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Abstract

Objective To investigate the efficacy of reducing post-gastrectomy hemorrhage by increasing blood pressure
at the end of gastric surgery and to evaluate whether this clinical intervention affects the stability of patients' postop-
erative circulatory system.

Methods A retrospective analysis was conducted on 499 patients who underwent radical gastrectomy under gen-
eral anesthesia at our center between January 2023 and January 2024. After 1:1 propensity score matching, the exper-
imental group comprised 157 patients whose operation cavities were examined after increasing blood pressure
before the end of gastrectomy, while the control group included 157 patients whose operation cavities were exam-
ined using routine procedures without increasing blood pressure.

Results The incidences of total postoperative bleeding (0% vs. 3.82%, P=0.013) and early postoperative bleeding (0%
vs. 2.55%, P=0.044) were significantly lower in the experimental group compared to the control group. There were

no significant differences between the two groups in delayed bleeding (0% vs. 1.23%, P=0.156), systolic blood pres-
sure immediately upon returning to the ward (121.02+18.196 vs. 120.34+21.664, P=0.795), systolic blood pressure
48 h post-surgery (125.04+16.242 vs. 126.23+17.048, P=0.529), diastolic blood pressure immediately upon return-
ing to the ward (83.83+11.978 vs. 84.75+ 12.422, P=0.506), diastolic blood pressure 48 h post-surgery (74.69+9.773
vs. 75.76 £10.605, P=0.353), heart rate immediately upon returning to the ward (74.31+£11.610 vs. 75.15+ 11.660,
P=0.522), or heart rate 48 h post-surgery (80.49+ 12267 vs. 79.11+£10.969, P=0.293). Additionally, there were no sta-
tistically significant differences between the two groups regarding anastomotic fistula, intestinal obstruction, postop-
erative pneumonia, reoperation, mortality, combined organ resection, or postoperative hospital stay (P> 0.05).

Conclusion Increasing blood pressure before the end of gastrectomy can effectively reduce the incidence of primary
postoperative hemorrhage without affecting the stability of the perioperative circulatory system.
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Introduction

Bleeding is a common occurrence during surgical pro-
cedures, primarily due to injury to blood vessels. In
the context of gastrectomy, bleeding may result from
tissue dissection, ligation of vessels, and manipulation
of organs. Post-operative bleeding can also stem from
inadequate hemostasis, infection, or wound dehiscence.
The severity of such bleeding can vary significantly,
ranging from minor oozing to life-threatening hemor-
rhages [1, 2].

Effective management of bleeding requires a com-
prehensive approach. During surgery, surgeons employ
various techniques—including ligation, electrocautery,
and the application of hemostatic agents—to control
hemorrhage [3]. Following the operation, patients may
require blood transfusions or medications to enhance
coagulation. Severe postoperative hemorrhage may
necessitate additional surgical intervention.

The consequences of bleeding can be substantial.
Minor episodes may lead to patient discomfort, pro-
longed hospital stays, and an increased risk of infection.
Conversely, severe bleeding can cause hemodynamic
instability, shock, and even mortality. Furthermore, it
complicates post-operative recovery by delaying wound
healing and increasing the likelithood of complica-
tions—ultimately diminishing patient outcomes [4].

In this propensity score-matched analysis, we evalu-
ate the effectiveness of prophylactically increasing
blood pressure prior to the conclusion of gastrectomy
as a means to reduce post-operative bleeding.

Materials and methods

This study received approval from the Institutional Eth-
ics Review Committee of Weifang People’s Hospital
(KYLL20240313-4). Informed consent was waived by
our Institutional Review Board due to the retrospective
nature of this research.

Study population

All methods were conducted in accordance with the Dec-
laration of Helsinki and relevant guidelines/regulations.
From January 2023 to January 2024, a total of 499 patients
underwent gastrectomy under general anesthesia at our
hospital, comprising 359 males and 140 females.

Inclusion and exclusion criteria
The inclusion criteria were as follows: preoperative
pathological confirmation of gastric cancer; radical sur-
gical intervention for gastric cancer; and availability of
comprehensive clinical data.

Exclusion criteria included: patients with coagula-
tion disorders, severe renal insufficiency, significant
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cardiovascular diseases, and those allergic to vasopres-
sor agents. Additionally, no local epinephrine was used
to control bleeding during the operation.

Study methods
Data source
Baseline patient information was extracted from the
medical records system.
Primary Outcome Measures:

1. Incidence of total postoperative bleeding, early
bleeding, and delayed bleeding
2. Vital signs at different time points:

(1) Systolic blood pressure (immediately upon
returning to the ward; 48 h post-surgery)

(2) Diastolic blood pressure (immediately upon
returning to the ward; 48 h post-surgery)

(3) Heart rate (immediately upon returning to the
ward; 48 h post-surgery)

Secondary Outcome Measures:

1. Perioperative outcomes: anastomotic fistula, intesti-
nal obstruction, postoperative pneumonia.

2. Other indicators: reoperation, mortality, combined
organ resection, and postoperative hospital stay.

Grouping method

Experimental group

During the operation, the mean arterial pressure (MAP)
was used as the standard, and blood pressure was
increased before the end of the procedure. Specific surgi-
cal methods included:

1. The anesthesiologist administered norepinephrine
intravenously at a dose of 2—10 pg/kg-min to elevate
the patient’s blood pressure by more than 20% above
the average intraoperative MAP.

2. The abdominal cavity was irrigated with 2000 ml of
water for injection.

3. The surgical cavity was examined for active bleeding
for 5 min [5] (Figs. 1-2).

If intraoperative bleeding was detected, hemostasis was
achieved using electrocautery, a hemostatic clamp, or silk
sutures. All patients returned to the ward without any
anesthesia-related incidents.

In our study, the initial dose of norepinephrine was
set within the range of 2-10 pg/kg-min and subse-
quently adjusted based on factors such as the patient’s
weight, baseline blood pressure, and their initial
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Fig. 1 Schematic diagram of intraoperative prophylactic blood pressure increase before surgery completion
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Fig. 2 Schematic diagram of intraoperative prophylactic blood pressure increase prior to surgery completion

response to norepinephrine. Throughout the operation,
we meticulously monitored the patient’s hemodynamic
parameters—particularly blood pressure and heart
rate—and modified the norepinephrine infusion rate in
accordance with fluctuations in these parameters and
clinical judgment. Key considerations for adjustment
included:

1. Patient weight (to calculate an appropriate dosage)

2. Baseline blood pressure levels (to determine the nec-
essary elevation)

3. Immediate responses to norepinephrine administra-
tion (such as the speed and extent of blood pressure
increase)

Control group

Before the end of the operation, prophylactic blood pres-
sure elevation was not performed. Instead, the abdominal
cavity was irrigated with 2000 ml of water for injection
and checked for active bleeding for 5 min. If bleeding was
detected in the operative cavity, it was controlled using
the aforementioned methods.

Statistical analysis

Statistical analyses were performed using SPSS version
26.0. Measurement data are expressed as mean * stand-
ard deviation (x+s), and t-tests were conducted. Cat-
egorical data are presented as counts (percentages), and
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X° tests were performed. A P-value <0.05 was considered
statistically significant.

Propensity score matching (PSM) was conducted to
reduce bias in baseline characteristics. The matched
baseline information included age, sex, BMI, diabetes,
hypertension, history of abdominal surgery, liver cirrho-
sis, abdominal infection, anastomotic fistula, number
of lymph nodes removed, TNM stage, and neoadjuvant
chemotherapy. Patients were matched in a 1:1 ratio using
the nearest-neighbor matching method, with a caliper
width set at 0.2 standard deviations.

Results

General patient characteristics

Patient Characteristics: A total of 499 eligible patients
were included in the study. Propensity score matching
(PSM) was performed based on the following factors:
age, sex, BMI, diabetes, hypertension, history of abdomi-
nal surgery, liver cirrhosis, abdominal infection, anasto-
motic fistula, number of lymph nodes dissected, TNM
stage, and neoadjuvant chemotherapy. After 1:1 propen-
sity score matching, 314 patients were enrolled, with 157
patients assigned to the experimental group and 157 to
the control group. Table 1 summarizes the baseline clini-
cal data according to PSM.

Before PSM, statistically significant differences were
observed between the two groups in age (P=0.031),
BMI (P=0.002), anastomotic fistula (P=0.016), TNM
stage(P=0.010), and number of lymph nodes dissected
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(P=0.041). After PSM, only the number of patients
with diabetes differed significantly between the two
groups (P=0.048), while no significant differences were
found in other baseline characteristics. PSM enhanced
the reliability of the study results (Table 1).

Surgery and related complications

Table 2 shows the operative and postoperative com-
plications in the two groups. There were no significant
differences between the two groups in anastomotic ste-
nosis, intestinal obstruction, postoperative pneumonia,
reoperation, mortality, intraoperative blood transfu-
sion, or combined organ resection (P> 0.05).

The incidence of total postoperative bleeding (0%
vs. 3.82%, P=0.013) and early bleeding (0% vs. 2.55%,
P=0.044) was significantly lower in the experimental
group compared to the control group. However, there
was no statistically significant difference in the inci-
dence of delayed bleeding between the two groups (0%
vs. 1.23%, P=0.156).

The results suggest that a prophylactic increase in
blood pressure before the end of surgery can effectively
reduce the incidence of early postoperative bleeding
after gastrectomy but does not significantly reduce the
incidence of delayed bleeding. Specific analysis of the
six patients with early and delayed hemorrhage in the
control group is provided in Table 3.

Table 1 Baseline characteristics before and after propensity score matching (PSM)

Before PSM After PSM
Control group( N=342) Experimental P Control Experimental P
group(N=157) group( group(N=157)
N=157)

age(<75/>75) 304/38 149/8 0.031 152/5 149/8 0.395
Sex(man/women) 241/101 118/39 0.279 123/34 118/39 0.504
Hypertension(no/yes) 222/120 105/52 0.668 116/41 105/52 0.174
Diabetes(no/yes) 300/42 138/19 0955  148/9 138/19 0.048
History of abdominal surgery(no/yes) 311/31 145/12 0.599  148/9 145/12 0.498
Liver cirrhosis(no/yes) 3411 156/1 0572 156/1 156/1 1.000
Neoadjuvant chemotherapy(no/yes) 319/23 144/13 0.533 143/14 144/13 0.840
BMI(< 24/ >24) 206/136 117/40 0.002 120/37 117/40 0.694
Abdominal infection(no/yes) 315/27 147/10 0.546  150/7 147/10 0454
Anastomotic fistula(no/yes) 324/17 156/1 0.016 156/1 156/1 1.000
Number of lymph nodes dissected(< 40/ > 40) 278/64 115/42 0.041 123/34 115/42 0.292
TNM stage 0.010 0.122

| 89 54 50 54

I 81 29 34 29

Il 156 74 68 74

v 16 0 5 0
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Table 2 Surgery and related complications
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Before PSM After PSM
Characteristics Control group(N=342) Experimental P Control group(N=157) Experimental P
group(N=157) group(N=157)

anastomotic stenosis(no/yes) 341/1 157/0 0.498 156/1 157/0 0.317
intestinal obstruction(no/yes) 340/2 157/0 0337 156/1 157/0 0.317
postoperative pneumonia(no/yes) 301/41 151/6 0.04  145/12 151/6 0.145
second operation(no/yes) 334/8 156/1 0.185 153/4 156/1 0.176
death(no/yes) 338/4 157/0 0174 156/1 157/0 0317
ntraoperative blood transfusion(no/yes) 270/72 140/17 0.006 129/28 140/17 0.076
combined organ resection (no/yes) 329/13 154/3 0.266 149/8 154/3 0.125
Type of gastrectomy(no/yes) 0.078 0.106

Distal 205 92 97 92

Total 105 40 47 40

Proximal 32 25 13 25
Postoperative hospital stay 12.97+7.106 13.57+3.751 0318 12.77+7.635 13.57+3.751 0.238
Total postoperative bleeding cases(no/yes) 331/11 157/0 0.023 151/6 157/0 0.013

early hemorrhage 8 0 0053 4 0 0.044

delayed bleeding 3 0 0239 2 0 0.156

Comparison of postoperative systolic blood pressure,
diastolic blood pressure, and heart rate between groups
There were no statistically significant differences in sys-
tolic blood pressure, diastolic blood pressure, or heart
rate between the two groups before surgery, indicating
that the groups were comparable at baseline. Addition-
ally, there were no statistically significant differences in
systolic blood pressure, diastolic blood pressure, or heart
rate at different time points (immediately upon returning
to the ward after surgery and 48 h post-surgery). These
results suggest that increasing blood pressure before the
end of surgery does not influence the stability of the cir-
culatory system (Table 4).

Discussion

First, this study found that the total postoperative bleed-
ing rate and early bleeding rate in the experimental
group with prophylactic blood pressure increase were
significantly lower than those in the control group with-
out such intervention. In general anesthesia surgeries,
most anesthetic agents have vasodilatory effects, lead-
ing to intraoperative blood pressure typically being
lower than normal. Prophylactically increasing blood
pressure prior to the conclusion of surgery for abdomi-
nal cavity examination can enhance the early detection
of potential bleeding sites, including vascular stumps,
surgical wounds, and gastrointestinal remnants [6, 7].
Higher blood pressure facilitates verification that cut or
damaged blood vessels have been adequately addressed,
thus preventing unhealed vessels from causing post-
operative bleeding [8]. This allows for more thorough

hemostasis and reduces the risk of postoperative primary
hemorrhage.A review of previous surgical video data
from the experimental group revealed that three patients
(1.91%) required additional hemostatic measures during
surgery; however, none experienced early postoperative
bleeding. In contrast, four cases of early postoperative
bleeding were observed in the control group. This study
indicates that performing a preventive increase in blood
pressure prior to concluding gastric resection signifi-
cantly reduces the probability of postoperative primary
hemorrhage (0% vs. 2.55%, P=0.044). Notably, while
the experimental group demonstrated significant results
in reducing early postoperative bleeding, there were no
substantial differences between the two groups regard-
ing the rate of delayed bleeding (0% vs. 1.23%, P=0.156).
Delayed bleeding is often associated with tissue injury,
inadequate anastomotic healing, or vascular remodeling
during surgical procedures [9]. These factors can contrib-
ute to increased fragility of the blood vessel wall in the
postoperative period, rendering it susceptible to rupture
and subsequent bleeding. Additionally, infection serves
as a significant contributor to delayed bleeding by poten-
tially triggering inflammation, compromising the integ-
rity of blood vessel walls, or promoting thrombosis [10].
Furthermore, various elements such as the patient’s pre-
existing medical conditions, postoperative care quality,
and individual patient differences may also play a crucial
role in the incidence of delayed bleeding.

Regarding the impact of prophylactic hypertension on
delayed bleeding, we contend that due to the complexity
and heterogeneity inherent in delayed bleeding cases, it
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Table 3 Specific analysis of 6 patients with early hemorrhage and delayed hemorrhage in the control group
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1 2 3

4

Bleeding classification

early hemorrhage Within 24 h
after sur-

gery

delayed bleeding 18 days 10 days after surgery

after sur-
gery
Bleeding site
Anastomotic stoma 1

Within 24 h
after sur-

gery

artery Intraoperative Exploration: Jet bleeding
was observed approximately 1T cm
from the root of the gastroduodenal
artery

vein

unknown 1
Abdominal infection(no/yes) 1
Anastomotic fistula(no/yes)
Diagnostic method

Clinical symptoms (abdominal drain- 1
age tube > 100 ml)

endoscope 1
arteriography
@) 1
ultrasonic
Treatment method

Conservative methods (acid sup-
pression, fluid rehydration, hemostasis,
blood transfusion, etc.)

Interventional therapy 1
Endoscopic therapy 1
Second operation 1

Hemorrhage related mortality 0 0 0

Within 24 h  Within 24 h
after sur- after sur-

gery gery

Table 4 Postoperative vital signs of two groups of patients

Number of Systolic blood Diastolic blood Heart rate(times/min)
cases pressure(mmHg) pressure(mmHg)
Control group 157
Before operation 126.62+16.996 79.73+£10.434 78.59+13.648
Return to ward immediately after surgery 14846 +21.940 83.83+11.978 7431+11.610
48 h after surgery 125.04+16.242 74.69+9.773 80.49+£12.267
Experimental group 157
Before operation 128.36+19.260 77.59+£10.259 77.70+£10.828
Return to ward immediately after surgery 14343+21.138 84.75+12422 75.15+11.660
48 h after surgery 126.23+£17.048 75.76+10.605 79.11+£10.969
P(Before operation) 0397 0.068 0.525
P(Return to ward immediately after surgery) 0.039 0.506 0.522
P(48 h after surgery) 0.529 0.353 0.293
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may be challenging to effectively address these underly-
ing mechanisms solely through preoperative or intra-
operative hypertension management [11]. For instance,
when dealing with delayed bleeding resulting from con-
ditions such as a ruptured pseudoaneurysm or severe
infection, more intricate surgical interventions or phar-
macological treatments may be necessary for effective
hemorrhage control.

Consequently, future research will aim to delve deeper
into the underlying mechanisms contributing to delayed
bleeding and evaluate how different treatment strategies
influence these mechanisms.

However, the prevention of postoperative bleeding
extends beyond merely managing elevated blood pressure
prior to the conclusion of surgery. Controlling intraoper-
ative hemorrhage is equally critical. Previous studies have
demonstrated a strong correlation between increased
intraoperative blood loss and the risk of postoperative
bleeding. Consequently, it is imperative to implement
various strategies during the surgical procedure to mini-
mize bleeding as much as possible.To minimize postop-
erative bleeding, addressing intraoperative bleeding is
crucial. According to relevant clinical studies, deep neu-
romuscular block and near-infrared (NIR) guided surgery
are considered essential strategies for reducing intraoper-
ative bleeding, which ultimately contributes to a decrease
in postoperative complications [12, 13]. Therefore, by
integrating current advanced technologies, we can more
effectively mitigate the risk of postoperative bleeding.
Combining these techniques with prophylactic blood
pressure elevation prior to the conclusion of surgery may
further reduce the risk of postoperative bleeding follow-
ing gastrectomy.

In evaluating the impact of this strategy on patients’
circulatory stability following surgery, this study revealed
no significant differences in key vital signs, including
systolic and diastolic blood pressure, as well as heart
rate, between the two groups. This finding suggests that
a prophylactic increase in blood pressure can effec-
tively mitigate the risk of postoperative bleeding without
adversely affecting perioperative circulatory stability [14].
Consequently, this result not only enhances the clinical
acceptability of this approach but also provides robust
support for its broader implementation in gastric cancer
surgeries.

In addition, the study evaluated various periopera-
tive indicators, including anastomotic fistula, intesti-
nal obstruction, postoperative pneumonia, reoperation,
mortality, combined organ resection, and length of post-
operative hospital stay [15-19]. However, no statistically
significant differences were observed in these indices
between the two groups (P> 0.05). This lack of difference
may be attributed to the limited sample size of this study
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as well as the uniformity in postoperative management
protocols. Future research should aim to increase the
sample size and further investigate the impact of different
postoperative management strategies on perioperative
outcomes.

It is important to acknowledge that, while this study
has yielded significant findings, it is not without limi-
tations. For instance, the retrospective nature of this
research may introduce potential selection and informa-
tion biases. Additionally, the limited sample size could
compromise the reliability of the results. Consequently,
future investigations should aim to include a larger sam-
ple size and implement more rigorous randomized con-
trolled trials to further validate the effectiveness and
safety of this strategy.

Conclusion

Postoperative bleeding poses significant medical risks
and can seriously compromise patient safety. Prophy-
lactically increasing blood pressure and examining the
surgical cavity before the conclusion of gastric cancer
surgery can help identify potential bleeding points in
advance, thereby reducing the incidence of postoperative
primary bleeding. Additionally, this clinical intervention
did not adversely affect the stability of the perioperative
circulatory system.

Acknowledgements
This work was completely supported by Weifang People’s Hospital.

Authors’ contributions

Guangxu Zhu, Qihang Sun, Qingshun Zhu, Lei Yu, Xuren Lu, Xiaomin Lang
and Xin Yin conjectured the study and reviewed the paper; Guangxu Zhu and
Shengjie Zhou analyzed the data and wrote the draft; Jianjun Qu selected the
patients and collected the data.

Funding
Not applicable.

Data availability
The datasets utilized and/or analyzed during the current study are available
from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee of Weifang People’s
Hospital and was conducted according to the Declaration of Helsinki. Due to
the retrospective nature of the study design, the ethics committee waived the
requirement for participant consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Weifang People’s Hospital, Weifang, Shandong, China. 2Shandong Second
Medical University, Weifang, Shandong, China. *The First Affiliated Hospital
of Shandong Second Medical University, Weifang, Shandong, China.



Zhu et al. BMC Surgery (2025) 25:93

Received: 10 December 2024 Accepted: 26 February 2025
Published online: 10 March 2025

References

1.

Sebastian R, Zevallos A, Cornejo J, et al. Predictors of postopera-

tive bleeding after minimally invasive bariatric surgery. Surg Endosc.
2024;38(12):7195-201. https://doi.org/10.1007/500464-024-11284-x.
Epub 2024 Oct 4.

Niaz O, Askari A, Currie A, et al. Analysis of the effect of staple line rein-
forcement on leaking and bleeding after sleeve gastrectomy from the
UK National Bariatric Surgery Registry. World J Surg. 2024;48(8):1950-7.
https://doi.org/10.1002/wjs.12271. Epub 2024 Jul 3.

Sermet M, Ozsoy MS. Effect of Tranexamic Acid on Postoperative Bleeding
in Sleeve Gastrectomy: a Randomized Trial. Obes Surg. 2023;33(12):3962—
70. https://doi.org/10.1007/511695-023-06902-x. Epub 2023 Oct 19.
Lavikainen LI, Guyatt GH, Sallinen VJ, et al.Systematic Reviews and Meta-
analyses of the Procedure-specific Risks of Thrombosis and Bleeding in
General Abdominal, Colorectal, Upper Gastrointestinal, and Hepatopan-
creatobiliary Surgery.Ann Surg. 2024 Feb 1;279(2):213-225. https://doi.
org/10.1097/SLA.0000000000006059. Epub 2023 Aug 8.

Lin Rongzhi, Hong Yuming, Liang Zhenyuan, et al. Analyzing the efficiency
of increasing blood pressure before the end of the operation to reduce
post coblation assisted tonsillectomy hemorrhage. Chin Arch Otolaryn-
gol Head Neck Surg. 2017;24(1).https://doi.org/10.16066/j.1672-7002.
2017.01.009.

ShenY, Xiao M, Weng J, et al. Diagnosis and treatment of postopera-

tive bleeding in patients after gastrectomy: a retrospective case series
study. J Gastrointest Oncol. 2023;14(1):110-8. https://doi.org/10.21037/
jgo-22-1203.

Zeng YK, Yang ZL, Peng JS, et al. Laparoscopy-assisted versus open distal
gastrectomy for early gastric cancer: evidence from randomized and
nonrandomized clinical trials. Ann Surg. 2012;256(1):39-52. https://doi.
0rg/10.1097/SLA.0b013e3182583¢2e.

OhY,Kim MS, Lee YT, et al. Laparoscopic total gastrectomy as a valid pro-
cedure to treat gastric cancer option both in early and advanced stage: A
systematic review and meta-analysis.Eur J Surg Oncol. 2020;46(1):33-43.
https://doi.org/10.1016/j.€j50.2019.08.018. Epub 2019 Aug 23.

Zhang Y, Kong X, Cheng J, et al.Delayed bleeding from the malforma-
tion of a branch from the superior mesenteric artery after laparoscopic
sleeve gastrectomy: A case report.Asian J Surg. 2023;46(4):1781-1782.
https://doi.org/10.1016/j.asjsur.2022.10.039. Epub 2022 Oct 29.

Ball JF, Sreedharan L, Reddy S, Tan B, et al.Splenic artery pseudoaneurysm
causing delayed gastrointestinal bleeding after gastrocolonic fistula
following sleeve gastrectomy.Ann R Coll Surg Engl. 2018;100(1):e15-e17.
https://doi.org/10.1308/rcsann.2017.0179. Epub 2017 Oct 19.

Park CH, Park JC, Lee H et al.Second-look endoscopy after gastric endo-
scopic submucosal dissection for reducing delayedpostoperative bleed-
ing. Gut Liver. 2015;9(1):43-51. https://doi.org/10.5009/gnl13252.

Park SH, Berlth F, Choi JH, et al. Near-infrared fluorescence-guided
surgery using indocyanine green facilitates secure infrapyloric lymph
node dissection during laparoscopic distal gastrectomy. Surg Today.
2020;50(10):1187-96.

Laparoscopic Surgery in Obese Gastric Cancer Patients (DEBLOQS_GC)
Study Group. Impact of the Deep Neuromuscular Block on Oncologic
Quiality of Laparoscopic Surgery in Obese Gastric Cancer Patients: A
Randomized Clinical Trial. J Am Coll Surg. 2022;234(3):326-339. https://
doi.org/10.1097/XCS.0000000000000061.

Yao GL, Fan YG, Zhai JM, et al. Radical gastrectomy with hepatoarterial
catheter implantation for late-stage gastric cancer. World J Gastroenterol.
2015;21(9):2754-8. https://doi.org/10.3748/wjg.v21.i9.2754.

Seicean RI, Puscasu D, Gheorghiu A, et al. Anastomotic Leakage after Gas-
trectomy for Gastric Cancer. J Gastrointestin Liver Dis. 2023,32(4):526-35.
https://doi.org/10.15403/jgld-5238.

Aoki M, Saka M, Morita S, et al. Afferent loop obstruction after distal gas-
trectomy with Roux-en-Y reconstruction. World J Surg. 2010;34(10):2389-
92. https://doi.org/10.1007/500268-010-0602-5.

Kim DH, Park JH, Kim TH, et al. Risk Factors for Reoperation Following Rad-
ical Gastrectomy in Gastric Cancer Patients. Am Surg. 2023;89(5):1405-13.
https://doi.org/10.1177/00031348211050842. Epub 2021 Nov 23.

Page 8 of 8

18. Lee CM, Lee S, Lee D, et alHow Does Combined Resection Affect the
Clinical Outcomes After Laparoscopic Surgery for Serosa-Positive Gastric
Cancer?: A Retrospective Cohort Study to Investigate the Short-Term
Outcomes of Laparoscopic Combined Resection in Patients With T4b
Gastric Cancer.Front Oncol. 2020:9:1564. https://doi.org/10.3389/fonc.
2019.01564. eCollection 2019.

19. van derVeen A, Brenkman HJF, Seesing MFJet al. Laparoscopic Versus
Open Gastrectomy for Gastric Cancer (LOGICA): A Multicenter Rand-
omized Clinical Trial.J Clin Oncol. 2021 Mar 20;39(9):978-989. https://doi.
0rg/10.1200/JC0.20.01540. Epub 2021 Jan 6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1007/s00464-024-11284-x
https://doi.org/10.1002/wjs.12271
https://doi.org/10.1007/s11695-023-06902-x
https://doi.org/10.1097/SLA.0000000000006059
https://doi.org/10.1097/SLA.0000000000006059
https://doi.org/10.16066/j.1672-7002.2017.01.009
https://doi.org/10.16066/j.1672-7002.2017.01.009
https://doi.org/10.21037/jgo-22-1203
https://doi.org/10.21037/jgo-22-1203
https://doi.org/10.1097/SLA.0b013e3182583e2e
https://doi.org/10.1097/SLA.0b013e3182583e2e
https://doi.org/10.1016/j.ejso.2019.08.018
https://doi.org/10.1016/j.asjsur.2022.10.039
https://doi.org/10.1308/rcsann.2017.0179
https://doi.org/10.5009/gnl13252
https://doi.org/10.1097/XCS.0000000000000061
https://doi.org/10.1097/XCS.0000000000000061
https://doi.org/10.3748/wjg.v21.i9.2754
https://doi.org/10.15403/jgld-5238
https://doi.org/10.1007/s00268-010-0602-5
https://doi.org/10.1177/00031348211050842
https://doi.org/10.3389/fonc.2019.01564
https://doi.org/10.3389/fonc.2019.01564
https://doi.org/10.1200/JCO.20.01540
https://doi.org/10.1200/JCO.20.01540

	Analysis of the efficacy of a prophylactic increasing blood pressure before the end of surgery to reduce postoperative bleeding after gastrectomy: a propensity score-matched analysis
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study population
	Inclusion and exclusion criteria
	Study methods
	Data source

	Grouping method
	Experimental group

	Control group

	Statistical analysis
	Results
	General patient characteristics
	Surgery and related complications
	Comparison of postoperative systolic blood pressure, diastolic blood pressure, and heart rate between groups

	Discussion
	Conclusion
	Acknowledgements
	References


