L)

Check for
updates

Gut and Liver
https://doi.org/10.5009/gnl230174 _ .
pISSN 1976-2283 eISSN 2005-1212 Original Article

A Multicenter Survey of Percutaneous Endoscopic Gastrostomy in
2019 at Korean Medical Institutions

Jun Woo Park’, Tae Gyun Kim', Kwang Bum Cho?, Jeong Seok Kim?, Jin Woong Cho?®, Jung Won Jeon*,
Sun Gyo Lim5, Chan Gyoo Kim®, Hong Jun Park’, Tae Jun Kim8, Eun Sun Kim®, Su Jin Jeong,

Yong Hwan Kwon''', The Research for Multidisciplinary Therapeutic Endoscopy group of Korean Society of
Gastrointestinal Endoscopy

'Department of Internal Medicine, Kyungpook National University Hospital, Daegu, Korea; 2Department of Internal Medicine,
Keimyung University School of Medicine, Daegu, Korea; *Department of Internal Medicine, Presbyterian Medical Center, Jeonju,
Korea; “Department of Internal Medicine, Kyung Hee University Medical Center, Seoul, Korea; Department of Gastroenterology, Ajou
University School of Medicine, Suwon, Korea; ¢Center for Gastric Cancer, National Cancer Center, Goyang, Korea; "Department of
Internal Medicine, Yonsei University Wonju College of Medicine, Wonju, Korea; éDepartment of Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea; °Department of Gastroenterology, Korea University College of Medicine,
Seoul, Korea; "Department of Pediatric Gastroenterology, CHA Bundang Medical Center, CHA University, Seongnam, Korea;
""Department of Internal Medicine, School of Medicine, Kyungpook National University, Daegu, Korea

Article Info Background/Aims: This study aimed to review the indications, methods, cooperation, complica-
Received May 14, 2023 tions, and outcomes of percutaneous endoscopic gastrostomy (PEG).

Revised July 27, 2023

Accepted August 1, 2023

Published online November 28, 2023

Methods: Questionnaires were sent to 200 hospitals, of which 62 returned their questionnaires,
with a response rate of approximately 30%. Descriptive statistics were calculated to analyze the
responses to the questionnaires.

Results: In 2019, a total of 1,052 PEGs were performed in 1,017 patients at 62 hospitals. The
main group who underwent PEG was older adult patients with brain disease, particularly stroke.
Nutritional supply was an important purpose of the PEG procedure. “The pull method” was the
most commonly used for initial PEG insertion. The complications related to PEG were mostly
mild, with leakage being the most common. Patients who underwent PEG procedures were pri-
marily educated regarding the post-procedure management and complications related to PEG.
Preoperative meetings were skipped at >50% of the institutions. Regarding the cooperation be-
tween the nutrition support team (NST) and the physician performing PEG, few endoscopists
answered that they cooperated with NST before and after PEG. Moreover, the rate of NST certi-
fication obtained by physicians performing PEG and the frequency of attendance at NST-related
conferences were relatively low.
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Conclusions: This study shows a similar trend to that found in the previous PEG guidelines.
However, it covers new aspects, including team-based work for PEG procedure, nutrition sup-
port, and education for patients and guardians. Therefore, each medical institution needs to
select an appropriate method considering the medical environment and doctor’s abilities. (Gut
Liver 2024;18:77-84)
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INTRODUCTION and ongoing inflammation.” These patients are at an in-

creased risk of malnutrition, thereby leading to adverse out-

Difficulties in oral feeding may occur for various reasons, comes, higher mortality, and increased hospital costs.” Enteral
particularly in patients with underlying acute and chronic nutrition (EN) and intravenous nutrition supplies are used to
illness, stress-related catabolism, decreased appetite, trauma, nourish patients with malnutrition. Several studies have re-
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ported that EN has advantages over intravenous nutrition in
terms of cost, continuous nutrient supply, and decreased risk
of hospital-acquired infection.”” Nutrition supply through
the nasogastric tube is easy and convenient. However, it has
several disadvantages, including difficulty in maintaining the
position, esophageal damage, possibility of aspiration, and
limitations on long-term nutritional supply.”** Percutaneous
endoscopic gastrostomy (PEG) provides a safe and effective
way to provide supplemental EN to these patients.”””'’ To
date, several novel methods for PEG are performed depend-
ing on patients characteristics and the endoscopist’s abilities.
Although PEG is known a relatively safe procedure, it has
the potential risk of serious side effects such as bleeding,
aspiration pneumonia, colonic perforation, and even lead-
ing to death caused by procedure.*'*"" However, there has
been no clear consensus and guidelines on PEG insertion
and management in Korea. Recently, the European Society of
Gastrointestinal Endoscopy (ESGE) presented a PEG guide-
line; however, discrepancies with real-world clinical practices
in Korea were noted.”""* This study aimed to determine the
current status of PEG, including indications, methods, side
effects, and outcomes, and help establish a systematic PEG
guideline suitable for Korea, based on a survey conducted on
doctors who perform PEG procedures in Korea.

MATERIALS AND METHODS

This study was a questionnaire-based internet survey
conducted at approximately 200 hospitals affiliated with the
Korean Society of Gastrointestinal Endoscopy. In December
2020, questionnaires were sent to physicians performing
PEG through the Google platform. The survey covered the
overall contents related to PEG procedures performed at
each hospital during 2019 and consisted of 46 questions,
including characteristics of individuals undergoing PEG
procedures, indications of PEG, methods of PEG, and re-
lated complications. Most of the questions were to select one
answer; for some questions, multiple choices were allowed.
Furthermore, some questions were answered in a narrative
form without choices. Finally, 62 hospitals, excluding those
not performing PEG and not responding to questionnaires,
answered the questionnaire, with a response rate of ap-
proximately 30%. We analyzed the responses to the ques-
tionnaires using descriptive statistics. The questionnaire is
presented in Supplementary Material 1.
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RESULTS

1. Characteristics of responding medical institutions

In 2019, a total of 1,052 PEGs were performed on 1,017
patients at 62 hospitals participating in this survey. When
classifying hospital institutions by size, general hospitals
(45%) accounted for the largest number of institutions, fol-
lowed by tertiary general hospitals (34%), community hos-
pitals (10%), clinics (10%), and medical check-up centers
(1%). The number of PEGs performed by medical institu-
tions was the highest at tertiary hospitals (65%), followed
by general hospitals (27%), primary hospitals (4%), and
community hospitals (4%) (Fig. 1). The number of PEG
performers in each institution was 3—4 (39%), followed by
1-2 (34%), and 9-10 (2%). In most hospitals, gastroenter-
ologists (98%) performed PEG; pediatricians, surgeons and
radiologist also performed PEG.

2. Characteristics of patients who underwent PEG
The baseline characteristics of patients who underwent
PEG are presented in Table 1. The most common reason
for PEG was for supplying EN (95%), followed by struc-
tural obstruction (3%), and other reasons (2%). Neuro-
logical dysfunction (70%), particularly cerebral infarction
(45%), cerebral hemorrhage (17%), dementia (5%), and
Alzheimer disease (3%), was the most common underly-
ing disease in patients who underwent PEG. Cancer (18%),
particularly esophageal cancer (43%), throat cancer (23%),
and stomach cancer (14%), was the second most common
underlying disease. The primary clinical manifestation of
PEG was dysphagia (35%) followed by repeated aspira-
tion pneumonia (26%). The factors responsible for failure
of the PEG procedure were mainly the inability to access
the stomach from the abdominal wall (e.g., anatomical
abnormality of the gastrointestinal tract, position change
after surgery, or underlying disease), followed by inability
to insert an endoscope (e.g., oropharyngeal cancer), and

Medical check up center |0
Community hospital [l 49
Clinics |55
General hospital 334

Tertiary general hospital 814

0 200 400 600 800 1,000
Respondents (n)

Fig. 1. Percutaneous endoscopic gastrostomy number by the medical
institution.
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Table 1. Clinical Characteristics of Patients Undergoing Percutaneous
Endoscopic Gastrostomy

Characteristic No. (%)*

Sex

Male 563 (63)

Female 328(37)
Age group, yr

>50 851 (83)

20 to <50 86 (10)

<20 80 (7)
Indication

Nutritional support 937 (95)

Structural obstruction 30 (3)

Others 24(2)
Underling diseases

Cerebral infarction 455 (45)

Cancer 182 (18)

Cerebral hemorrhage 174 (17)

Dementia 52 (5)

Alzheimer's disease 29 (3)

Traumatic injury 28 (3)

Decompression therapy 1(0)

Others 96 (9)

*Total response numbers of each question could be different due to
response rate.

respiratory suppression following sedation. Procedures
selected following PEG failure were nasogastric tube inser-
tion (44%), surgical gastrostomy or jejunostomy (33%),
percutaneous endoscopic jejunostomy (12%), and percuta-
neous transesophageal gastric tube intubation (6%).

3. Status PEG team support

In the investigation of conducting preoperative meetings
for risk assessment, nutritional status assessment, and future
status review, more than half of the institutions (60%) an-
swered that they did not conduct meetings. Only 3% of the
institutions reported conducting preoperative meetings in
all PEG cases. Regarding the cooperation between the nutri-
tion support team (NST) and the physician performing the
PEG, respondents who answered that they cooperated were
fewer than those who answered that they did not cooperate.
Regarding the acquisition of NST certificates for doctors
performing PEG, only 7% of institutions answered that all
physicians acquire a license for NST. On the other hand,
about half of the institutions (49%) responded that physi-
cians do not get certified and 44% of institutions responded
that some of physicians obtain NST certificates. Approxi-
mately 20% of the physicians performing PEG stated that
they regularly participate in NST-related conferences.

4. PEG methods
1) Preparing PEG insertion
PEG was performed mostly in the endoscopy unit

Table 2. Preparations for PEG

Variable No. (%)
Placement performing PEG
Endoscopy room 57 (92)
Operating room 1(2)
Other 2(3)
No response 2(3)
Tests before PEG*
Abdomen X-ray 45(32)
Chest X-ray 41(29)
Blood test 41(29)
Abdomen CT 10(7)
Endoscopy 1(1)
None 2(2)
Sedation before PEG
Conscious sedation 47 (76)
General anesthesia 2(3)
Anesthesia of the pharynx alone 2(3)
Determined on a case-by-case basis 8(13)
No response 3(5)

PEG, percutaneous endoscopic gastrostomy; CT, computed tomogra-

phy.
*Multiple response question.

Table 3. Drugs for Percutaneous Endoscopic Gastrostomy

Variable No. (%)

Anticholinergics

Use 15 (24)

Do not use 44.(71)

No response 3(5)
Time to start antibiotics

Pre-procedure 30 (48)

Pre- and post-procedure 17 (28)

Post-procedure 10 (16)

No response 5(8)
Antacid

Use 25 (40)

Do not use 34(55)

No response 31(9)
Duration of using antibiotics

1 day 33(53)

2-3 day 21 (34)

More than 1 wk 3(5)

No response 5(8)

(92%), followed by the pediatric intensive care unit (2%),
operating room (2%), and fluoroscopy room (2%). Ab-
dominal X-ray (32%) was the most frequently performed
preoperative examination, followed by chest X-ray (29%)
and blood tests (29%). The most frequently performed
preoperative anesthesia was conscious sedation (76%)
(Table 2). In the survey regarding antibiotic use, the most
common response was to use antibiotics only before the
procedure (48%), followed by using them both before and
after the procedure (28%), and only after the procedure

https://doi.org/10.5009/gnl230174 79



Gut and Liver, Vol. 18, No. 1, January 2024

(16%). Regarding the duration of antibiotic use, only 1 day
(53%) was the most frequent response, followed by 2 to 3
days (34%) and more than 1 week (5%). Anticholinergics
and antacids were not mainly used as preoperative medi-
cations. Among antacids, proton pump inhibitors (PPIs)
were used the most commonly used (Table 3). Regarding
the needle puncture method, pressing on the abdominal
wall with endoscopy using an endoscope (72%) was the
most frequently used method. The first choice of PEG
insertion method was the pull method (51%), followed by
the introducer technique (32%) and push technique (5%).

Table 4. Techniques for PEG Insertion and Tube Types According to
Fixed Position

Variable No. (%)
Method of needle puncture
Pressing on the abdominal wall with endoscopy 45(72)
After abdominal CT, localization through endoscopy 6(10)
Using fluoroscopy 1(2)
No response 10 (16)
Method of PEG insertion*
Pull technique 33(51)
Introducer technique 21(32)
Push technique 3(5)
Pull or introducer technique 6(10)
Pull or push technique 1(2)
PEG tube type fixed inside the stomach
Balloon type 36(58)
Bumper type 8(13)
Balloon or bumper type 14 (23)
No response 4(6)
PEG tube type fixed outside the stomach
Tube type 46 (74)
Button type 7(11)
Combination of tube and button type 5(8)
No response 41(7)

PEG, percutaneous endoscopic gastrostomy; CT, computed tomogra-
phy.
*Multiple response question.

1 wk after procedure J2

2-3 day after the procedure 11
Day of procedure 12
Day after procedure 75

0 20 40 60 80
Respondents (%)

Fig. 2. Timing of nutrient supply through a tube after the percutane-
ous endoscopic gastrostomy procedure.

80 www.gutnliver.org

Regarding the method used to fix the PEG tube inside the
stomach, the balloon type (58%) was used more than the
bumper type (13%). The tube type (74%) was the most
common device used to fix the PEG tube outside the body
(Table 4).

2) Tube exchange

Regarding the reasons for changing the PEG tube, re-
placement according to the cycle accounted for the high-
est percentage, and other reasons, including self-removal,
and functional abnormalities, were noted. The average
duration of tube replacement was 6 to 12 months (70%),
more than 12 months (16%), and less than 6 months
(14%). The average replacement period according to the
internal fixation method (balloon or bumper type) was
6 to 12 months, similar to the previous result. PEG tube
exchange was performed under endoscopic observation
(42%), manual exchange (18%), and a combination of both
(40%). As a method for checking tube placement located
inside the stomach during the exchange, endoscopy (64%)
was the most common, followed by air injection via PEG
(13%), fluorography (8%), influx of gastric acid to the
tube (6%), and case by case (9%). When fixing the PEG
tube inside the stomach, the balloon type (62%) was used
more frequently than the bumper type (14%). Particularly,
as a method for removing the tube when exchanging the
bumper-type PEG, pulling and removing through the
gastrostomy hole (69%) was the most commonly used,
followed by endoscopic removal after excision of the PEG
tube (23%). Furthermore, regarding problems that oc-
curred upon tube removal, bleeding and skin damage from
the gastrostomy hole were the most frequently experienced
problems (64%), followed by injury to the oral cavity and
esophagus when the endoscope was removed following
PEG tube resection (25%) and complications due to intes-
tinal obstruction during spontaneous discharge (12%).

The day of the procedure 9

The next day after

the procedure 40

1 wk later 51

0 20 40 60
Respondents (%)

Fig. 3. Timing of shower for the first time after percutaneous endo-
scopic gastrostomy procedure.
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Others* 8
Vomiting | 2
Constipation | 2
Pneumonia 6
Diarrhea 8
PEG site granulation tissue 20
Self removal 24
PEG site leakage 30

0 10 20 30 40
Respondents (%)

Aspiration pneumonia 6
PEG site infection 8
Gl bleeding 8
PEG tube displacement 11
Pneumoperitoneum 16
Buried bumper syndrome 17

Excessive leakage 34

0 10 20 30 40
Respondents (%)

Fig. 4. The rates of complications reported within 2 weeks (A] and 1 year (B) following percutaneous endoscopic gastrostomy insertion. PEG, per-
cutaneous endoscopic gastrostomy; Gl, gastrointestinal. *Others; incision site bleeding, incision site pain.

3) Feeding following PEG insertion

Regarding when to start supplying nutrients through
the tube following the PEG procedure, the next day after
the procedure (75%) was the most preferred time, followed
by the day of the procedure (12%), 2 to 3 days following
the procedure (11%), and 1 week following the procedure
(2%) (Fig. 2). The first shower allowed following PEG in-
sertion was usually 1 week later (51%), the next day after
the procedure (40%), and the day of the procedure (9%)

(Fig. 3).

5. PEG-related complications

Regarding major complications, one patient died within
1 month following PEG insertion and one case of death
during PEG exchange. Minor complications occurred in
46% within 2 weeks following PEG insertion. Types of
complications were PEG site leakage (30%), self-removal
(24%), PEG site granulation tissue (20%), diarrhea (8%),
pneumonia (6%), constipation (2%), vomiting (2%), and
others (8%). When examining complications 1 year follow-
ing PEG insertion, excessive leakage at the PEG insertion
site (34%), buried bumper syndrome (17%), pneumoperi-
toneum (16%), PEG tube displacement (11%), gastrointes-
tinal bleeding (8%), PEG site infection (8%), and aspiration
pneumonia (6%) were evaluated (Fig. 4).

6. Education for PEG

Education for patients who underwent PEG or their
guardians included the following two main topics: post-
procedure management and PEG-related complications.
Of the two topics, post-procedure management education
was covered more than PEG-related complications. When
dividing “post-procedure management” in detail, educa-
tion on preventing and managing PEG-related infections
(e.g., how to check infection and the method of disinfec-
tion) was predominantly provided. Additionally, education

on tube management (e.g., position and self-removal),
tube feeding method (e.g., posture during and after feed-
ing and feeding time), and replacement time were covered.
Regarding education on complications, PEG insertion site-
related problems (e.g., skin redness, infection, leakage, and
bleeding) were mainly dealt with.

DISCUSSION

Our results showed that the PEG procedure was com-
monly performed by gastroenterologists in the endoscopy
units of tertiary hospitals under conscious sedation. PEG
was primarily performed in older adult patients with an
underlying brain disease, particularly stroke (45%), and
nutrition supply was the most important purpose of the
PEG procedure. These trends have been observed in other
studies as well. **'* The main reason why PEG could not be
performed was that it was difficult to access the stomach
anatomically and structurally. If the PEG procedure could
not be performed, “nasogastric-tube insertion (44%)” and
“surgical ostomy (33%)” were the next alternatives.'’ As a
preoperative examination, simple tests, including X-rays,
and blood tests, were primarily performed in most cases in
Korean endoscopists. Before performing PEG, it is signifi-
cant to determine the contraindications of the procedure.
Regarding potential hemorrhagic risk, percutaneous access
(e.g., PEG and percutaneous endoscopic jejunostomy) is
a high-risk procedure.'"'> Moreover, patients undergo-
ing PEG frequently take antiplatelet agents, direct oral
anticoagulants, or warfarin owing to underlying diseases,
which increases the risk of bleeding.'® Therefore, the ESGE
guidelines recommend performing complete blood count
(with particular attention to the platelet count) and coagu-
lation test in the preprocedure access (the recommended
thresholds are a platelet count of >50,000/uL and an inter-
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national normalized ratio of <1.5). Furthermore, to check
structural and anatomical abnormalities, including bowel
obstruction, altered/unfavorable gastric anatomy, impaired
gastric emptying, and the presence of ascites, which can
worsen the maturation of the stomal track and increase the
risk of bacterial peritonitis, X-rays can be performed."”"*
Moreover, if a more accurate image examination is needed,
computed tomography can be considered.*"’

One of the distinctive aspects of this study is the team-
based work for PEG. Approximately 80% of institutions
reported not conducting pre-meetings among workers
related to PEG procedures. Additionally, the acquisition of
a nutritional intensive care team certificate and attendance
of NST-related conferences by physicians performing PEG
was low, and there was a lack of cooperation between NST
and physicians performing PEG. For the efficacy of EN
support and to prevent potential complications, the ESGE
guidelines recommend that patients with enteral tubes are
regularly monitored by a dedicated multidisciplinary team
(in collaboration with home caregivers, nurses, and general
practitioners). However, NST-related activities were not
sufficiently performed in most Korean institutions. PEG
is only focused on providing a nutritional supply route for
patients; therefore, it appears that awareness of the need for
proper nutritional supply for patients with PEG is deficient
among physicians, and objective indicators of NST are in-
adequate. Employing several opportunities for educating
NST and encouraging teamwork for PEG is necessary.

The use of antibiotics for preventing infection is sig-
nificant because the PEG procedure has a risk of infec-
#6512 In this study, Antibiotics tended to be given
the day before the procedure as a single dose. This shows a

similar tendency to “administration as a single dose before
9,13,14

tion.

surgery” as recommended by the ESGE guidelines.
However, there was a lack of details, including the type of
antibiotic and route of administration, in this study. The
effects of anticholinergics on PEG have not been studied,
reflecting their clinical disuse in this study. Conversely, it
is known that PPIs can minimize peristomal leakage by
inhibiting gastric acid secretion and help prevent various
complications, including gastrocutaneous fistula."***'
However, our study showed a tendency not to use PPI.
Based on previous studies on the effect of PPIs on PEG so
that those who perform PEG can recognize the need for
PPIs and actively use it, must be undertaken.”"** Regard-
ing the techniques of PEG, the pull technique was most
commonly used when performing PEG for the first time.
Currently, this is the method recommended as the basic
PEG insertion in the ESGE guidelines and used as the
primary choice in most institutions not only for adults but
also for children.**"* If problems regarding the function
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of the PEG tube were not observed, it was mainly replaced
according to the exchange cycle; the period was approxi-
mately 6 to 12 months in this study." The replacement
period according to the internal fixation type of PEG was
also the same at 6 to 12 months. Replacement processes,
including the confirmation of the tube placement, were
mainly performed under endoscopy observation. When
exchanging the bumper-type PEG, the method of pulling
the tube and removing it through the gastrostomy hole
was the most commonly used, and major complications
during this process included bleeding and skin damage."**
Regarding when to start EN following gastrostomy cre-
ation, approximately 75% of the cases started on the day
following the PEG procedure. This result was somewhat
different from the ESGE guidelines’ strong recommenda-
tion that EN may be started within 3 to 4 hours following
uncomplicated placement; however, it was consistent with
starting EN within 24 hours recommended in several pre-
39242 1n other words, it is a common opinion
to begin supplying EN through the tube as soon as possible
when contraindications are not observed.”*” In particular,
this study additionally investigated the suitable time for a
shower following the PEG procedure, which may be con-
sidered one of the important things for a patient’s quality of
life. This issue has not been addressed in previous studies
or guidelines, and providing what patients need in actual
clinical practice is meaningful. There are very few cases

vious studies.

of serious complications, including PEG-related deaths.
However, after the procedure, postoperative leakage at the
PEG insertion site occurred most frequently regardless of
the time duration following PEG.”"*"** From this point of
view, the ESGE guidelines strongly recommend consid-
ering peristomal leakage as the main PEG-related post-
procedural complication and suggest that effort for treating
any underlying predisposing diseases should be made in
the case of peristomal leakage.”'* To prevent leakage, local
treatment with absorbing agents, stoma adhesive powder,
and zinc oxide can be used to reduce skin irritation in the
puncture site. In the case of leakage occurrence, the PEG
tube should be removed, and a new PEG tube should be
placed at a different site.”*"* As previously mentioned,
the possibility of complications following the procedure
exists at any time; therefore, PEG education for patients,
and guardians is highly significant. Post-procedure man-
agement is particularly important in situations where
medical help is unavailable. Considering that the outside
and inside of the body are connected through the tube, and
feeding continuously progresses through this passage, it is
easily exposed to infection.*”™ In fact, infection-related
education was most covered; however, the emphasized
details of education were different for each institution
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in this study.”” In previous guidelines, the educational
part of PEG, including infection, was not dealt with suf-
ficiently.'*"' Consequently, essential points regarding PEG
education have not been delivered well to patients in real
clinical practice.” Therefore, the results of this study indi-
cate that education for PEG needs to be formulated more
systematically in the future. Recently, the current Korean
PEG guideline was introduced and this study will supple-
ment the shortcomings of the current guideline.'*'"'*'**

There are several limitations of this study. The first is
the low response rate to the survey (about 30%). In terms
of research methods, it can be seen as one of the limita-
tions of web-based survey using Google Forms. Also,
most low-grade medical institutions that do not perform
PEG procedures cannot participate in the survey because
PEG is restrictively performed at tertiary hospitals with
capable doctors and equipment in Korea. The difference
in response rate for each question is considered as another
limitation. It means that there are some questions that are
difficult or impossible for respondents to answer. This
probably indicates that, due to the lack of consensus on
PEG, each hospital performs PEG according to their own
conditions and circumstances. For example, NSTs do not
exist in some hospitals and even in hospitals where NST
exists, there are no clear guidelines of NST for PEG. That
could be the reason why the response rate for NST-related
questions is low or different.

In conclusion, PEG is a relatively safe and effective pro-
cedure using an endoscope; however, patients undergoing
PEG were frequently in poor nutritional status and had
underlying diseases, particularly older adults. Therefore,
physicians must select a proper workup and an effective
technique for PEG and educate regarding PEG manage-
ment considering the characteristics of the patient group.
This study was conducted for Korean medical institutions
in the form of a questionnaire about PEG. By comparing
and analyzing the results of the survey with the existing
guidelines and, in particular, by dealing with details not
mentioned in the previous guidelines, we attempted to
reach a consensus on safe and effective PEG. Therefore,
each medical institution needs to select an appropriate
method considering the medical environment and the
physician’s expertise.
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