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Abstract: Objective To compare the advantages and disadvantages of two different resection margins by observing the clinical
efficacy of laparoscopic total gastrectomy (TG) and proximal gastrectomy (PG) for radical resection of adenocarcinoma of
esophagogastric junction (AEJ). Methods A total of 90 patients with AEJ who were treated by Huai'an First People's Hospital
from January 2020 and December 2021 were retrospectively reviewed. Patients were divided into PG group (n=43) and TG
group (n=47) according to the surgical resection range. The general data, surgery related statistical indicators of the two
groups were compared. Results The TG group had a longer operation time than the PG group, with significantly more
intraoperative blood loss and a greater number of intraoperatively cleared lymph nodes than the PG group (P<0.05). There was
no significant difference in terms of drainage volume of the abdominal drainage tubes in the 3-day postoperative period,
postoperative period to the drainage removal, and the length of hospitalization between the two groups (P>0.05). There was
no significant difference in incidence of postoperative complications between the two groups (P>0.05). Postoperative levels of
hemoglobin (Hb), albumin (ALB), and prealbumin (PA) were significant lower in TG group compared with those in PG group
(P<0.05). The 1-year overall survival rates for the PG group and TG group were 95.3% and 87.2%, respectively, and the
difference was not statistically significant (P>0.05). Conclusion Compared with TG, PG is more conducive to the absorption of
nutrients and the recovery of nutritional status after surgery, and it is also important to take optimal reconstruction methods to
reduce reflux in patients.
Keywords: Adenocarcinoma of esophagogastric junction; Proximal gastrectomy; Total gastrectomy; Reflux Esophagitis;
Number of lymph node dissection
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As a common malignant disease, gastric cancer has
attracted increasing attention. Although the overall
incidence of gastric cancer has shown a decreasing trend,
the incidence of adenocarcinoma of esophagogastric
junction (AEJ) has shown an increasing trend [1-3]. AEJ
has showed the complexity and multiplicity in the
surgical treatment due to its special anatomical location
[4-5]. In addition, with the advanced technology, there is
an increasing pursuit of a precise surgical approach.
Minimal resection scope and maximized preservation of
the original function of the stomach have become the
common goals pursued by both patients and surgeons [6].
In this study, the clinical efficacy of laparoscopic
treatment with two different resection ranges will be
compared.

1 Data and methods

1.1 General data

Patients with AEJ who underwent surgical treatment
at Huai'an First People's Hospital from January 2020 to
December 2021 were retrospectively reviewed. All of the
patients were pathologically diagnosed with gastric
adenocarcinoma, excluded severe organ dysfunction and
did not occur tumor metastasis. In order to avoid the
selection bias, the selected cases were completed by the
same surgical team. A total of 90 cases were finally
included in the study, and were divided into total
gastrectomy group (TG group) and proximal gastrectomy
group (PG group) according to the surgical resection
range. Forty-seven cases in the TG group were classified
according to Siewert staging [7], among which 18 cases
of type Ⅱ, and 29 cases of type Ⅲ; 34 cases of males and
13 cases of females, with a body mass index (BMI) of
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(23.9±2.9) kg/m2. Forty-three cases in the PG group with
15 cases of type Ⅱ, and 28 cases of type Ⅲ; 30 cases of
male, 13 cases of female, with a BMI of (24.1±3.1) kg/m2.
There were no significant differences in general data
including TNM-based staging (according to the AJCC 8th
edition), clinical staging (according to the 8th edition of

AJCC), and physical status score (PS) between the two
groups (P>0.05). [Table 1] This study was approved by
the Hospital Ethics Committee (No. KY-2023-109-01),
and all patients signed an informed consent form.

Tab.1 Comparison of general data between two groups [case (%) ]

Item TG group(n=47) PG group (n=43) t/2 value P value
Age(year, x ±s) 68.3±9.1 66.1±6.4 1.315 0.192
Gender(Case)
Male 34 30

0.072 0.788
Female 13 13

BMI(kg/m2, x ±s) 23.9±2.9 24.1±3.1 0.310 0.758
PS (score)
0 42 38
1 4 4 0.022 0.989
2 1 1

cT staging
1 2 1
2 15 16 0.692 0.875
3 28 25
4 2 1

cN staging
0 20 11

3.656 0.302
1 14 16
2 6 10
3 7 6

Clinical staging
Ⅰ 9 8

1.168 0.761
Ⅱ 18 19
Ⅲ 19 16
Ⅳ 1 0

1.2 Methods

1.2.1 TG group
After general anesthesia, the patient was placed

spread-eagled, treated with routine sterilization, spread
sheets, and cut a curved incision of about 1.2 cm at the
lower edge of the umbilical fossa. After Trocar puncture,
a CO2 pneumoperitoneum was established, and the
pressure was maintained between 13 and 15 mmHg.
Trocars of 12 mm and 5 mm were placed as the primary
and secondary operation holes at 2 cm below the left
lateral edge of the rectus abdominis muscle and the last
rib margin. A 5-mm operation hole was placed at a
symmetrical position on the right side. TG+D2 lymph
node dissection was performed after the intraoperative

diagnosis was clarified. A linear cutting stapler was used
to dissect the duodenum. [Figure 1A] The esophagus was
dissected after determining the safe cutting edge. [Figure
1B] At the same time, the mesentery was removed
approximately 20 cm from Treitz, after which the
intestine tube was dissected, the distal end of intestine
tube was lifted, and a small port was prepped at the break
of the jejunum and esophagus. A lateral
jejuno-esophageal anastomosis was then performed.
[Figure 1C] A laparoscopic linear cutting stapler was
applied 40cm from the esophagojejunal anastomosis to
perform a lateral anastomosis between the proximal and
distal bowel. [Figure 1D] The Roux-en-Y anastomosis
after TG was finalized, a drain was placed, the incision
was sutured, and the abdominal cavity was closed.

A B C D
Note: 1A shows the graft duodenum was dissected by a linear cutting stapler. 1B shows the esophagus was dissected by a linear cutting stapler. 1C shows the

a lateral jejuno-esophageal anastomosis was performed.1D shows a lateral anastomosis was performed through auxiliary incision between the proximal and distal
bowel.

Fig.1 Laparoscopic total gastrectomy surgery method
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1.2.2 PG group
The preoperative operation preparation was the same

as that of the TG group, and PG+D2 lymph node
dissection was performed after the diagnosis was clarified.
A small hole was incised in the anterior wall of the
residual stomach, and gastroesophageal anterior wall
anastomosis was performed with a total of 25 cases.
[Figure 2A and Figure 2B] Tubular gastric elongation
surgery was performed. Methylthionine chloride marked
the position of the expected incision line, and fabricated
the tubular gastric elongation with a length of about 25
cm and a width of 3-4 cm. [Figure 2C] The tubular
gastric anastomosis was finally completed with a total of
10 cases. The mesentery was removed was removed
approximately 20 cm from Treitz, and construction of a
Roux-en-Y esophagojejunostomy was completed first. A
lateral jejuno-esophageal anastomosis was performed at
10-15 cm from the esophago-jejunum [Figure 2D], and
finally a double-channel anastomosis was completed in 8
cases.

The perioperative management of patients in both
groups was based on the concept of enhanced recovery
after surgery (ERAS), and the TG and PG groups were
recommended whether to receive postoperative
conventional chemotherapy according to the pathologic
stages. The patients in both groups were followed up by
telephone or outpatient for 1 year after surgery.

1.3 Observation indicators

The operation time, intraoperative blood loss,
number of lymph nodes dissected, hospitalization time,
postoperative drainage volume for 3 days, postoperative
period to the drainage removal, and complications related
to the operation in the two groups of patients. Levels of
hemoglobin (Hb), albumin (ALB), prealbumin (PA), the
time of starting fluid intake, the time of the first
postoperative ventilation, the postoperative occurrence of
reflux esophagitis in different surgical methods and
1-year overall survival rates of patients.

1.4 Statistical methods

SPSS 25.0 was used for statistical testing.
Continuous data in accordance with normal distribution
were expressed by x ±s, and t-test was used for
inter-group comparison. Discrete data were expressed by
cases (%), and chi-square test was used inter-group
comparison. P <0.05 was regarded as the difference was
statistically significant.

2. Results

2.1 Comparison of surgery-related indicators
between the two groups

The TG group had a longer operation time than the
PG group, and the amount of intraoperative blood loss
and number of lymph nodes dissected were more than
those of the PG group, and the difference was statistically
significant (P<0.05). There was no statistically significant
difference in the postoperative drainage volume for 3
days, postoperative period to the drainage removal and
hospitalization time (P>0.05). [Table 2]

2.2 Comparison of postoperative nutritional
status-related indexes between the two groups

The differences in preoperative Hb, ALB, PA, time
of starting fluid intake and time of first postoperative
ventilation between the two groups were not statistically
significant (P>0.05). Postoperative Hb, ALB and PA
levels of the patients in the TG group were lower than
those in the preoperative and the PG group, and the
differences were statistically significant (P<0.05). [Table
3]

2.3 Comparison of perioperative complications
between the two groups

Both choices of resection ranges produce relevant
postoperative complications, and the differences between
the PG group in postoperative reflux esophagitis,
postoperative pneumonia, gastrointestinal bleeding,
anastomotic leakage, and intestinal obstruction was not
statistically significant (P>0.05). [Table 4]

2.4 Incidence of reflux esophagitis and anastomotic
stenosis in different reconstructive procedures in PG
group

After surgery of PG, the incidence of reflux
esophagitis and anastomotic stenosis after the
gastrostomy and the double-channel anastomosis was
lower than those of esophagogastric anastomosis but the
difference was not statistically significant (P>0.05).
[Table 5]

2.5 Comparison of 1-year postoperative survival
rates between the two groups

The 1-year overall survival rates of the PG and TG
groups were 95.3% and 87.2%, respectively, and the
differences were not statistically significant (P>0.05).

Tab.2 Comparison of surgical related indicators between two groups ( x ±s)

Group Case Operation Intraoperative Number of lymph Postoperative Postoperative period to the Hospitalization
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time(min) blood loss(mL) nodes dissected drainage volume

for 3 days (mL)
drainage removal (d) time(d)

TG group 47 178.4±40.0 194.7±99.4 24.1±5.7 278.2±69.4 12.1±2.9 18.7±6.1

PG group 43 159.1±25.2 130.2±63.5 17.3±5.2 257.2±69.1 11.7±2.1 17.9±3.2
2/t value 2.919 6.273 5.899 1.436 0.799 0.788
P value <0.01 <0.01 <0.01 0.155 0.427 0.433

Tab.3 Comparison of postoperative nutritional status-related indicators between two groups ( x±s)

Group Case
Hb(g/L) ALB(g/L) PA(mg/L) Time of

starting fluid
intake(d)

Time of first
postoperative
ventilation(d)Pre-surgery Post-surgery Pre-surgery Post-surgery Pre-surgery Post-surgery

TG group 47 125.6±23.4 105.2±17.4a 40.8±4.7 33.1±4.1a 178.7±60.0 132.8±37.0a 7.5±3.5 3.2±0.6

PG group 43 128.8±17.9 118.3±16.4a 41.6±3.5 36.1±3.7a 197.7±38.2 161.8±30.7a 7.2±2.7 3.1±0.5

χ2/t value 0.717 3.665 0.911 3.542 1.964 3.989 0.434 0.358

P value 0.475 <0.01 0.365 <0.01 0.053 <0.01 0.665 0.722

Note: Compared with pre-surgery, aP<0.05.

Tab.4 Comparison of surgical complications between two groups [case (%)]

Group Case Reflux
esophagitis

Postoperative
pneumonia

Gastrointestinal
bleeding

Anastomotic
leakage

Intestinal
obstruction

TG group 47 2(4.3) 5(10.6) 2(4.3) 1(2.1) 0

PG group 43 8(18.6) 2(4.7) 3(7.0) 2(4.7) 1(2.3)
χ2/t value 3.341 0.443 0.010 0.006

P value 0.068 0.506 0.919 0.938 0.478a

Note: a Fisher's exact test.

Tab.5 Long term complications after different reconstruction procedures [case (%)]

Methods of tract reconstruction Case Reflux esophagitis Anastomotic stenosis
Esophagogastric anastomosis 25 7(28.0) 2(8.0)

Gastric tube reconstruction 10 1(10.0) 0

Double tract reconstruction 8 0 1(4.0)

3 Discussion

At present, the use of PG or TG in treating AEJ
remains controversial [9-11], and different research
centers have separate opinions. This study compared the
clinical efficacy of these two different surgeries.

Although the TG group could dissect more lymph
nodes, the PG group was superior to the TG group in
terms of short operative time and less intraoperative
bleeding. There was no statistically significant difference
in postoperative complications between the two groups.
Observing and analyzing the changes of the
corresponding indexes, including Hb, ALB, and PA, in
the collected patients before and after surgery showed no
difference in these indexes between PG and TG before
surgery. However, these indexes had apparent changes in
both groups after surgery. PG was more conducive to
restoring the patient's nutritional status with AEJ, which
may be caused by the original anatomical changes of the
stomach after surgical resection. After PG, the patients’
residual stomach was more conducive to the recovery of
the patient's postoperative nutritional status. However,
due to the destruction of the cardia anti-reflux structure

and the damage to the vagus nerve, the residual stomach
caused an obstacle to the patients’ gastric peristalsis,
increasing reflux.

The surgical treatment of gastric cancer has
experienced a shift from purely emphasizing the extent of
surgical resection to minimally invasive and
individualized treatment that emphasizes function
preservation. Combining dual-scope technology in gastric
cancer has maximized the preservation of normal gastric
tissue structure and function [12-14]. With the
development of technology, PG will also be adopted by
more and more operators, but there is no standard
regarding reconstructive surgery after proximal
gastrectomy currently [15-16]. In this study, three
methods of tract reconstruction, including
esophagogastric anastomosis, double tract reconstruction,
and gastric tube reconstruction, were used in the PG
group. This study showed that although there was no
difference in the incidence of postoperative reflux
esophagitis among the three reconstruction methods, the
incidence of reflux in the esophagogastric anastomosis
group was slightly higher than in the other two groups.
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An optimized reconstruction method after PG will reduce
these complications.

Unlike the traditional perioperative period, the
ERAS model was adopted to manage the enrolled patients
in this study. It has been shown that the application of
ERAS in the perioperative period of gastric cancer will
exert sound therapeutic effects [17-19]. The clinical
practice guidelines for enhanced recovery after surgery in
China consider that taking a clear liquid diet 2 hours and
a liquid diet 6 hours before anesthesia is safe [20], so the
patients were allowed to take 10% glucose orally for 300
mL 6 hours before surgery. Blankets were applied during
the operation to create an optimal surgical environment
for the patients. In the postoperative period, the patients
were appropriately used analgesic drugs, and they were
encouraged to do full-body activities in bed and to get out
of bed as early as possible. In the PG group, gastric
stimulants and acid suppressants were also applied as
early as possible to reduce the occurrence of
postoperative reflux esophagitis.

The long-term survival rate of the tumor is a direct
indicator to evaluate the advantages and disadvantages of
the treatment. The patients enrolled in the study were
followed up, and the difference in 1-year survival rate
between the two groups was not statistically significant.
In this study, patients who died in the short-term
postoperative period were mostly old and had advanced
tumor stage. The shortcoming of this study is that the
follow-up time for the enrolled patients was too short, and
the long-term survival of the two groups needed to be
better evaluated. Some studies found that there was no
significant difference in the long-term survival rate
between TG and PG for AEJ. However, more precise and
multi-center studies are still needed to support the
comparison of postoperative long-term survival rates
between the two groups with different surgical
treatments.

In summary, although the incidence of postoperative
reflux esophagitis was high in the PG group, there was no
serious reflux, and some patients could relieve reflux
symptoms by taking acid suppressants. The difference
was not statistically significant compared with the TG
group. In this study, it was found that PG was more
favorable to patients' postoperative nutrient absorption
and recovery of nutritional status, and the operation time
and intraoperative bleeding in the PG group were better
than those in the TG group. In order to avoid or minimize
the occurrence of reflux esophagitis, it is recommended to
choose better anastomosis types, such as double tract
reconstruction and gastric tube reconstruction, which can
lead to a significant decrease in the incidence of
complications. Our research center will also explore the
effect of modified SOFY anastomosis on the decrease of
postoperative reflux in patients. Although PG destroys the
function of the lower esophageal sphincter, optimized
reconstruction can rebuild the structure of the "cardia",
which allows the preserved stomach to play a greater role.
It is also more conducive to the psychological needs of
patients, as well as to the enhancement of their
autoimmunity and postoperative nutritional status. PG is a

worthwhile surgical option for patients with AEJ, and the
optimized anastomosis will make PG a more favorable
treatment.
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Ĵ

7

(' M"$MF># )"(F?# '"?F%# )"(F?# $")F'#

!

)

ÿ

'F'($ %F((' %F%$% %F%%>

I

ÿ

%F%>M %F4%> %F*$* %F*'M

%F(?M

9

EE

§

!

9

�

K0<ZB1

æïzW��

'

?

L1

nuwC8�8r®j�)ÞDE

E)

é

"a#*

O27JL1SX.5WB18-X8]:0-9W0X.<9;WB1C0;;B1B.W1B-X.<W1A-W0X.

]1X-BCA1B<E)-9<B"a#*

wC�� éê ñkR34� 6�6BC

;34;9;6�

)4 ?")MF%# )"MF%#

;4ß;6�

$% $"$%F%# %

;Ô:16�

M % $"(F%#

D1

Ë

1

p

EE

Æî

Ĵ

�K

PJ

t34;#�a5<P?@$

�mtáa

)M

D

$$*

%

nuP2A$ù�mtnuPK

�

'

t¤2A$

%

)íà¨¼ÑUnu8�P��

@P

'

PJ

7Ûx\áéP«¬#

%

�K

Ĵ
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íî34;#�a5<cdÕÍ

KTUÿ�hiPñ8��

%

¦�P6�8�"ê

¨�

Ĵ
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