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increased abdominal pressure, and mechanical in‑
jury.2 EGVB is a prominent contributor to mor‑
tality in patients with cirrhotic portal hyperten‑
sion (PH).3 Studies show that a majority of pa‑
tients with chronic liver disease who develop cir‑
rhosis are at a risk of gastroesophageal varices. 
In patients with PH without pre‑existing vari‑
ces, the annual rate of varices occurrence is 8%, 
and their incidence closely correlates with liver 

INTRODUCTION  Hepatitis‑induced cirrhosis of‑
ten leads to increased resistance and elevated 
blood flow in the portal vein, resulting in high‑
er pressure in the hepatic portal venous system.1 
This causes dilation of the lower esophageal and 
fundic branches of the stomach and formation 
varices in the submucosa, which may result it po‑
tentially fatal esophagogastric variceal bleeding 
(EGVB) upon exposure to corrosive acid reflux, 
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ABSTRACT

INTRODUCTION  Emergency endoscopy has proven remarkably effective in the  treatment of gastroin‑
testinal bleeding. However, its efficacy has not been extensively evaluated specifically in patients with 
cirrhosis‑associated esophagogastric variceal bleeding (EGVB). The patients may experience stress and 
anxiety before being subjected to the procedure.
AIM  This study aimed to investigate the effect of ventilator‑assisted emergency endoscopy in the 
treatment of cirrhosis‑associated EGVB.
MATERIALS AND METHODS  A total of 63 patients with cirrhosis‑associated EGVB were enrolled in the study 
and divided into 2 groups using the random number table method. The control group (n = 31) received 
conventional emergency endoscopic hemostasis, while the observational group (n = 32) underwent 
ventilator‑assisted emergency endoscopic hemostasis. The hemostatic success rate, post‑treatment 
rebleeding rate, postoperative complication rate, length of stay in the intensive care unit (ICU), cost of 
hospitalization, and the patients’ feeling of comfort (eg, fever and anxiety) were assessed in both groups.
RESULTS  There were no significant differences in the hemostatic success rate, rebleeding rate, mortal‑
ity, length of stay in the ICU, or cost of hospitalization between the groups. The symptoms and feelings 
of anxiety and pain in the observational group were significantly less intense than in the control group. 
However, there was no significant difference in the frequency of postoperative fever between the groups.
CONCLUSIONS  In the emergency endoscopic treatment of patients with cirrhosis‑associated EGVB, using 
a ventilator ensures a smooth airway, keeps patients sedated throughout the procedure, and enhances 
their overall comfort. Ventilator‑assisted emergency endoscopy helps alleviate postoperative pain and 
reduces anxiety.
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The participants were divided into 2 groups us‑
ing the random number table method. The control 
group (n = 31) comprised patients treated with 
conventional emergency endoscopic hemostasis, 
while the observational group (n = 32) comprised 
individuals treated with ventilator‑assisted emer‑
gency endoscopic hemostasis. The inclusion cri‑
teria were 1) presence of decompensated cirrho‑
sis and EGVB; 2) lack of cognitive impairment 
and ability to cooperate before the treatment; 
3) presence of hematemesis, hematochezia, or 
both; and 4) treatment with emergency endos‑
copy. We excluded patients with noncirrhosis
‑associated EGVB, those suffering from a loss of 
consciousness, hepatic encephalopathy, or shock 
who were unable to cooperate before the treat‑
ment, and individuals with other chronic condi‑
tions, such as cardiovascular and cerebrovascu‑
lar diseases and diabetes mellitus.

Treatment methods  All endoscopic procedures 
were performed by board‑certified gastroenter‑
ologists with a minimum 5‑year experience in 
emergency endoscopy. Each operating physician 
had also completed specialized training in ad‑
vanced endoscopic techniques, ensuring a high 
level of expertise and consistency in performing 
the procedures. During the treatment, no spe‑
cific medications were administered for anxiety. 
For pain management, subcutaneous injections 
of morphine, intramuscular injections of trama‑
dol and promethazine, or intravenous infusions 
of propofol and morphine with midazolam were 
generally used.

Preoperative preparation  All patients received 
standard care, including electrocardiographic 
monitoring, invasive blood pressure monitor‑
ing, and the preparation of first‑aid drugs and 
resuscitation supplies. Massive bleeding shock 
was managed promptly. Blood, biochemical, blood 
typing, and coagulation function tests were con‑
ducted, and blood matching was completed be‑
fore the emergency endoscopic treatment. The pa‑
tients were fasted, given oxygen inhalation, and 
informed about the purposes and procedures of 
the study. Intravenous access was also established, 
and deep venous catheters and urinary catheters 
were placed. Hemostatic and acid‑suppressing 
drugs were administered to ensure circulatory 
stability.

Control group procedure  The patients in the con‑
trol group were placed in the left lateral posi‑
tion for gastroscopy and treated with a scleros‑
ing agent, endoscopic variceal ligation (EVL), 
or drug surface spraying, according to their en‑
doscopy results. If endoscopy revealed the pres‑
ence of a vascular lesion or aneurysm, a scleros‑
ing agent was injected to induce hardening and 
occlusion of the blood vessels at the lesion. In 
the case of bleeding points or smaller vascular 
lesions, EVL was employed. If surface ulcers or 
mucosal lesions were found on endoscopy, drug 

function. Approximately 40% of patients with 
Child–Pugh class A cirrhosis have gastroesopha‑
geal varices, as compared with 85% of those suf‑
fering from Child–Pugh class C cirrhosis.4 EGVB is 
a severe complication of decompensated cirrhosis, 
with a mortality rate exceeding 20%.5 The condi‑
tion is characterized by rapid onset and progres‑
sion, and it poses a serious threat to patients’ 
lives, as the failure to promptly administer ef‑
fective hemostatic measures can result in shock 
or death.6-9

Traditional drug therapy for controlling EGVB 
has several limitations, including poor efficacy, in‑
ability to fundamentally tackle PH caused by cir‑
rhosis, variability in patient response, side effects 
and potential adverse reactions, as well as drug 
resistance, which can lead to diminished thera‑
peutic efficacy and the need to continually ad‑
just drug regimens.10-13 In recent years, we have 
witnessed remarkable advancements in emer‑
gency endoscopy and gastroscopy, which have 
contributed to wider application of these tech‑
niques in clinical practice. Of particular inter‑
est are the achievements in the management of 
gastrointestinal bleeding, the benefits of which 
include precise localization and diagnosis, real
‑time treatment and intervention, minimal in‑
vasiveness, and multidisciplinary cooperation. 
Thanks to these advantages, emergency endosco‑
py and gastroscopy are increasingly preferred in 
the treatment of gastrointestinal bleeding. These 
techiniques offer a more convenient, safe, and 
effective approach to the management of relat‑
ed diseases, and provide strong support for fur‑
ther research.14-16

Upon admission to the hospital, patients with 
EGVB are often awake. Massive hematemesis or 
presence of bloody stool is likely to make them 
nervous and anxious, and endoscopic hemostat‑
ic treatment may intensify these feelings by in‑
creasing their discomfort and pain. Patient expe‑
rience is an instrumental determinant in the ad‑
ministration of endoscopic treatment. Endoscop‑
ic hemostasis using a ventilator can be performed 
only after written consent has been obtained from 
the patient. Therefore, assessing stress and anxi‑
ety levels in patients undergoing endoscopic treat‑
ment is critical for understanding their choice to 
proceed with or refuse ventilator‑assisted thera‑
py.17,18 In addition, in all EGVB patients who need 
and are willing to undergo digestive endoscopy, 
closely monitored ventilators can be used for se‑
dation / anesthesia and endoscopic treatment.

AIM  This study aimed to assess the interven‑
tion effect of ventilator‑assisted emergency en‑
doscopy in the treatment of EGVB.

MATERIALS AND METHODS  Clinical data  A total 
of 63 patients with EGVB admitted to the inten‑
sive care unit (ICU) of the Beijing You’an Hospi‑
tal, Capital Medical University between May 2021 
and January 2023 and treated with emergency en‑
doscopic hemostasis were enrolled in the study. 
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of pain numerically. Typically, the scale requires 
patients to pick a number to describe their cur‑
rent pain level, where 0 corresponds to no pain 
and 10 indicates the most severe pain. Patients 
select the appropriate number based on their per‑
sonal sensations to provide a relatively objective 
assessment of the experienced pain. Anxiety was 
defined as the feeling of fear that occurs when 
faced with threatening or stressful situations.21 
The Hamilton Anxiety Scale was utilized to as‑
sess patient anxiety; and 5) the length and cost 
of stay in the ICU.

Ethics  This study was approved by the Ethical 
Approval Committee of Beijing Youan Hospital 
(JYKLY[2023]337), and all patients or their fam‑
ilies provided written informed consent to par‑
ticipate. This study was conducted in accordance 
with the Declaration of Helsinki.

Statistical analysis  Detailed statistical analysis 
of the data collected in this study was performed 
using the SPSS 19.0 statistical software. Numeri‑
cal variables were described using mean (SD), and 
the t test was used for intergroup comparisons. 
Categorical variables were presented as the num‑
ber of cases and percentages, and the χ2 test was 
used for intergroup comparisons. Statistical sig‑
nificance was established at P below 0.05.

RESULTS  General clinical data  The study pop‑
ulation comprised 51 men and 12 women, and 
the age range was 34 to 67 years. A total of 31 
patients presented with posthepatitis cirrhosis, 
19 had alcoholic cirrhosis, and 13 suffered from 
a combination of both. Nine individuals required 
transition from Sengstaken–Blakemore tube com‑
pression hemostasis to emergency endoscopic he‑
mostasis. In the control group there were 27 men 
(87.1%) and 4 women (12.9%) at a mean (SD) age 
of 56.84 (14.81) years. The observational group 
included 24 men (75%) and 8 women (25%) at a 
mean (SD) age of 52.38 (16.71) years. No signifi‑
cant differences were found between the groups 
with respect to sex and age distribution. In ad‑
dition, there were no significant differences in 
terms of the etiology of cirrhosis, bleeding site, 
BMI, course of the disease, degree of cirrhosis, 
and preoperative hemodynamic parameters or 
laboratory test results. A comparison of base‑
line clinical characteristics is presented in TABLE 1.

Hemostasis effect, rebleeding rate, and mortality  There 
were no significant differences in the hemostatic 
success rate (87.09% vs 87.5%), rebleeding rate 
(6.45% vs 9.37%), or mortality (6.45% vs 3.12%) 
between the control and observational groups. 
Details are illustrated in TABLE 2.

Length of stay and hospitalization expenses  There 
were no significant intergroup differences with 
respect the length of stay in the ICU (mean [SD], 
4.16 [0.93] days vs 6.48 [1.02] days, respective‑
ly, for the control and observational groups) or 

surface spraying was applied to facilitate healing 
and control the bleeding. A Sengstaken–Blake‑
more tube was placed preoperatively for intraop‑
erative bleeding control via compression and was 
removed after the procedure, leaving no further 
gastric tube for gastric fluid drainage.

Observational group procedure  The patients in 
the observational group were intubated in the an‑
esthesiology department while awake. Once 
the endotracheal tube was fixed and moved 
to the right corner of the mouth, the patients 
were placed in the left lateral position for en‑
doscopy under intubation and were treated 
with sclerosing agents, EVL, or drug surface 
spraying, according to their endoscopy results. 
A Sengstaken–Blakemore tube was placed pre‑
operatively for intraoperative bleeding control 
via compression and was removed postoperative‑
ly, leaving no further gastric tube for gastric flu‑
id drainage. The patients were placed on a venti‑
lator for a total of 5 to 23 hours and extubated 
after waking up.

Observational indices  During hospitalization, 
the following parameters were recorded: body 
mass index (BMI; calculated as weight in kilo‑
grams divided by height in meters squared); 
course of the disease (defined as progression from 
the onset to recovery or deterioration), etiology 
of cirrhosis (posthepatitis cirrhosis, alcoholic cir‑
rhosis, or a combination thereof), bleeding site 
(the gastric fundus or both the esophagus and gas‑
tric fundus), and severity of cirrhosis (compensa‑
tory or decompensatory stage). Additionally, all 
patients were assessed after ICU discharge and 
several measures were collected: 1) hemostatic 
success rate, defined as effective control of bleed‑
ing symptoms during a specific procedure, where 
the bleeding is stopped without reoccurring for 
a period of 72 hours following the treatment. Suc‑
cessful hemostasis was determined once the pa‑
tient stopped vomiting blood after the treatment, 
their stool gradually turned from tarry or bloody 
to normal, their vital signs became stable, and 
there was no further decline in their hemoglo‑
bin level19; 2) rebleeding rate, that is, recurrence 
of hematemesis or melena following gastroscopic 
hemostatic treatment. Rebleeding was confirmed 
by a further decrease in hemoglobin levels fol‑
lowing blood transfusion, necessitating emer‑
gency compression hemostasis with a 3‑lumen, 
2‑balloon tube or a second endoscopic hemostatic 
treatment; 3) mortality rate, defined as the num‑
ber of deaths due to EGVB during the period from 
the completion of the hemostatic treatment to 
stabilization of the patient’s condition and their 
discharge from the ICU; 4) post‑treatment patient 
comfort, which included postoperative stomach 
pain, burning sensation, or fever. Pain was con‑
sidered an inevitable sensory response to tissue 
damage.20 Patient‑related data were collected us‑
ing the Numerical Rating Scale (NRS), a widely 
used assessment tool that expresses the degree 
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the patient’s condition, possibly complicating 
or even impeding emergency endoscopy.22-26 A 
previous study revealed a reduced length of stay 
and lower hospitalization expenses for endosco‑
py performed within 8 hours of the bleeding on‑
set, highlighting the significant economic value 
of early endoscopy.27 Notably, ventilator‑assisted 
therapy did not increase medical expenses. Emer‑
gency endoscopic procedures can induce a state of 
anxiety in patients and lead to pronounced reac‑
tive sympathetic excitation, triggering multiple 
organ responses and severely affecting disease 
prognosis.28 This study investigated the effects 
of ventilator‑assisted endoscopy on treatment re‑
sults, hospitalization costs, and patient comfort 
by comparing the outcomes of patients under‑
going emergency endoscopy assisted by tracheal 
intubation with the outcomes of those undergo‑
ing conventional emergency endoscopy. The re‑
sults suggest that ventilator‑assisted emergen‑
cy endoscopy does not significantly affect treat‑
ment efficacy or hospitalization duration, but it 
does increase hospital costs due to the addition‑
al use of a ventilator. The patients remain sedat‑
ed throughout the procedure, which is associat‑
ed with reduced discomfort. Tracheal intubation 
can prevent severe hematemesis that could result 
in aspiration. While ventilator‑assisted therapy 
can shorten the length of ICU stay, this finding 
was not statistically significant.29,30 Patients re‑
ceiving ventilator‑assisted therapy experienced 
less stomach pain, burning, and anxiety during 

the cost of hospitalization (mean [SD], 47 300 
[9400] RMB vs 66 800 [8800] RMB, respectively, 
for the control and observational groups). The ad‑
ditional costs associated with ventilator use and 
related disposable consumables in the observa‑
tional group did not result in a significant differ‑
ence in the overall cost of ICU hospitalization be‑
tween the 2 groups.

Post‑treatment comfort  The incidence of post‑
operative pain was lower in the observation‑
al group than in the control group (8 [25%] vs 
22 [70.96%]; P <0.001), and anxiety was also 
less prevalent among the patients treated with 
ventilator‑assisted endoscopy, as compared with 
those treated with the conventional approach (9 
[28.12%] vs 30 [96.77%]; P <0.001). However, 
the difference in the incidence of postoperative 
fever between the groups was not significant (7 
[21.87%] vs 13 [41.93%], respectively, in the ob‑
servational group vs the control group) (TABLE 3). 

DISCUSSION  EGVB is an urgent and critical con‑
dition, and emergency endoscopic hemostasis 
remains the mainstay of its treatment. Given 
its characteristics, including acute onset, rapid 
progression, and massive bleeding, it is critical 
to identify the bleeding site (via endoscopy), as‑
sess its severity, and perform hemostasis quick‑
ly and accurately. However, in the acute stage of 
upper gastrointestinal hemorrhage, heavy bleed‑
ing can obscure the operative field and impact 

TABLE 1  Comparison of general patient data

Parameter Control group 
(n = 31)

Observational group 
(n = 32)

P value

Sex Men 27 24 0.22

Women 4 8

Age, y 56.84 (14.81) 52.38 (16.71) 0.06

BMI, kg/m2 21.37 (4.38) 22.69 (4.76) 0.57

Disease duration, y 2.84 (1.73) 2.76 (1.59) 0.44

Etiology of cirrhosis Posthepatitis cirrhosis 18 13 0.34

Alcoholic cirrhosis 7 12

Both 6 7

Bleeding site Fundus of the stomach 24 19 0.12

Esophagus and gastric fundus 7 13

Severity of cirrhosis Compensatory period 22 19 0.34

Decompensation period 9 13

Data are presented as number of patients or mean (SD).

Abbreviations: BMI, body mass index

TABLE 2  Comparison of hemostasis effect, rebleeding rate, and mortality

Group Hemostasis success Rebleeding Mortality

Control group (n = 31) 27 (87.09) 2 (6.45) 2 (6.45)

Observational group (n = 32) 28 (87.5) 3 (9.37) 1 (3.12)

P value >0.99 >0.99 0.61

Data are presented as number (percentage) of patients.
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of the patients to assess the value of ventilator
‑assisted therapy more comprehensively in vary‑
ing contexts.
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and after the procedure, as compared with those 
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