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Influence of liver function after laparoscopy-assisted vs totally laparoscopic

gastrectomy

Xiao F et al. Liver function after different gastrectomy

INTRODUCTION

As a common tumor of the digestive system, gastriécancer (GC) has high morbidity
and mortality rates. According to statistics from the International Agency for Research
on Cancer (IARC), GC ranked fifth in incidence and fourth in mortality among new
cancer patients worldwide in 2020011,

Surgery is an indispensable part of the comprehensive treatment of GC. Total or
distal gastrectomy (DG) with D2 lymphadenectomy is recommended for GCl2l. The
commonly used radical gastrectomy for GC includes open gastrectomy (OG) and
laparoscopic gastrectomy (LG). Compared with G is becoming more available in
clinical practice, and it can be subdivided into total laparoscopic gastrectomy (TLG) and
laparoscopic-assisted gastrectomy (LAG).

Previously, some studies have proposed that TLG is superior to LAG in terms of
safety and feasibility based on the related intraoperative operative parameters and
incidence of postoperative complications®l. However, there are still few studies on the
changes in postoperative liver function in patients undergoing LG. The present study
compared the postoperative liver function of patients with TLG and LAG, aiming to

explore whether there is a difference in the influence of TLG and LAG on the liver

function of patients.

MATERIALS AND METHODS

Patients
The present study collected SEatients who underwent LG from 2020 to 2021 at the

Digestive Center (including the Department of Gastrointestinal Surgery and the
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Department of General _Surgery) of Zhongshan Hospital affiliated with Xiamen

University, including 40 patients who underwent TLG and 40 patients who underwent
L

The inclusion criteria were as follows: patients were diagnosed with gastric
carcinoma for the first time; patients had surgical indications for LG without obvious
surgical contraindications; and the postoperative pathology was consistent with gastric
carcinoma.

The exclusion criteria included atient ith hepatitis B, hepatitis C, fatty liver,
cirrhosis and other related basic diseases; patients with liver disease who underwent

liver surgery; and patients with gallbladder and biliary tract diseases who underwent

biliary system surgeryl*l.

Operative methods
After anesthesia, a conventional disinfection cloth was applied, and a trocar was placed
in the 1 cm transverse incision below the wumbilical region to__establish
pneumoperitoneum (12-15 mmHg). Laparoscopy was performed, and a ocar was
placed in the left and right upper abdomen under direct vision to explore the entire
abdominal cavity and determine the surgical method. The left liver was suspended with
a fine line, and to release the greater omentum, part of the intestine and mesangium, the
adhesion of the abdominal wall was observed. Surgical site dissociation and D2 lymph
node dissection were performed with an ultrasonic scalpel and noninvasive forceps. A
60 mm cutting closure device was used in surgery.

TLG: The digestive tract was reconstructed in the lumen. The specimen was removed
with a small incision of 4 cm in the umbilical section (Figure 1A and B).

ALG: Another 7 cm longitudinal incision was made in the middle of the lower
abdomen of the xiphoid process. The left liver was pulled externally with an S-type
retractor to expose the field of vision. Digestive tract reconstruction was completed

under direct vision (Figure 1C).
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Observations

The levels of anjne aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), y-glutamyltransferase (GGLT), total bilirubin (TBIL), direct
bilirubin (DBIL) and indirect bilirubin (IBIL) in the 2 groups were recorded before the
operation, 1-2 d after the operation, 3-4 d after the operation, and 5-7 d after the
operation. The normal range of the above test indices is as follows: ALT, 9-50 U/L; AST,
15-40 U/L; ALP, 45-125 U/L; GGLT, 10-60 U/L; TBIL, 5-21 umol/L; DBIL, 0-4 umol/L;
and IBIL, 0-17 pmol/L.

Statistical analysis

SPSS 26.0 was used for statistical analysis to compare whether the liver function-related
indicators of the two groups before and after surgery were significantly different.
Contiguous data are expressed as mean + SD and were analyzed by the independent ¢

test. Categorical data are expressed as percentages and were analyzed by the chi-square

test. A P value < 0.05 was considered statistically significant.

RESULTS

General

Among the 40 patients who underwent TLG, there were 27 males and 13 females; 13
patients underwent l‘%ll gastrectomy (TG), and 27 underwent DG, with an age of 64.63
year + 8.40 year and a body mass index (BMI) of 22.45 kg/m?+ 3.90 kg/ m2_Among the
40 patients who underwent LAG, there were 26 males and 14 females, 19 patients who
underwent TG and 21 patients who underyent DG, with an age of 64.78 year + 9.50
year and BMI of 22.47 kg/m?2+ 2.89 m?2. There were no significant differences in sex,

age, BMI or surgical resection extent between the 2 groups (P > 0.05) (Table 1).

Transaminase
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The levels of preoperative ALT and AST wereﬁproximately the same in the 2 groups,
both within the normal range; moreover, there was no significant difference in
preoperative transaminae levels between the 2 groups (P > 0.05) (Table 2, Figure 2).

There were increases in the levels of ALT and AST from the preoperative value in the
2 groups on the 1%t to 2nd d after the operation, and the increase was more significant in
the LAG group, that is, approximately twice that of the TLG group. The ALT and AST
levels in the TLG group were within the normal range, while the ALT and AST levels in
the LAG group were beyond the normal range. There was a difference in transaminase
levels between the 2 groups on the 1st to 2nd d after the operation (P < 0.05) (Table 2,
Figure 2).

The ALT and AST levels in the 2 groups decreased on days 3-4 after surgery
compared with days 1-2 after surgery, among which the levels in the TLG group had
decreased to approximately thedjreoperative level and those in the LAG group had
decreased to the normal value. There was a significant difference in the transaminase
levels in the 2 groups on days 3-4 after surgery (P < 0.05) (Table 2, Figure 2).

The ALT and AST levels in the 2 groups showed little change on the 5% to 7t d after
surgery compared with the 3 to 4t d after surgery, presenting a general downward
trend, both within the normal range, and there was a difference i e transaminase
levels between the 2 groups on the 5% to 7% d after the operation (P < 0.05) (Table 2,
Figure 2).

The 2 groups were further stratified according to TG or DG; that is, total laparo ic
TG (TLTG) was compared with laparoscopic-assisted TG (LATG), and total
laparoscopic distal gastrectomy (TLGG) was compared with laparOSﬁpic-assisted distal
gastrectomy (LAGG). The overall change trend of transaminases between the TLTG

up and the LATG, TLGG, and LAGG groups was approximately the e as that
between the TLG and LAG groups. The preoperative transaminase levels in the TLTG
group, LATG group, TLA group and LAGG group were all within the normal range.
The transaminase levels in the TLTG group, LATG group, TLGG group and LAGG

group were increased 1-2 d after the operation, even beyond the normal range, and the
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increase was more signi_ficant in the LATG group and LAGG group. Transaminase

levels in the TLTG group, LATG group, TLGG group and LAGG group showed a
declining trend on postoperative days 3-4 and 5-7 and gradually decregsed to the
preoperative level. At the same time, it was found that the transaminase levels in the
TLTG group increased significantly compared with those in the T group, and the
transaminase levels increased significantly in the LATG group compared with the
LAGG group. There were significant differences in transaminase levels between the
TLTG group and the LATG group at 1-2 d after surgery and between the TLGG group

the LAGG group at 1-2 d after surgery, 3-4 d after surgery, and 5-7 d after surgery
(P < 0.05), while there were no other significant differences (P > 0.05) (Table 3, Figure 3).

Bilirubin

The levels of TBIL, DBIL, and IBIL were roughly the same gl'ween the 2 groups before
surgery and on day 1-2 after the operation, and all were within the normal range. There
was no significant difference in bilirubin levels between the 2 groups before surgery
and on day 1-2 after the operation (P > 0.05) (Table 4, Figure 4).

The levels of TBIL, DBIL, and IBIL on the 34 to 4t d after the operation and IBIL on
the 5t to 7th d after the operation in both groups w% within the normal range, and the
TLG group had higher levels than the LAG group. There were significant differences in
bilirubin levels on the 314 to 4th d after the operatign and in the IBIL levels on the 5t to
7% d after the operation between the 2 groups <1 0.05). There were no significant
differences in the levels of TBIL and DBIL between the 2 groups on the 5th to 7th d after
surgery (P > 0.05) (Table 4, Figure 4).

The 2 groups were further stratified according to TG or DG; that is, TLTG was
compared with LAT! d TLGG was compared with LAGG. The overall change trend
of bilirubin between the TLTG group and the LATG, TLGG and LAGG groups was
roughly the same as that behﬁn the TLG and LAG groups. The bilirubin levels at all

time points in each group were within the normal range. There were significant

differences in bilirubin levels between the TLGG group and LAGG group 3-4 d after
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surgery, in the indirect bilirubin levels between thg TLGG group and LAGG group 5-7

d after surgery, and in the indirect bilirubin levels between the TLTG group and LATG
group 3-4 d after surgery (P < 0.05). ']ﬁ bilirubin levels in the TLTG group and TLGG
group increased significantly, while there were no other significant differences (P >

0.05) (Table 5).

Alkaline phosphatase and y-glutamyltransferase

The levels of ALP and GGLT in the 2 groups were approximately tht—‘éame before
surgery and 5-7 d after surgery, both within the normal range, with no significant
difference (P > 0.05) (Table 6, Figure 5).

The ALP level on postoperative days 3-4 and the T level on postoperative days 1-
2 in the 2 groups were within the normgal range. ALP in the TLG group was higher than
that in the LAG group, and GGLT was higher than that in the TLG group, with
significant differences (P < 0.05). There were no differences in ALP levels on the 1 to

nd postoperative days or in the GGLT levels on the 3rd to 4 postoperative days
between the 2 groups (P > 0.05) (Table 6, Figure 5).

The 2 groups were further stratified according to TG or DG; that is, TLTG was
compared with LATG, and TLGG was compared with LAGG. The overall change trend
of ALP and GGLT between the TLTG group and LATG group and between the TLGG
group and LAGG group was roughly the same as that between the TLG group and
LAG group. The ALP and GGLT levels at each time point in each group were within the
normal range. There were significant differences in LT levels 1-2 d after the
operation and in the ALP levels 3-4 d after thﬁperation between the TLTG group and
the LATG group (P < 0.05). The former levels yere higher in the TLTG group, while the
latter levels were higher in the LATG group, and there were no significant differences

in the other groups (P > 0.05) (Table 7).

DISCUSSION
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Currently, studies have pointed out that LG has survival benefits similar to those of
OGB4l With the development of laparoscopic technology and the update and progress
of surgical instruments, LG is becoming increasingly common in the clinic. However,
TLG and LAG are still not clearly preferred in the clinic. Although relevant studies(7-11]
have reported that TLG has advantages in many aspects, such as intraoperative
dissection and postoperative recovery, the small incision in LAG also limits the
intraoperative field of vision and operating space. However, TLG has higher
requirements for surgicgl technique and operation coordination.

Comparative studies on the short-term therapeutic effect and long-term quality of life
resulting from the 2 surgical methods have been completed, but there is still a lack of
research on the postoperative liver function of patients receiving either of the 2 surgi
methods. In this study, we found that in terms of transaminases, ALT and AST levels in
the TLG group and the LAG group increased significantly after surgery; peaked on the
1st to 2nd d after surgery; gradually decreased, returning to the normal range on
approximately the 3rd to 4th d after surgery; and then returned to the preoperative level
on the 5t to 7t d after surgery. Among these values, the levels of ALT and AST in
patients with LAG were significantly increased and beyond the normal range, and even
the ALT and AST levels in patients with ALG were more than twice as high as those in
patients with TLG on the 1¢t to 27 d after surgery. Previous studies!'>15 have pointed
out that CO:2 pneumoperitoneum reduces portal vein blood flow through intra-
abdominal pressure and hypercapnia, thus causing liver function injury. In addition,
both ge TLG group and the LAG group underwent the operation of exposing the field
of vision with liver traction by a fine line, and both groups underwent the operation of
blocking the possible left vagal hepatic artery, which was the reason why the ALT and
AST levels in the TLG group and the LAG group were higher than those before surgery.
However, in this study, under the same CO2 pneumoperitoneum conditions, the TLG
group needed to complete all surgical steps under endoscopy, while the LAG group
could complete digestive trﬁ‘t reconstruction under open conditions; that is, the effect

of CO2 pneumoperitoneum in the TLG group lasted longer than that in the LAG group.
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However, the ALT and AST levels in the LAG group were higher than those in the TLG

group; in other words, the postoperative liver function injury in the LAG group was
higher than that in the TLG group, so the effect of CO> pneumoperitoneum was not
considered the reason for the difference between the 2 groups. At the same baseline in
this study, the difference between the TLG group and the LAG group was only due to
differences in surgical methods. In the LAG group, a 7 cm longitudinal incision was
made in the middle of the lower xiphoid, and the left liver was continuously pulled
externally with the help of an S-type retractor to expose the field of vision during
digestive tract reconstruction. Therefore, we considered that the operation of
continuous squeezing and pulling of the liver with an S-typg retractor was the main
factor leading to the higher postoperative ALT and AST levels in the LAG group than in
the TLG group. In addition, the 2 groups were further stratified according to TG or DG;
that is, TLTG was compared with LATG, and TLGG was compared with LAGG. We
found that the ALT and AST levels_in the TLTG group were higher than those in the
TLGG group, and the ALT and AST levels in the LATG group were higher than those in
the LAGG group. Compared with DG, TG requires a more fully exposed field of vision
for reconstruction of the digestive tract; that is, there is a higher degree of continuous
squeezing and pulling of the left liver, which also confirms that continuous squeezing
and pulling of the liver with an S-type retractor is the main factor leading to the
difference in ALT and AST levels after surgery. Therefore, we considered that the
higher postoperative transaminase level in the LAG group compared with the TLG
group Wﬁ caused by the different surgical methods; that is, the damage to liver
function in the LAG group was greater than tEt in the TLG group. However, the levels
of ALT and AST in the 2 groups recovered to the normal range approximately 3-4 d
after surgery and returned to the preoperative level 5-7 d after surgery, indicating that
the liver function injury was transient and reversible.

In this study, TBIL, DBIL, IBIL, ALP and GGLT levels at each time point in the 2
groups were all within the normal range. Between the 2 surgical methods, only the

bilirubin levels on postoperative days 3-4, the indirect bilirubin levels on postoperative
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days 5-7, the ALP levels on postoperative days 3-4, and the GGLT levels on

postoperative days 1-2 were significantly different, while the changes in TBIL, DBIL,
IBIL, ALP, LT, and other indicators showed no obvious regularity. Among them, the
GGLT level in the TLG group was higher than that in the LAG group on the 1st to 2nd d
after the operation, which was similar_to the changes in postoperative transaminase in
the 2 groups. Although the ALP level in the LAG group was higher than that in the TLG
group 3-4 d after surgery, the postoperative ALP level in the 2 groups remained
unchanged or decreased compared with the preoperative ALP level, which was similar
to the results of Singal ef all’®l in comparing liver function after laparoscopic
cholecystectomy and open cholecystectomy. In addition, the levels of bilirubin in the
TLG group on days 3-4 after surgery and the levels of indirect bilirubin in the TLG
group on days 5-7 after surgery were higher than those in the LAG group. Relevant
studies by Zhang et all® have pointed out that TLG patients exhaust for the first time
earlier than LAG patients; therefore, we believed that TLG enables exhaust earlier than
LAG does and restores intestinal function faster, thus opening the enterohepatic
circulation, and bilirubin circulateg into the blood through the portal vein. As a result,
the postoperative bilirubin level in the TLG group was higher than that in the LAG
group. Certainly, further clinical studies are required to confirm these findings.

The limitation of this retrospective study lies in the fact that the digestive center of
Zhongshan Hospital Affiliated to Xiamen University included gastrointestinal surgery
and general surgery. Therefore, the 40 patients with TLG and 40 patients with LAG in
this retrospective study may be from different surgical treatment groups, which means
that there are deviations in the surgical process caused by the difference in operational
level of the operators. In addition, different surgical groups may also lead to certain
differences in the diagnosis and treatment protocols adopted after surgery. For
example, patients undergoing TLG resume enteral nutrition path earlier, enterohepatic
circulation is opened, bilirubin circulates into the blood through the portal vein, and

postoperative transient increase of bilirubin. This may also be the reason why the level
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of bilirubin on days 3-4 after surgery and indirect bilirubin on days 5-7 after surgery are

both higher in the patients undergoing TLG.

CONCLUSION

In conclusion, both TLG and LAG can affect liver function, and this effect is transient
and reversible. The effect of LAG on liver function is nﬁe serious. TLG is not only
superior to LAG in terms of short-term efficacy and long-term quality of life but also in
terms of liver function protection. Although TLG is more difficult to perform, it may be
a better choice in radical gastrectomy.

Figure 1 Liver traction. A: Liver traction by a fine line; B: Abdominal incision in the

totally laparoscopic gastrectomy (TLG) group; C: Liver traction by an S-type retractor

and Abdominal incision in the another 7 cm longitudinal incision (ALG) group.
Figure 2 Comparison of transaminase levels in each group. A: B:
Figure 3 Hierarchical comparison of transaminases in each group. A: B: C: D:

Figure 4 Comparison of bilirubin in each group.A: B: C:

Figure 5 Comparison of other liver function indicators in each group. A: B: C:
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Table 1 Comparison of the general situation in each group

Variable TLG group ALG group tvalue P value
(n = 40) (n = 40)

e (yr) 64.63+840 64.78+9.50 0.075 0.941Nonsig
BMI (kg/m?) 2245+390 2247+2389 0.020 0.984Nonsig
M/F (case) 27/13 26/14 0.056 0.813Nonsig
TG/GG (case) 13/27 19/21 1.875 0.171Nonsig

TLG: Totally laparoscopic gastrectomy; ALG: Another 7 cm longitudinal incision; BMI:

Body mass index; TG: Total gastrectomy.

Table 2 Comparison of transaminase levels in each group

Variable TLG group (n ALG group (n tvalue P value
= 40) = 40)
ALT (U/L)
BO 1798 +11.44 16.28 + 8.24 0.763 (0.448Nonsig
AO
1-2d 33.54 £15.28 7249 £ 58.70 4.061 <0.0015s
34d 19.02+8.18 32.03 + 25.27 3.099 0.003sis
5-7d 21.18+10.13 2890+17.20 2.447 0.0175i
AST(U/L)
BO 20.47 +5.88 20.56 + 5.97 0.068 (0.94 6Nonsig
AO
1-2d 39.02 +14.67 85.27+79.95 3.598 0.0015is
3-4d 17.99 + 8.38 26.94 £19.35 2.684 0.0105@
5-7d 20.59+ 8.64 26.16 + 14.52 2.084 0.040sis

TLG: Totally laparoscopic gastrectomy; ALG:

her 7 cm longitudinal incision; BO:

Before the operation; AO: After the operation; ALT: Alanine aminotransferase; AST:

Aspartate aminotransferase.
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Table 3 Hierarchical comparison of transaminases in each group

Variable TLTG LATG TLGG LAGG group P value
group (n = group (n = group (n (n=21)
13) 19) 27)
ALT
/L)
BO 17.50+8.85 13.94+6.47 18.21+12.65 18.39 +£9.21 0.1981Nonsig
0.9562Nonsig
AO
1-2d 39.60 + 93.41 + 30.63+14.31 53.57 £2272  0.008Se, <
16.03 77.54 0.001%5s
3-4d 20.93 + 36.93 + 1810+710 27.60+16.80  0.0921Nonsig
10.11 31.96 , 0.02325ig
5-7d 24.82 + 28.99 + 1942+903 2881 +1891  0.4191Nonsig
11.65 15.59 , 0.0452sig
AST
(U/L)
BO 20.52+596 20.13+721 2044+596 20.94+472 0.8741.Nonsig
0.7542Nonsig
AO
1-2d 48.78 + 11237 + 3433+1294 60.74+£35.04 0.017'5%,
13.56 104.91 0.00325ig
3-4d 20.44 + 2496 + 16.81+699 287442370  0.3181Nonsig
10.63 13.41 , 0.03625is
5-7d 2443+854 2449+971 1874+820 27.66+17.92  0.986!Nonsig

, 0.0442%5
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ITotal laparoscopic total gastrectomy group compared with the laparoscopic-assisted
total gastrectomy group;
“Total laparoscopic distal gastrectomy group compared with the paroscopic—assisted
distal gastrectomy group.

TLTG: Total laparoscopic total gastrectomy; LATG: Laparoscopic-assisted total
gastrectomy; LAGG: Laparoscopic-ﬁisted distal gastrectomy; BO: Before the
operation; AO: After the operation; ALT: Alanine aminotransferase; AST: Aspartate

aminotransferase.
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Table 4 Comparison of bilirubin in each group

Variable TLG group ALG group alue P value
(n=40) (n=40)
TBIL
(umol/L)
BO 13.44 + 6.57 11.62 £4.85 1.409 0.163Nonsig
AO
1-2d 15.05+7.10 15.11 £7.27 0.042 0.967Nonsig
3-4d 17.38 + 8.44 11.65 £ 6.72 3.358 0.0015is
5-7d 15.26 +5.91 12.82 £6.70 1.728 0.088Nonsig
DBIL
(umol/L)
BO 240+1.05 2.15+0.99 1.074 0.286Nensig
AO
1-2d 3.74+1.73 3.79+2.05 0.112 0.911Nonsig
3-4d 4.63 +3.32 3.22+203 2.286 0.0255
5-7d 417 +2.31 4.05+4.09 0.155 (0.877Nonsig
IBIL
(umol/L)
BO 10.93 + 5.58 9.47 +3.93 1.355 0.179Nonsig
AO
1-2d 11.36 + 5.68 11.33 £5.45 0.020 0.984Nonsig
3-4d 12.75 +5.90 8.43 +£5.02 3.530 0.00158
5-7d 11.21+4.17 8.77 £3.54 2.819 0.0065s

TLG: Totally laparoscopic gastrectomy; ALG: Another 7 cm longitudinal incision; TBIL:
Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; BO: Before the operation;

AO: After the operation.
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Table 5 Hierarchical comparison of bilirubin in each group

Variable TLTG LATG TLGG LAGG P value
group (n = group (n= group (n= group (n=
13) 19) 27) 21)
TBIL
(umol/L)
BO 16.65 + 1177 + 11.90 + 1149 + (.08(01Nonsig,
9.40 5.85 4.04 3.89 0.7262Nonsig
AO
1-2d 16.53 + 15.17 + 1433 + 15.06 + (.6621Norsig,
7.32 9.32 7.01 4,98 0.6872Nonsig
3-4d 19.62 + 12,67 + 16.30 + 10.73 + (.0521Nonsig,
11.28 817 6.66 5.11 0.003251g
5-7d 16.69 + 13.75 + 1457 + 1198 + (.2951Nonsig,
6.58 833 5.56 4.84 0.0972Nonsig
DBIL
(umol/L)
BO 283+142 212+144 219+0.76 218+0.86 0.1311Nonsig,
0.9692 Nonsig
AO
1-2d 397+1.67 3.69+244 3.63+1.77 3.87+1.67 (.7221Nonsig,
0.6282Nonsig
3-4d 478+256 370+246 456+3.67 280+1.48 (.2371Nonsig
0.0442513
5-7d 465+151 463+538 393+260 3.53+244 (.9871Nonsig
0.5872Nonsig
IBIL
(umol/L)
BO 13.48 + 9.65+4.76 9.70+3.42 9.30+3.09 0.1021Nonsig,
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8.09 0.6782Nonsig

AO

1-2d 12.56 + 11.48 + 10.78 + 11.20 + (0.4541Nonsig
5.83 7.10 5.62 3.54 0.7652Nonsig

3-4d 14.83 + 897+6.07 1175 + 7.94+394 0.03415i,
8.88 3.57 0.00125ig

5-7d 12.38 + 912+4.33 1064 + 8.45+271 0.066!Nonsig,
5.33 3.46 0.02125ig

ITotal laparoscopic total gastrectomy group E)mpared with the laparoscopic-assisted

total gastrectomy group;
’Total laparoscopic distal gastrectomy group compared with the paroscopic-assisted
distal gastrectomy group.

TLTG: Total laparoscopic total gastrectomy; LATG: Laparoscopic-assisted total
gastrectomy; TLGG: Total aroscopic distal gastrectomy; LAGG: Laparoscopic-
assisted distal gastrectomy; TBIL: Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect

bilirubin; BO: Before the operation; AO: After the operation.
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Table 6 Comparison of other liver function indicators in each group

Variable TLG group (n= ALG group (n tvalue Pvalue
40) =40)
ALP (U/L)
BO 78.78 £ 16.73 76.10 +20.28 0.644 (0.521Nonsig
AO
1-2d 60.59 + 14.26 59.86 +13.99 0.231 0.818Nonsig
34d 65.40 + 15.58 57.06 £13.76 2.539 0.013sig
5-7d 73.97 +17.62 64.77 + 26.06 1.850 0.068Nonsig
GGLT (U/L)
BO 28.06 + 32.63 31.70 £ 28.05 0.536 (0.593Nonsig
AO
1-2d 20.46 + 25.74 34.07 £26.10 2347 0.021sig
34d 2847 +29.22 2411 +16.19 0.825 0.413Nonsig
5-7d 50.66 + 37.38 54.33 +39.28 0.428 0.67(0Nonsig

TLG: Totally laparoscopic gastrectomy; ALG: Another 7 cm longitudinal incision; GGLT:

y-glutamyltransferase; ALP: Alkaline phosphatase; BO: Before the operation; AO: After

the operation.
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Table 7 Hierarchical comparison of the other liver function indicators'& each group

Variable TLTG LATG TLGG LAGG P value
group (n = group (n = group (n = group (n
13) 19) 27) 21)
ALP (U/L)
BO 83.63 + 76.36 + 76.44 + 75.87 (0.3481Nonsig,
13.24 25.15 17.92 15.27 0.9072Nonsig
AO
1-2d 5995+959 5747 + 60.89 + 6201 0.604 1 Nonsig
15.06 16.19 12.93 0.796" Nonsig
34d 68.39 + 56.44 + 63.96 + 57.61 0.04215ig,
15.53 15.68 15.70 12,12 (0.1332Nonsig
5-7d 83.56 + 66.68 + 69.35 + 63.04 0.0971Nonsig_
19.69 31.49 14.78 20.63 (0.2232Nonsig
GGLT
(U/L)
BO 2742 + 33.03 + 28.36 + 30.50 (0.6251Nonsig,
30.31 32.33 34.25 24.29 0.8092Nonsig
AO
1-2d 19.15 + 37.11 + 21.09 + 31.32 0.04215ig,
19.42 28.46 28.61 2415 0.1962Nonsig
34d 34.22 + 2634 + 25.70 + 2210 0.4901Nonsig,
36.82 19.69 2512 12.39 0.500%Nonsig
5-7d 59.74 + 56.77 + 46.29 + 5213 0.84(01Nonsig,
3497 44.02 38.394 35.42 0.5922Nonsig

ITotal laparoscopic total gastrectomy group compared with the laparoscopic-assisted

total gastrectomy group;

2Total laparoscopic distal gastrectomy group compared with the laparoscopic-assisted

distal gastrectomy group.
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TLTG: Total laparoscopic total gastrectomy; LATG: Laparoscopic-ﬁsisted total
gastrectomy; TLGG: Total laparoscopic distal gastrectomy; LAGG: Laparoscopic-
assisted distal gastrectomy; TLG: Totally laparoscopic gastrectomy; ALG: Another 7 cm
longitudinal incision; GGLT: y-glutamyltransferase; ALP: Alkaline phosphatase; BO:
Before the operation; AO: After the operation.

19/19




80976_Auto Edited.docx

ORIGINALITY REPORT

20y

SIMILARITY INDEX

PRIMARY SOURCES

o

B

RU|.—Yang Zhao, Hgng—Hang Li, Ke—Cheng Zhang, Hao 112 words — 2%
Cui, Huan Deng, Jing-Wang Gao, Bo Wei..

"Comparison of short-term efficacy between totally

laparoscopic gastrectomy and laparoscopic assisted

gastrectomy for elderly patients with gastric cancer", World

Journal of Gastrointestinal Surgery, 2022

Crossref

. 0
www.science.gov 34 words — 2 %

Internet

'll<e Chen, Yu Ean, Shu-ting Zhal,Jla-qln Cai 'et al. 39 words — 1 %
Laparoscopic gastrectomy in obese gastric cancer

patients: a comparative study with non-obese patients and

evaluation of difference in laparoscopic methods", BMC

Gastroenterology, 2017

Crossref

o 0
I\:1\2‘/r\r/1\é\t/.frontler5|n.org 39 words — | %
S 0
I\{:ﬁvm\é\t/.spand|dos publications.com 33 words — '] A)
0
www.researchgate.net 29 words — | A

Internet

fopublishing.blob.core.windows.net

Internet



—_
(@)

—_ —_
W N

27 words — 1 %

Weizhi Wang, Jialun va Fengyuan Li, Lang Fapg et 24 words — < ’I %
al. "Totally laparoscopic total gastrectomy with

linear anastomosis versus laparoscopic-assisted total

gastrectomy in gastric cancer : a single-center experience with
meta-analysis", Research Square Platform LLC, 2022

Crossref Posted Content

. )
www.wjgnet.com 24 words — < 1 /0

Internet

. _ . A . _ O
ngg Liu, Zhohg He Ji, Yang Yu, Xln Bao Li, Yan 22 words — < 1 A)
Bin Zhang, Kai-Wen Peng, Yan Li. "Treatment of
hypermyoglobinemia after CRS + HIPEC for patients with
peritoneal carcinomatosis", Medicine, 2017

Crossref

. 0
www.arca.fiocruz.br 21 words — < 1 /0

Internet

0
www.researchsquare.com 21 words — < 1 o

Internet

A~ Na Liu, Cui - Fang Xu, Ya - RuLiu, Dan - Qin 50 0o < 0%
Sun et al. "Secondary bile acids improve risk

prediction for non - invasive identification of mild liver fibrosis

in nonalcoholic fatty liver disease", Alimentary Pharmacology &
Therapeutics, 2023

Crossref

Lyblao Chen, Dwmg Bao, Lin Gu, Yurong Gu 20 words — < 1 %
Liang Zhou, Zhiliang Gao, Yuehua Huang. "Co-

infection with hepatitis B virus among tuberculosis patients is
associated with poor outcomes during anti-tuberculosis

treatment”, BMC Infectious Diseases, 2018



Crossref

coek.info 20 words — < 1 %

Internet

- 0
e-century.us 20 words — < 170

Guang-Tarl LlanUH-YU Chen, Qi-Yue Chen, Si-Jin 19 words — < 'I %
Que et al. "Patient-Reported Outcomes of

Individuals with Gastric Cancer Undergoing Totally

Laparoscopic Versus Laparoscopic-Assisted Total Gastrectomy:

A Real-World, Propensity Score-Matching Analysis", Annals of

Surgical Oncology, 2022

Crossref

www.alliedacademies.org 19 words — < 1 0%

Internet

www.mdpi.com 19words — < ] 06

Internet

S_hugng L|,J|alu. Li, Haiyang Zhang, Yan Zhang, 17 words — < 1 %
Xinyi Wang, Haiou Yang, Zhengyang Zhou, Xishan

Hao, Guoguang Ying, Yi Ba. "Gastric cancer derived exosomes

mediate the delivery of circRNA to promote angiogenesis by

targeting miR-29a/VEGF axis in endothelial cells", Biochemical

and Biophysical Research Communications, 2021

Crossref

0
pure.manchester.ac.uk 17 words — < '] /0

Internet

Xi Meng, Lu Wang, Bo Zhu, Ti . 0

‘ iangyu Meng, Lu .ang, 0 Zhu, Ting Sun et a 15 words — < 1 /0
Totally Laparoscopic Gastrectomy Versus

Laparoscopic-Assisted Gastrectomy for Gastric Cancer: A



Systematic Review and Meta-Analysis", Journal of
Laparoendoscopic & Advanced Surgical Techniques, 2021

Crossref

' 0
Yquran Chgn, Yany"an Yang, Shanshap Li, 15 words — < 1 /0
Minghao Lin et al. "Changes and Clinical
Significance of PIVKA-II in Hepatitis E Patients", Frontiers in
Public Health, 2022

Crossref

Won Ho Han, Yoon Jung Oh, Bapg Wool Eom, 14 words — < 1 %
Hong Man Yoon, Young-Woo Kim, Keun Won Ryu.

"A comparative study of the short-term operative outcome

between intracorporeal and extracorporeal anastomoses

during laparoscopic total gastrectomy", Surgical Endoscopy,

2020

Crossref

TR " ) . ()
Shinichi Sakuramoto. Laparqscopy assisted 13 words — < 1 /0
pancreas- and spleen-preserving total
gastrectomy for gastric cancer as compared with open total
gastrectomy", Surgical Endoscopy, 03/06/2009

Crossref

. 0
topsecretapiaccess.dovepress.com 13words — < 1] )

Internet

Kazuaki Shibuya, Hideki Kawamura, Shusaku 12 words — < ] 06
Takahashi, Yosuke Ohno et al. "Short-term and

Long-term Outcomes Following Laparoscopic Gastrectomy for
Advanced Gastric Cancer Compared With Open Gastrectomy",

Surgical Laparoscopy, Endoscopy & Percutaneous Techniques,

2019

Crossref

H H n _ 0
Lu Li, Sujun Zheng, Yu Ch'en.. Steyens Johnson 12 words — < 1 /0
syndrome and acute vanishing bile duct



w (O8] N
— (@) O

32

33

34

w W w
~ (@) Ul

38

syndrome after the use of amoxicillin and naproxen in a child",

Journal of International Medical Research, 2019

Crossref

cyberleninka.org

Internet

gs.amegroups.com

Internet

www.pubfacts.com

Internet

jbums.org

Internet

scidoc.org

Internet

pubmed.ncbi.nlm.nih.gov

Internet

repository-tnmgrmu.ac.in

Internet

www.nice.org.uk

Internet

Federico Sista. " Systemic inflammation and

12 words — < 1%
12 words — < 1%
12 words — < 1%
11 words — < 1%
11 words — < 1%
10 words — < 1%
10 words — < 1%
10 words — < 1%

9 words — < 1%

immune response after laparotomy laparoscopy in
patients with acute cholecystitis, complicated by peritonitis ",

World Journal of Gastrointestinal Surgery, 2013

Crossref

e : ; 0
Jia-Fei Yan, Ke Chen, Yu Pan, Hendi Maher, He-Pan 9 words — < '] /0

Zhu, Song-Mei Lou, Yong Wang. "Laparoscopic

gastrectomy using intracorporeally hand-sewn anastomosis of



42

esophagojejunostomy, gastroduodenostomy, or
gastrojejunostomy for gastric cancer", Medicine, 2020

Crossref

Keya I\/Iul:he'rjee, Tamari Na-r.|n‘doshV|I|, Frank M. 9 words — < 1 /0
Raushel. " Discovery of a Kojibiose Phosphorylase
in K-12 ", Biochemistry, 2018

Crossref

Li-Fei Sun, Kai L}U, Xue-Shang su, Xuan Wei, Xiao- 9 words — < 1 %
Long Chen, Wei-Han Zhang, Xin-Zu Chen, Kun

Yang, Zong-Guang Zhou, Jian-Kun Hu. "Robot-Assisted versus
Laparoscopic-Assisted Gastrectomy among Gastric Cancer

Patients: A Retrospective Short-Term Analysis from a Single

Institution in China", Gastroenterology Research and Practice,

2019

Crossref

. )
repository.canterbury.ac.uk 9 words — < '] /0

Internet

worldwidescience.org o words — < 1 0%

Internet

Changdong Yang, Yan Shl, Shfa\ohw Xie, Jun Chen, 3 words — < 1 %
Yongliang Zhao, Feng Qian, Yingxue Hao, Bo Tang,

Pei-Wu Yu. "Short-term Outcomes of Robotic- versus
Laparoscopic-Assisted Total Gastrectomy for Advanced Gastric

Cancer: A Propensity Score Matching Study", Research Square,

2019

Crossref Posted Content

i ] ] 0
Chun Peng, Yang Liu, Zhen Yu Z.hjang, Heng Dug 3 words — < 1 /0
Qi, Zhi Guo, Xu Zhao, Xiao-Jun Li. "How to examine
anastomotic integrity intraoperatively in totally laparoscopic
radical gastrectomy? Methylene blue testing prevents technical



defect-related anastomotic leaks", World Journal of
Gastrointestinal Surgery, 2022

Crossref

. - 0
Julia R.C. Nunes, Tyler K.T. Smith, Peyman s words — < 1 0

46

4

B B

48

Ul S
(@) O

1

B

52

Ghorbani, Conor O'Dwyer et al. "Thermoneutral

housing does not accelerate metabolic dysfunction-associated
fatty liver disease in male or female mice fed a Western diet",
Cold Spring Harbor Laboratory, 2023

Crossref Posted Content

. . T 0
NINGYU SUN', Ping Yin, Hua Yan. !nltlat!ng Dose of8 words — < 1 /0
hMG in Clomiphene plus hMG regimen in aged

patients with poor ovarian response: More is better?", Research

Square Platform LLC, 2023

Crossref Posted Content

Iz;\tc;:igitemic.oup.com 8 words — < 1 0%
Jl'rgeer:étaspetjournals.org 8 words — < 1 0%
I\:}\Q/r\rlw\é\t/.nature.com 8 words — < 1 0%
I\rlwxg/r\rlw\(:\t/.ncbi.nIm.nih.gov g8 words — < 1 0%
"8th Annual Meeting of Chinese College of 7 words — < 1 %

Surgeons and 19th Annual Meeting of the
European Society of Surgery", European Surgery, 2015

Crossref

n n 1 i i 0
HysFerectomy , Springer Science and Business 7 words — < ’] /0
Media LLC, 2018

Crossref



57

Hong Man Yoon.' "Compa-rison of liver func.tion 7 words — < 1 %
after laparoscopically assisted and open distal

gastrectomies for patients with liver disease", Surgical

Endoscopy, 03/18/2011

Crossref

Sgng Wang,.l\/lel.—Lan Su, Yang Liu, Zhl—Plng H.uang, 7 words — < 1 %
Ning Guo, Tian-Jin Chen, Zhong-Hui Zou. "Efficacy

of totally laparoscopic compared with laparoscopic-assisted

total gastrectomy for gastric cancer: A meta-analysis", World

Journal of Clinical Cases, 2020

Crossref

F Xue. " 0
ue. "Hepatocyte grgwth fa.ctor gene thera!oy 6 words — < 1 /0

accelerates regeneration in cirrhotic mouse livers

after hepatectomy", Gut, 5/1/2003

Crossref

Xin Zhong, Meng Wei, Jun Ouyang, Weibo Cao, .\« < 1 06
Zewei Cheng, Yadi Huang, Yize Liang, Rudong

Zhao, Wenbin Yu. "Efficacy and Safety of Totally Laparoscopic
Gastrectomy Compared with Laparoscopic-Assisted

Gastrectomy in Gastric Cancer: A Propensity Score-Weighting

Analysis", Frontiers in Surgery, 2022

Crossref

. 0
backend.orbit.dtu.dk 6 words — < 1 0

Internet

OFF OFF
OFF OFF



