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Abstract

In recent years, the importance of endoscopic procedures has risen significantly in response to the escalating 
prevalence of digestive system diseases. The gastroenteroscopic technique has undergone several iteration and 
updates; however, challenges related to patient pain remain an ongoing concern. As a result, patients satisfaction 
with this examination method is still low. Based on this, research has been focusing on assistive technologies that 
work with endoscopy to increase patient tolerance. The technologies listed in this review inculde sedation, acu-
point stimulation, recumbent changes, gas-filled assistance, warm water infusion assistance, and distraction.
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Introduction

Gastrointestinal endoscopy has generally been 
regarded as an invasive and potentially painful 
procedure since its inception. At start, a rigid 
type of endoscopic device was used to perform 
the procedure. Later, the device evolved into a 
semi-flexible form, then advanced to an optical 
fiber type after explorations. Through continu-
ous exploration, gastrointestinal endoscopy has 
been continuously improved in clinical practice. 
In the 1960s, the gastroscopic system design, 
which was already advanced at that time, un-
derwent gradual enhancements, including the 
addition of specialized endoscopes that could 
be tailored to different anatomical sites. Be-
sides, a diverse array of external auxiliary devic-
es was introduced, including tools for improving 
images, regulating light sources, and delivering 
water. These techniques not only enhanced 
the treatment convenience, but also helped to 
reduce patients’ physical discomfort during the 
diagnostic and therapeutic processes [1].

Although gastrointestinal endoscopic technol-
ogy has gained certain achievement, there are 
still some issues to be addressed. Due to the 
lengthy procedure, low compliance, and other 
difficulties, the efficacy of gastrointestinal en-
doscopy in clinical practice is poorly assessed 
in China. In addition, the procedure has strict 
qualification requirements for nurses and doc-
tors, which coupled with the lack of training in 
this field, has hampered the widespread appli-
cation of this technology to some extent. Most 
patients reported experiencing stomach pain 
during a colonoscopy. Visceral pain, referred to 
as “abdominal pain” in this context, is mostly 
caused by stretching of the intestinal mesangial 
membrane as the endoscope advancing in the 
intestinal lumen. Patients naturally show resis-
tance, which can influence the diagnosis and 
treatment processes [2]. The main purpose of a 
painless gastrointestinal endoscopy is to allevi-
ate the pain and discomfort of patients, so that 
they can tolerate the examination, which helps 
timely diagnosis and treatment. However, the 
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use of sedatives or anesthetics also carries cer-
tain risks, and some patients may experience 
complications afterwards [3].

Digestive endoscopy is commonly used in the 
prevention and treatment of gastrointestinal 
diseases. It integrates disease diagnosis, re-
sult analysis, and surgical interventions within 
a comprehensive framework supported by 
technical facilities [4]. However, the examinees 
often complain about the painful examination 
procedures. This review discusses ways to ease 
patient discomfort and prevent complications 
during the diagnostic process, as well as the 
evolution of digestive endoscopy-related tech-
nologies over time.

The use of sedatives and auxiliaries

Sedation during gastrointestinal endoscopy can 
significantly and directly improve patient com-
pliance. Due to cultural and societal variations, 
as well as patients’ and physicians’ awareness, 
the use of sedatives may vary from one nation 
to another. In Spain, less than 20% of patients 
receive sedation when undergoing gastrosco-
py; however, endoscopic doctors in Germany 
typically advise patients to use sedatives, with 
a usage rate as high as 50%; in contrast, data 
from the United Kingdom reveal that sedative 
use has been declining annually, with a decline 
rate of approximately 55% from 1990 to 1998; 
In Switzerland, on the other hand, anesthesia 
was utilized in roughly 80% of patients under-
going endoscopy as of 2003 [5]. Almost all 
colonoscopies performed in Australia include 
sedation procedures. In Asia, sedation-free 
treatment is used in some nations. The major-
ity of Americans who undergo colonoscopies 
report discomfort, and patients are often man-
aged consciously after receiving particular an-
esthetic injections [6].

With anesthesia, patients undergoing endos-
copy can get compassionate care while their 
postoperative conditions are monitored. Howev-
er, relevant research has shown that sedation 
causes postoperative complications in about 
half of the recipients, especially those with 
cardiac diseases and circulatory irregularities. 
Sedatives also prolongs recovery time and 
necessitates a company with patients, both of 
which can contribute to the overall medical ex-
penses [7].

Relevant studies have shown that simethicone 
works well as an adjunct in endoscopic treat-
ment to eliminate foam in the digestive tract. It 
can significantly increase the transparency of 

intestinal mucosa and speed up the detection 
of lessions.

Numerous studies have demonstrated that 
the success of a colonoscopy greatly depends 
on the cleanliness of the colon. Simethicone 
can be absorbed by the body with high safety 
profile, thus it has been used as a gastroenter-
ological adjunct for a long time in Europe and 
the United States [8]. However, the applications 
and research of the procedure is still restricted 
because of several reasons, including insuffi-
cient sample experiments, the distribution of 
drug dosage over multiple investigations, and 
the use of unconventional evaluation standards 
prior to inspection.
 
Application of external therapies

Acupuncture stimulation

Acupuncture therapy involves stimulating spe-
cific acupoints to promote the flow of blood and 
Qi.

Traditional Chinese medicine believes that au-
ricular stimulation can soothe the body when 
there is pain in internal organs. In the diagno-
sis and treatment, this method is suitable for 
patients with agitation due to its simplicity and 
operability [9]. Similar effects can be produced 
by stimulating Neiguan and Zusanli points, and 
simultaneous stimulation of both points may 
result in a synergistic effect.

Acupuncture anesthesia, a distinctive medical 
procedure rooted in traditional Chinese medi-
cine, is another sort of stimulation. This tech-
nique lessens the use of medications because 
it is a non-pharmacological anesthesia. Electric 
acupuncture, an upgrade over traditional acu-
puncture, is one of the technologies.

Ultrasonic acupoint therapy, instead of using 
needles, primarily employs ultrasonography to 
stimulate the acupoints, and its effect is sim-
ilar to that of acupuncture, with advantages 
of stability and accuracy. By improving blood 
circulation, patients are enabled to experience 
minimal pain and suffering. Along with com-
pound polyethylene glycol electrolytes, this ther-
apy can improve intestinal cleanliness, lessen 
patient discomfort, and increase compliance 
during the examination [10].

Related research has shown that the afore-
mentioned techniques can successfully reduce 
negative examination reactions in patients. 
However, this approach is still debatable due to 
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individual differences, acupuncture timing, and 
medical expertise [11].

Reclining position and nursing care

Due to the irregular distribution of colon, the 
majority of patients undergoing endoscopy are 
in a left lateral position. However, part of the 
colon, particularly the transverse and sigmoid 
segments, may be pressed in this position, 
causing endoscopic colon collaterals and dis-
comfort in patients [12]. While in the supine 
position, the endoscope can penetrate into the 
digestive system more easily, relieving pressure 
during the examination. This modification sig-
nificantly reduces the requirements in posture 
adjustments, enhances the mobility of device, 
and lessens patient suffering. However, due 
to the paucity of experimental cases, the rel-
evance of other circumstances may be over-
looked, necessitating in-depth research from 
multiple perspectives.

Nursing interventions are primarily used in 
patients with psychological discomfort. These 
patients’ mental response to treatment can 
be improved by offering specialized assistance 
and communication.

Some studies suggest that psychological state, 
emotional changes, nutritional concerns, etc. 
might affect the examination [13]. Thus, it is 
necessary to develop reasonable nursing care 
strategies to fit patient needs. To achieve this, 
doctors should first assess and test the pa-
tients, followed by counseling and discussion 
to help patients in building confidence when 
facing endoscopic treatment [14]. However, it is 
challenging to apply this approach in practical 
settings, and it increases the workload of the 
nursing team.

Gas insufflation and water infusion

Gas insufflation

The use of the gas insufflation is mostly recom-
mended as an adjunct in gastroscopic exam-
ination. The stricture is expanded by pumping 
a specific quantity of gas into the colon, which 
lessens the pain caused by difficulty in access-
ing the scope .

With the advancement of related technology, 
air pumping is frequently used in colon endos-
copy. The majority of patients report varied de-
grees of stomach pain following the procedure, 
despite the fact that this approach is more 
effective when paired with anesthetic proce-

dures. Later, a technique is put forth to replace 
the air with CO2, which the human body can 
quickly absorb and expel. The relevant Europe-
an endoscopic guidelines favor using CO2-as-
sisted methods during colonoscopies for the 
safety of patients [15]. The incidence of pain is 
dramatically decreased while using the CO2-as-
sisted approach. A study reported considerable 
improvements when employing CO2 for gastro-
intestinal endoscopy in the 1970s [16]. The use 
of CO2 during a colonoscopy has been shown to 
significantly lower the harm to patient health. 
Therefore, CO2 insufflation should be promoted 
because it not only lowers the risk of intestinal 
bleeding but also helps reduce postoperative 
symptoms, including abdominal pain.

In addition to the use of CO2 as a gas auxiliary, 
a new technique involving the administration of 
a mixture of nitrous oxide and oxygen has been 
developed in recent years. Laughing gas is an-
other name for nitrous oxide, which is inhaled 
to exert anesthetic effects by preventing the re-
lease of neurotransmitters in the internal neu-
rological system, thus blocking nerve signals. 
Because it does not bind to hemoglobin and 
does not affect the body’s regular respiration 
and internal circulation, laughing gas has an 
advantage over other anesthetic drugs. Accord-
ing to related studies, sedation with oxygen and 
laughing gas enables patients to be observed 
consciously [17]. This approach minimizes the 
risk of excessive insufflation while maintaining 
the body’s response mechanism. With the aid 
of this technique, patients experience signifi-
cantly less pain and fewer adverse reactions 
during the treatment. In addition, it is easy to 
operate and virtually harmless to the body [18].

Nevertheless, when the patient’s gut is inflated 
with gas, the lumen of bowel is partially ex-
panded, which can overstretch certain areas of 
the gut, making it more challenging to insert an 
endoscope into the intestine. Also, distension 
may lead to the formation of specific intestinal 
angles, which makes the diagnosis and treat-
ment more challenging. Moreover, the outcome 
of some diseases can be affected by the dis-
tension.

Water infusion 

In order to have a better endoscopic view, water 
infusion that dilates the colon with warm water 
is adopted as the endoscope advances into the 
gut [19].

Falchuk et al. firstly proposed the water-infusion 
method [20]. At that time, their attention was 
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focused on patients with diverticulosis who en-
countered difficulties in undergoing endoscopic 
examination of the intestinal cavity. They then 
employed water to infuse the sigmoid colon and 
obtained successful outcomes. Because the in-
fusion liquid is just warm water, the cost is low 
and there are no negative effects on the body. 
Recent research and analysis have demonstrat-
ed that using water infusion during colonoscopy 
can significantly reduce patient discomfort [21]. 
When an obstruction forms during the treat-
ment, the water can naturally flow to a lower 
part due to gravity and fluid mobility. The twist-
ed colon can be quickly straightened by the 
gravitational pull of water, considerably reduc-
ing the likelihood of colon angulation. Addition-
ally, this technique can alleviate bowel spasms, 
shortening the course of endoscopy [22]. For 
example, the colonoscopy can penetrate the 
first bend of the S-shaped colon more quickly 
when an aqueous solution is locally adminis-
tered. Related study has demonstrated a nearly 
30% faster speed when accessing the colon 
after applying water infusion as compared with 
traditional endoscopy [23]. The  warm water 
infusion assisted approach is preferable to in-
sufflation for the detection of certain polyps. Ac-
cording to several studies, using fluid during an 
endoscopic procedure can help flush out waste 
products from the gastrointestinal tract (Figure 
1) [21]. With this technique, the proximal colon 
is more likely to be detected during colonosco-
py, and the recognition of cells in the digestive 
tract is improved [24].

However, research indicates that warm water 
infusion can trigger the secretion of rectum and 
sigmoid colon mucus [25]. The removal of mu-
cus is necessary for the identification of polyps, 
but this process takes time and may decrease 
the effectiveness of the entire treatment. Nor-

mal saline and room temperature water exhibit 
varied levels of hypotonicity. Statistics imply 
that this variability is a significant contributor 
to mucus formation [25]. This is due to the ab-
sence of mucus synthesis after saline infusion 
at room temperature. However, there was no 
randomization in this experiment. Therefore, 
future clinical trials are required to validate this 
finding.

An essential performance variable is the in-
terval between the start of the procedure and 
the touch of the appendix. Using warm water 
infusion assisted technology, a study found that 
the experimental group experienced more than 
30 minutes of operation time [26]. If the intes-
tine is in bad condition, the approach, which 
calls for water injection and control during the 
process, can greatly extend the exploration 
period. It is considerably impractical in some of 
the high-intensity inspection centers [27]. The 
combination of CO2 insufflation and water in-
fusion technique is the subject of some recent 
studies, with the goal of optimizing colonoscopy 
outcomes and pain management [28].

Approaches at consciousness level 

Music Therapy 

The major goal of music therapy during endo-
scopic operation is to soothe the patient’s psy-
chological tension.

Psychological conditions should be specially 
considered throughout the treatment, because 
psychological support could lead to better 
outcomes. If the patient consents to music 
therapy, doctors should conduct a fair evalua-
tion. Previous research reported a decreased 
amount of anesthetic in patients receiving mu-
sic therapy [29]. Additionally, music therapy is a 
fresh approach with the benefits of no negative 
side effects, simple operation, and low cost.

However, some studies indicated that music 
therapy was only somewhat associated with the 
level of sedation and only slightly affects the 
patient mood [30]. Therefore, more case stud-
ies are required in the future to validate the 
effect of this approach, for music therapy is still 
in the early stages of exploration, especially in 
endoscopic treatment.

Hypnotic analgesia

To minimize the patient’s unpleasant recol-
lections, hypnotic analgesia uses the potent 
amnesic effects of midazolam medications to 

Figure 1. Photograph of water infusion for endo-
scopic ultrasonography. A small amount of water 
injection can improve the visual field of the gastroin-
testinal cavity, enhance the clarity of the image, and 
reduce the possibility of missed lesion detection. 
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hypnotize the patient.

Older patients, in particular, frequently have 
interconnected disorders of various organ sys-
tems. Such disorders are due to various factors, 
most notably heart disease and the stimulation 
of endoscopic exploration. Therefore, following 
discussion with the doctor, the patients may 
decide to use hypnotic analgesia for safety rea-
sons. The main benefits of hypnotic analgesia 
are quick onset of sedation, high level of pa-
tient comfort, and quick postoperative recovery. 
This strategy is therefore suggested by a num-
ber of researchers and shows some potential 
to increase the follow-up check [31]. However, 
because there are no controls for the general 
population, the experimental subjects of this 
method are primarily elderly people, which lim-
its the application scope. The drug dosage is 
another difficult issue because the contained 
hypnotic drugs also have particular postopera-
tive effects.

Engineering technologies

Equipment related to sedatives and adjuvants

The demands of the surgical procedures rise 
along with the complexity of gastrointestinal dis-
orders. Modern anesthesia and sedation tech-
niques are crucial for endoscopic treatments. 
Under the guidance of expert physicians, the 
types of sedative medicine, the methods of an-
algesia, and the airway control apparatus are 
constantly being improved.

According to relevant study, patients can be se-
dated with just a local anesthetic spray device 
in some gastrointestinal endoscopic operations 
[32]. In some research, breathing cannulas are 
being appraised as an additional form of phar-
maceutical sedation. There was no significant 
difference in inspired fraction of O2 between 
the standard and high-flow versions of the na-
sal cannula when it comes to interventions on 
the airway. Additionally, due to blocked airways, 
normal ventilation may result in low-frequen-
cy breathing or even apnea. Such issues can 
be readily avoided with the placement of a 
nasopharyngeal cannula, which also enables 
spontaneous respiration to a certain degree 
[33]. A brand-new apparatus was developed 
by improving the nasopharyngeal cannula. The 
main technological feature of this device is the 
ability to use the nasal probe to alternately ob-
tain samples from each nostril while interacting 
with the pharynx, in addition to a newly added 
dedicated medication channel. Another new in-
vention is a nasal ventilation mask, which has 

the benefit of being interconnected with anes-
thetic and insufflation devices.

Researchers created a novel kind of intrave-
nous catheter, including a central controller, 
data detection unit and controller platform dis-
play. This device can accurately measure blood 
level, ensuring the safety of the use of sedative 
drugs like isoproterenol. Its core component is 
a multipurpose intelligent biosensor with ex-
cellent sensitivity and potent anti-interference 
property that enables measuring real-time 
reagent level in the blood and simultaneously 
uploading to the display platform. This enables 
the administration of medication in an effective 
manner and allows for autonomous dynamic 
maintenance of drug concentration [34]. The 
sophisticated control system enhances patient 
care and reduces risk.

The main purpose of the anesthetic machine 
is to keep the patient’s lungs ventilating during 
the examination. Additionally, this device sup-
plies the body’s respiratory circuit with volatile 
anesthetics and oxygen for breathing. All the 
aforementioned tasks are essential in anesthe-
sia procedures since they help to assure patient 
safety. Delivering oxygen to the patient’s lungs 
is the primary task of an anesthesia machine. 
The bulk liquid oxygen tanks provide the major-
ity of the oxygen supply, and some machines 
also have backup oxygen cylinders for emergen-
cy. A series of high-pressure systems that are 
controlled by a gas flow control system serve as 
the primary power source. To deliver accurate 
oxygen flow to the intended location, a variety 
of tube valves and fittings are used. It is im-
portant to note that the machine’s piping con-
nections must be impenetrable. Any error may 
cause an oxygen leak, which can result in a gas 
combination and impair patients’ respiration. 
The anesthesia is subsequently administered. 
Reagents at a predetermined concentration are 
administered to the patients by adjusting the 
vaporizer. Regular maintenance of the vaporiz-
er is necessary to avoid inappropriate anesthet-
ic dosage. In case the vaporizer fails, it is also 
vital to have an intravenous injection available. 
The breathing circuit receives ventilation as a 
replacement from the pressure system, which 
serves as the third major function. One of the 
most likely hazards is the high or low pressure, 
which can potentially lead to the clogging of gas 
circuit components in the machine [35]. In gen-
eral, professional templates must be used to di-
rect the use of anesthetic devices. Additionally, 
rich experience of doctors can also reduce the 
possibility of equipment failure.
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Devices for external complementary therapies

Transcutaneous electroacupuncture is popu-
lar in clinical practice. The use of specialized 
electrodes to generate analgesic effect is the 
primary distinction between electroacupunc-
ture and conventional manual acupuncture. In 
particular, electroacupuncture is non-invasive, 
which lessens the acupuncture pain and pre-
vents possible infections. Simulated electrodes 
are applied to the Neiguan point on the arm, 
and a device for external nerve stimulation is 
connected. Then, at predetermined regular 
intervals, local stimulation with a frequency of 
2 Hz and a current of 6 mA is output. Addition-
ally, various relevant health monitoring devices 
are utilized in conjunction with this equipment 
[36]. Naturally, the analgesic effect may vary 
depending on the output frequency. Long-term 
use of the same low frequency to stimulate an 
acupoint may cause the tolerance of body to 
that intensity, resulting in a decrease in the effi-
cacy of the electrical stimulation [37]. 

Additionally, there is a technique called elec-
troacupuncture stimulation. The procedure is 
carried out by first inserting the modified nee-
dle into the targeted acupoint while experienc-
ing the desired level of pain. Patient’s feedback 
to the endoscopic device is used to dynamically 
modify the microcurrent output. The needle is 
remained at the acupoint throughout the pro-
cess and the current output is stopped until the 
end of the procedure [38]. 

Auxiliary equipment for gas insufflation and 
water infusion

CO2 insufflation technology is used for endo-
scopic diagnosis and treatment. The CO2 in the 
cavity can be absorbed by bloodstream and 
gradually expelled with the respiration. This 
technique can be used in conjunction with intu-
bation to help reduce the risk of unintentional 
inhalation of additional CO2, shield the airway 
from gas erosion, and reduce the influence on 
the sampling volume [39]. According to a previ-
ous study, the experimental group adopting the 
CO2-assisted approach did not develop hyper-
capnia [40]. This could be due to a number of 
factors, including the imperfect mechanism of 
CO2 absorption in the colon. Instead, the body 
absorbs bicarbonate, which is transformed into 
carbon dioxide in the intestine.

Traditionally, it takes a long time to attain in-
testinal cleanliness to prepare a colonoscopy. 
Thus, a novel flushing mechanism was devel-
oped. The major parts of this device include 

an air-water pulse-delivery sleeve and a return 
tube with a powerful suction. The power sup-
ply is primarily a pump or workstation. Once 
attached, the device can be used with a dispos-
able colonoscopy-specific sleeve. The sleeve 
has numerous pulse channels with the primary 
purpose of producing water jets to flush any 
leftover residues. The liquid from the flush is 
subsequently suctioned out of the body through 
the bottom recovery channel, which has a large 
opening. Each patient has their own sensitivity 
to stress. In order to prevent the pipe from clog-
ging, this device is also equipped with a control 
system that can automatically change the pres-
sure [41]. The device not only provides prompt 
hemostasis but also serves as a prevention 
measure, making it suitable for patients experi-
encing gastrointestinal bleeding symptoms.

A tool called Endocuff Vision is used for in-
tubating at the end of the ileum. It is a form 
of distal control accessory that can help with 
colonoscopy. The main purpose of Endocuff Vi-
sion is to obtain a clearer view of the diseased 
mucosa and help find adenomas. The device 
not only allows faster access of the endoscope 
to the cecum, but also enables faster retriev-
al without influencing the endoscopic results 
[42]. The principal component of the device 
is a single-use sterile cannula. The device is 
placed at the end of the endoscope tube and 
has an overall short column shape with a hol-
low center. The casing is constructed with sup-
port brackets that may be deployed in just one 
direction, and each casing includes a number 
of spacer bars. This tool enhances visibility of 
intestine and facilitates manipulation of the 
large folds of the intestine. When the endo-
scopic looping is alleviated, the tip of the lens 
can be fixed, ensuring the stability of the image 
output. The utilization of this device can be ex-
amined in conjunction with gas- and water-filled 
ways. The suitability of this equipment can be 
increased by incorporating the use of water 
injection. The diameter of the endoscope tip 
may, however, inadvertently extent with the use 
of this instrument. Some patients with sigmoid 
stenosis might not benefit from this device.

The current technologies used in hospitals vary 
in their approaches to water injection as an 
auxiliary. One method is to directly inject water 
using an endoscope with water channels, which 
calls for highly instrumented endoscopic equip-
ment. In an alternative scenario, the injecting 
tube is attached directly to the biopsy forceps 
tract when the endoscope lacks a dedicated 
channel for supplying liquids. Blunt connectors, 
hoses, pumps, and water storage tanks are the 
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major components of the water supply piping 
system. Most of the liquid is at room tempera-
ture. Storage container without heating and re-
frigeration function, unable to provide the idea 
the temperature of the liquid. If there is no ac-
companying pump, the endoscopist may have 
to use a syringe to directly administer water 
into the biopsy forceps tract. There are typically 
two ways to obtain a quantitative thermostatic 
water. The sterilized water can be heated to a 
proper temperature using a thermostatic tank, 
which is one method. The water bottle, pump, 
and tube are then attached either directly to 
the associated water delivery orifice or to the 
endoscopic biopsy aperture for water injec-
tion. The second technique involves obtaining 
sterilized water from the healthcare provider 
and heat it in the container. A thermometer is 
used to measure the temperature of the water, 
and subjective regulation is carried out to en-
sure the supply of warm water. This technique 
enables more effective manipulation of endo-
scopic accessories. Additionally, there is less 
intestinal spasm, which helps reduce patient 
discomfort [43].

Generalization analysis

Painless sedation endoscopy is one of the 
common tools in current clinical practice. It 
works well to ease the pain throughout treat-
ment. However, this approach is limited by the 
expense and the patient’s health condition. 
Additionally, as public knowledge increases, 
more attention has been devoted to the side 
effects brought by sedatives, which may have 
constrained the widespread of this technology 
[44].

Stimulating acupoints might ease the pain to 
a certain level. However, the timing and meth-
odology of this procedure are not completely 
certain, and the effect varies from stimulation 
at different acupoints. In addition, the cost in-
creases due to the need for additional tools or 
personnel to perform acupoint stimulation.

Air was initially employed for the gas-filling aid 
procedure. The major content in the air, howev-

er, is nitrogen, which the human body cannot 
absorb. Some patients may have postoperative 
bloating and pain when the body retains a 
significant amount of nitrogen. Later, CO2 was 
introduced to replace air and solved the issue 
of gas retention, but an increase in price is in-
evitable. It is challenging to spread awareness 
of this technique among the public. Contrarily, 
the water injection-assisted technology is both 
cost-effective and capable of compensating for 
the shortcomings of the insufflation approach. 
As research develops, more medical profession-
als may favor water injection-assisted technolo-
gy [45].

Discussion

Gastrointestinal endoscopy is an essential 
method for identifying gastrointestinal diseas-
es. Early digestive tract cancer screening is be-
ing implemented gradually in China due to the 
rising health awareness and ongoing improve-
ments in quality of life. According to the nation-
al circumstances, high-quality colonoscopy is 
recommended every 5-10 years in order to im-
prove the screening efficacy and decrease the 
number of patients with associated diseases. 
For regions and populations with accessibility, 
a sigmoidoscopy is advised every 3 to 5 years 
[46]. This review, based on current experimen-
tal investigations, focuses on the techniques to 
ease patient discomfort during gastrointestinal 
endoscopy. Table 1 compares various pain-re-
lieving methods adopted in colonoscopy from 
four aspects.

Conclusion

Based on current experimental investigations, 
this review summarizes the techniques for 
alleviating patient discomfort during gastroin-
testinal endoscopy. In general, gastrointestinal 
endoscopy technology is being continuously 
advanced, and we still need to conduct more 
in-depth research to provide a better medical 
experience for patients. 
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