, (ganglion 

group 7, 9p, 11d) with the whole gastric surgery. 

Step 6: Lymphadenectomy (1, 3) with partial gastric 

resection and (1, 2, 3) with entire gastric resection.  

Step 7: Laparotomy with a small hole near the navel 

to pull the stomach out. 

Step 8: Gastrectomy and repeat the gastrointestinal 

circulation Billroth II - Finsterer cut half stomach, 

Roux en - Y cut the entire stomach. 

Step 9: Set drainage, clean and close the abdomen. 
 
RESULT 
 
Age of patients 
The youngest age is 34 years, the oldest is 74 years, 
the average age is 52.36 ± 8.50  
 
Clinical and endoscopy symptoms  
The most common symptoms are epigastric pain 
(95%), flatulence (70%). We have no cases of palpat-
ing the tumor itself and having lymph nodes in neck. 
The most common location of tumors is in small cur-
vatures (55%). There is one case (5%) in which the 
tumor is in cardia. The size of tumor is usually less 
than 4cm (90%). 
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Evaluation during and after surgery  
85% of patients were operated successfully with the 
technique of  endoscopic surgery. 15% of patients 
were operated normally (open surgery). 

Methods of surgery and lymphadenectomy 

 

  TABLE 1  Rate of clinical symptoms 

Symptoms N (%) 

Digestive bleeding  4 20 

Epigastric pain 19 95 

Loss of weight 11 55 

Flatulence 14 70 

Neck lymph nodes  0  0 

Vomiting, nausea  8 40 

Palpating lymph nodes  0  0 

  

TABLE 2   Gastroscopy images 

Signs in endoscopy N (%) 

  
  
Location of 
the tumor 
 
 
 
 
 
 
 

Lesser           
curvature 

11 55 

Pyloric 4 20 

Greater            
curvature 

2 10 

Gastric body, 
corpus 

2 10 

Cardia 1 5 

Size of the 
tumor 
 
 
 

Under 2cm 8 40 

2-4 cm 10 50 

Over 4cm 2 10 

  
Situation of 
the tumor 
 
 

 Erosion 2 10 

Ulceration 15 75 

Infection 3 15 

  

 TABLE 3 Rate of successful laparoscopic surgery 

Methods N % 

Endoscopic surgery 17 85 

Open surgery  03 15 

Total 20 100 

  

TABLE 4 
 

Methods of surgery and                        

lymphadenectomy 

Methods of surgery and                            
lymphadenectomy 

N % 

Placement of 
Trocar 

4 trocar 2 11.8 

5 trocar 15 88.2 

Observe the  
abdomen 

Large mesenteric 1 5.9 

Gallbladder 1 5.9 

Determine the 
part of the stom-
ach that needs to 
be cut 

partial 14 82.4 

The whole 3 17.6 

Technique of 
surgery large 
caul and lym-
phadenectomy 
ganglion group 
4.6 . 

Painless 14 82.4 

Hard 3 17.6 

Technique of 
lymphadenecto-
my the centre of 
liver  

 

Length of 
hepatic 
stalks 

Short 2 11.8 

Normal 15 88.2 

Body  Mass 

Index 

Normal 

+ slim 
14 82.4 

Fat 3 17.6 

Technique of 
tightening vein 
root and lym-
phadenectomy 
ganglion group 
7.9 

painless 16 94.1 

Hard 1 5.9 

Technique of 
lymphadenecto-
my ganglion 
group 1.3 

Painless 16 88.2 

Hard 2 11.8 

Close the duode-
num  

Manual acts 2 11.8 

Endostapler 15 88.2 

Repeat digestive 
circulation 

Billroth II – Finsterer 14 82.4 

Roux – en – Y 3 17.6 

  

  TABLE 5 
 

Characteristics of Techniques of endo-

scopic surgery 

 Technology 
The 

longest 
The 

shortest 
Normal 

Time of the operation 260 150 190 

Blood loss (ml) 130 75 97.2 

The number of tu-
mors can be removed 

42 19 35.7 
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Postoperative monitoring showed an average time to 
fart is 3.6 ± 0.9 days. The patient was able to move 
around 4.2 ± 1.2. Time for postoperative analgesia: 
3.9 ± 1.1. Time to stay in hospital: 11.2 ± 2.1. 

 

TABLE 6 Classification of cancer stage 

Stage IA IB II IIIA IIIB IV 

N 1 4 8 6 1 0 

% 5 20 40 30 5 0 

  

TABLE 7 
 

Microbiological characteristics of           
gastric cancer after surgery 

Characteristics N % 

Micro-image 

  

Tube gland  14 70 

Mucous gland 2 10 

Ring cells 3 15 

Squamous 0 0 

Papillary gland 1 5 

Total 20 100 

  
  
  
Differentiation 

  

High                   
differentiation  1 5 

Medium           
differentiation  8 40 

Poor                   
differentiation  11 55 

Total 20 100 

  

TABLE 8 Accidents during and after surgery 

Accidents -              
Complications 

N % 

Bleed 0 0 

Injury to nearby organs 0 0 

Dumping syndrome 1 5 

Pleural effusion 1 5 

Infection of the incision 0 0 

Abcess residual 0 0 

Dead 0 0 

Rate of accident 2 10 

  

TABLE 9   Postoperative monitoring 

Signs Slowest Fastest Normal 

Time for oral          
tolerating 

3 8 5.1 ± 1.3 

 Fart 5 2 3.6 ± 0.9 

Move around 7 3 4.2 ± 1.2 

Time to reduce pain 6 2 3.9 ± 1.1 

Time of staying in 
hospital 

20 8 11.2 ± 2.1 

  

TABLE 10   Endoscopic image after one month 

Recorded in endoscopy N % 

Stitches / suturation 

Status 

Normal 2 10 

Inflammation 18 90 

Ulcers 0 0 

Circulate 
Good 20 20 

Limit 1 1 

Reflux  
Gastric liquid and bile 3 15 

Esophagus 1 5 
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The size of the abdominal incision which gives sup-
port taking the stomach out to perform the re-
establishment of circulation according to Billroth II - 
Finsterer in partial cutting and Roux - en - Y in the 
whole gastric cut is 5.2 cm in average and 6 cm in the 
largest. 
 
The research on cancer detection in IB stage (20%), II 
(40%), IIIA (30%). We have no cases in Phase IV. The 
most common study that we often have is metastatic 
carcinoma (70%), and the low differentiation (55%). 
 
DISCUSSION 
 
In 1991, Kitano S. successfully performed endoscopic 
gastrectomy for patients with early gastric cancer, 
then this technique has been developed all over the 
world [14]. However, it is controversial when endo-
scopic surgery is performed to lymphadenectomy in 
stead of open surgery (widely accepted worldwide). 
 
Studies in Japan have shown that endoscopic sur-
gery can be performed safety and assurance in the 
treatment of early gastric cancer [12,13]. Early results 
of these studies showed the benefits of endoscopic 
surgery such as patients will recover quickly and 
have less pain and less blood loss. Besides, patients 
will be more aesthetics and take shorter hospital 
stay. Recent studies on immunology also show the 
advantages of endoscopic surgery compared to open 
surgery. However, all studies reveal the time of an 
endoscopic surgery is longer than an open surgery. 
In terms of oncology, according to Kitano S., 
Huscher, the number of tumors taken and the ade-
quate level of gastrectomy is equal between open 
and endoscopic surgery. This difference is not statis-
tically significant.  
In Vietnam, there are also some topics researching 
on this issue [1,8,11]. Up to now, more and more sur-
geons have chosen to undergo endoscopic surgery 
for gastrectomy.  

 
Technique of lymphadenectomy D2  
Step 1: Put the Trocart into the abdomen: we use 5 
trocarts: 2 10mm-trocart put below the navel and left 
ribs, 3 5 mm-trocarts placed on the right flank, on 
either sides of flank or under the chest 4-5 cm. We 
found that putting 05 trocars is more convenient and 
easier to perform the surgery than 4 trocars. Special-
ly, two umbilical trocars, we used two Ligasure 
knives (one is straight and the other is curve) for op-
erating, partial cutting, hemostatic, then we could 
shorten the time of surgery and lymphadenectomy.  
 
The placement of these first trocars has not had any 
problems and complications. Placing the next tro-
carts is quite convenient thanks to the support of 
observation with the camera. 

 
 

Step 2: Observe and assess injury: we did not find 
any difficulty to observe and assess the injury. How-
ever, there was 01 case (5.9%): the large caul (large 
mesenteric) attached to the bottom so we must re-
move first before pulling it up, there was the other 
case (5.9%): gallbladder inflammation causing diffi-
culties in hepatic surgery, so the surgery time is 
long. We must observe and evaluate the entire abdo-
men before operating. In small intestine or colon, the 
sticky spots on the large caul must be removed, the 
large caul must be pulled over, the small intestine 
must  be  pulled  down  easily… These  could  help  
facilitate surgery.  
 
Step 3: Taking the entire large caul along the trans-
verse colon. We often perform from outside to near 
the spleen, tightening the artery of caul which close 
to the branch of artery of duodenum and the vein of 
the right junction, at the position of  Henler's body, 
in front of the pancreas to get the group of 4.6 nodes 
in full cut sets and 4sb, 4d, 6 in semi-stomach sec-
tion. It was quite smoothly to remove the entire large 
caul along the transverse colon with ultrasonic scal-
pel or ligasure scalpel. We did not have any prob-
lems in this case. We usually cut wide large caul 
from the gastric body to the bottom, then pulling the 
stomach out easier, this is different to open surgery.  
However, we encountered 03 cases (17.6%) of pa-
tients with fat body status, the colon at the corner of 
the spleen sticking to the abdominal wall so it was 
more difficult than normal to liberate the large caul. 
It was similar to liberate the large caul from the 
transverse colon of the liver. It would be more con-
venient to use ultrasonic scalpel or ligasure when 
detaching large caul from the adherence of the trans-
verse and duodenal mesenteric and colon, pancreas. 
Transverse and mesenteric colon is vulnerable in this 
stroke. The perforation of mesenteric as well as dam-
age of riolan artery can easily occur if we do not pay 
any attention. 
 
Step 4: We dissected along the hepatic artery when 
scraping the area of hepatic stalks, tightening the 
root of the pyloric artery, can remove 1 or 2  small 
branches of duodenal artery to take the whole small 
caul, and to take ganglion groups 5 , 8a, 12a. After 
removing the small caul, the removal of these gangli-
on groups is not difficult, especially in thin people 
with long hepatic stalks. However, we encountered 
two cases (11.8%) of short hepatic stalks which were 
quite difficult to undergoing surgery to find group 
of nodes 12 because they were deep and close to the 
portal vein. Need to be very careful at this situation. 
 
Step 5: Tightening the left vein thrombosis, lym-
phadenectomy ganglion groups 7 and 9, we dissect-
ed along the hepatic artery and the upper body        
of the  pancreas  up  to close  to the triple junction of  
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visceral arteries, revealing the left gastric artery at 
origin. We dissected along the common hepatic ar-
tery and the upper margin of the body up to the 
junction of the trunk artery, revealing the left arterial 
(coronary-gastric artery) root; take ganglion groups 
7, 9 or 11p, 11d in the whole cut and 11p in the semi-
cut section along the spleen, pair of clips close to cor-
onary-gastric artery, cut with the ligasure scalpel. 
The surgery which has the help of a ligasure scalpel 
or ultrasonic scalpel is not difficult when going into 
this area. The nodes can be seen quite well and     
surround organization are quite loose, so removing  
them is quite easy. Sometimes there are short veins 
with thin walls that are easy to tear and bleed so it is 
required an ultrasonic knife or ligasure to stop 
bleeding. It is necessary to have active support from 
assistants who help to clearly reveal the surgical po-
sition. 
 
Step 6: Lymphadenectomy the ganglion groups 1, 3 
with half-cut and 1, 2, 3 with the whole cut. These 
groups are located close to the right side of the 
esophagus. The nodes are located next to the esopha-
gus so just using an ultrasonic scalpel or ligasure 
scalpel to peel the right side to get this ganglion. 
However, the lymph nodes located close to the 
esophagus have tought nerve branches X, so the 
right side of the esophagus must be exposed and the 
nerve branches must be cut as long as possible, so 
that the stomach can be taken out easily. 
 
Step 7: Laparotomy with a small hole in the navel to 
pull the stomach out. We often slit the trocart hole 
under the chest down to about 4-5 cm. Abdominal 
incision is performed as open surgery. However, in 
some cases of large tumors, abdomen can be en-
larged so that the tumor can be removed easily. In 
the case of fat patients with thick abdominal wall, it 
must also be widen incision for manipulating of su-
turing stomach easily later or it would be easier to 
scrape the group 1, 3 through the open surgery if it is 
essential. 
 
Step 8: Gastrectomy and repeat gastric circulation in 
17 cases of successful laparoscopic surgery, we have 
performed the connection of the gastric and duode-
nal sections in the form of Billroth II – Finsterer: 14 
cases (82.4%), 03 cases (17.6%) connected in the form 
of Roux - en - Y due to the position of the tumour in 
the vertical part of the Lesser curvature (01 case), in 
the 1/3 position of the upper gastric body (01 case) 
and in the cardia  (01 case). 
 
Early results  
 
Our study showed that an average time of a surgery 
was 190 minutes, an average blood loss of 97.2 
minutes, an open surgery rate of 15%.  

 
 
 
 

Some studies show that endoscopic gastrectomy has 
more advantages than open surgery: short incision, 
low blood loss, less postoperative pain, early bowel 
movement, shorter hospital stay, time return to daily 
activities sooner [12,14,15].  
 
In our study, the average number of lymph nodes 
dredged is 35.7, the lowest is 19 nodes, the highest is 
42 nodes. The result is similar to the author like 
Trieu Trieu Duong (26.2) [7], Nguyen Hoang Bac 
(2013) (29.3) [6]. There are no major complications 
related  to  scraping  tumors.  Lymphadenectomy  in  
cancer surgery in general and gastric cancer in par-
ticular plays a very important role to ensure radical 
removal in cancer treatment. This is a highly debated 
issue when the onset of gastric cancer surgery with 
endoscopic surgery, so far this has been answered 
when most of the studies have indicated that the 
number of dredging nodes is equivalent to open sur-
gery. Many authors also said that with ultrasound 
scalpel and the magnification of the organization on 
the screen, the identification and lymphadenectomy 
are more convenient than open surgery. Thus our 
study again demonstrates the safety and efficacy of 
lymphadenectomy during endoscopic gastrectomy. 
 

According to WHO (2000), Microscopic images in 
this study showed that the metastatic carcinoma is 
the most common (70%). Cellular carcinoma rings 
ranked the second (15%). Carcinoma of the mucous 
glands, squamous glands, papillary glands are less 
common (Table 2). Cellular carcinoma rings was the 
most situation which Do Van Trang [4] often faced 
(37.1%). Do Trong Quyet [3] gave similar results to 
our study. 
 

Metastatic carcinoma is also divided into 3 levels: 
High differentiation, moderate differentiation and 
poor differentiation. The results of our study: High 
differentiation is 5%, moderate differentiation is 40% 
and poor differentiation is 55%. The results of Do 
Trong Quyet [3]: High differentiation is 40,3%, mod-
erate differentiation is 43% and poor differentiation 
is 16,7%.. There is a difference in this comparison 
because the subjects of the studies are different, the 
techniques and the perception of the damage are 
different. According to the classification of WHO in 
2000, more than 95% of structure of tumors take 
form of glands was classified as high differentiation. 

 

According to the results of classification of the dis-
ease stage that we have applied in Table 3.21, our 
patients are still in a relatively "early" stage (IA + IB 
+ IIA + IIB) (65%), the late patient group ( IIIA + IIIB 
+ IIIC + IV) (35%). This result is different from the 
statistics on the number of patients who have        
had surgery of gastric cancer at Viet Duc Friendship  
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Hospital [2] in the past few years: 14.1% and 85.9%, 
respectively for the "early" and "late" groups. This 
difference may be due to the choice of subjects for 
the study, it can also be said that in recent years, 
thanks to the progress in early detection of diseases 
due to the development of endoscopic systems eve-
rywhere, but it is also impossible to explain this dif-
ference convincingly. Obviously, there is the active 
participation of sergeons in the selection of patients 
for our research to match a new surgical technique, 
although there are many advantages but there are 
also limitations in terms of designation.   
 
It is also reasonable to know that the world's first 
endoscopic gastric surgeries are also cases of early 
gastric cancer and will eventually progress to pa-
tients with gastric cancer in serious later stage. Many 
authors also advocate that this technique should on-
ly be reserved for cases of early gastric cancer.  
In our country, now when people have better cogni-
tive conditions as well as conditions for health care, 
the cases of gastric cancer will be discovered early, 
and endoscopic gastrectomy with many benefits for  
patients such  as less pain, patients  can move  them- 
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