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HIGHLIGHTS

« Percutaneous endoscopic gastrostomy is considered in patients who needs long time
enteral feeding.

- Patients’ selection, proper endoscopic insertion technique, early recognition of
complication and management are important.
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ABSTRACT

Percutaneous endoscopic gastrostomy (PEG) is considered in patients with insufficient oral
intake who need enteral feeding or therapeutic gastric decompression. PEG tube feeding is
generally superior to nasogastric tube feeding in terms of patients’ comfort, long-term use,
and feeding efficiency. Patient selection for PEG, the proper endoscopic insertion technique,
early recognition of complications, and appropriate management are important for patient
care. During preparation, adequate management of anticoagulation and antithrombotic
agents are important to prevent bleeding, and prophylactic antibiotics prevent wound
infection. Most complications are minor; however, major complications that require surgical
correction or are life-threatening may occur, such as wound infection, bleeding, buried
bumper syndrome, colocutaneous fistula, perforation, volvulus, and injuries to other organs.
This review presents practical guidelines for the selection and preparation of patients,
endoscopic insertion methods, and complication management strategies.

Keywords: Gastrostomy; Endoscopy; Enteral Nutrition

INTRODUCTION

Enteral or parenteral feeding is considered in patients with insufficient oral intake who
need an adequate nutrition supply. Compared with parenteral nutrition, enteral feeding has
some advantages (Table 1) [1]. Enteral feeding can be supplied with several methods [2,3]:
a nasogastric tube, a nasoenteric tube (nasoduodenal or nasojejunal tube), percutaneous
gastrostomy, percutaneous jejunostomy, and gastrojejunostomy (Table 2). In patients with

Table 1. Advantages of enteral feeding compared with parenteral nutrition

Advantages

Enteral feeding maintains digestive function.

Enteral feeding has a high efficiency of nutrient utilization.

The risk of cholecystitis is also lower compared to fasting or supplying only parenteral nutrition.

IgA secretion of the intestinal lymphoid tissue (gut-associated lymphoid tissue, GALT) prevents bacterial
translocation.

The burden of medical expenses is low.

Infection complications are infrequent.
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Table 2. Various methods of enteral feeding: indications and advantages.

Methods

Detail

Advantage

Nasogastric tube

Nasoenteroic tube

Percutaneous gastrostomy

Transgastric jejunostomy

Percutaneous jejunostomy

- Suitable for short term use

- Involves a risk of tube blockage because of the small tube diameter

- Suitable for short-term use.

- Can be considered if the risk of aspiration is high, such as in patients with postoperative
intestinal obstruction, ileus, and gastric paresis

- The remaining amount in the stomach cannot be checked.

- Continuous slow feeding is possible.

- Feeding can be started when the patient is hemodynamically stable.

- Suitable for long-term use

- Inappropriate if there is a high risk of reflux or aspiration.

- Suitable for short-term use.

- Can be considered if the risk of aspiration is high, such as in patients with postoperative
intestinal obstruction, ileus, and gastric paresis.

- The remaining amount in the stomach cannot be checked.

- Continuous slow feeding is possible

- Feeding can be started when the patient is hemodynamically stable.

- Suitable for short-term or long-term use

- Can be considered if the risk of aspiration is high, such as in patients with postoperative
intestinal obstruction, ileus, and gastric paresis.

- The remaining amount in the stomach cannot be checked.

- Continuous slow feeding is possible

- Feeding can be started when the patient is hemodynamically stable.

Easy to insert and fix

Reduced risk of aspiration

No need for continuous feeding
It can be used as gastrojejunostomy
Reduced risk of aspiration

Reduced risk of aspiration

https://e-bnr.org

intact airway reflexes, nasogastric, nasoduodenal, and nasojejunal tube feeding is suitable
for short-term (< 30 days) enteral feeding. Nasogastric tube feeding may cause complications

such as aspiration pneumonia, reflux esophagitis, esophageal ulcer due to mechanical

stimulation, erosion, sinusitis, irritation, ulceration, bleeding, esophageal reflux, and

aspiration pneumonia, as well as resulting in discomfort and even reducing feeding efficacy.

Because of the small tube diameter, feeding efficiency with a nasogastric tube is lower than
with percutaneous endoscopic gastrostomy (PEG). Nasogastric tube feeding is suitable for
patients who are expected to be able to consume food after rehabilitation. In comparison,
PEG tubes can be kept in place for a long time (i.e., more than a month) and have a wider
diameter, making it easier to supply nutrition. The choice between a nasogastric tube and

a PEG tube depends on the patient’s needs, preferences, nutrition status, diagnosis, and

life expectancy [4,5]. The goal of enteral nutrition is to improve patients’ nutritional status
and quality of life. This review covers the selection and preparation of patients, endoscopic

insertion methods, and complication management strategies.

INDICATIONS

PEG tube feeding is indicated if long-term difficulty in swallowing or prolonged failure
of oral feeding is expected, such as in patients with obstruction of the oropharynx or

esophagus, a pharyngeal tumor or esophageal tumor, or neuromuscular disorders such

as stroke. It can be used for palliative gastric decompression or for therapeutic purposes

in pediatric patients. The indications and contraindications of PEG tube placement are
summarized in Tables 3 and 4 [6-8]. The patient’s medical needs must be established prior to
PEG tube insertion. If an oral diet is expected to be possible in a short period of time or after

rehabilitation, there is no need to insert a PEG tube.

https://doi.org/10.12786/bn.2022.15.e2
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Table 3. Indications of PEG tube insertion

Indications

Diseases

Long-term partial failure of intestinal function
requiring supplementary intake
Neuromuscular disorders of swallowing/
psychomotor retardation

- Short bowel, fistulae, cystic fibrosis

- Motor neuron disease (amyotrophic lateral sclerosis)
- Multiple sclerosis, cerebral tumor

- Parkinson’s disease, cerebrovascular accident, multiple sclerosis, motor neuron disease, cerebral palsy.
- Dementia, psychomotor retardation

Reduced level of consciousness
Mechanical obstruction

Miscellaneous long-term failure of oral feeding,
long-term difficulty in swallowing is expected

- Head injury, intensive care patients, prolonged coma
- Head and neck cancer, esophageal cancer

- Burns

- Congenital anomaly (e.g., trachea esophageal fistula)

- Fistulae

- Cystic fibrosis

- Short bowel syndrome (e.g., after surgery for Crohn’s disease)
- Facial surgery

- Poly-trauma

- Chronic renal failure

- Gastric decompression

- Abdominal malignancy

PEG, percutaneous endoscopic gastrostomy.

Table 4. Contraindications of PEG tube insertion

Absolute contraindications

Relative contraindications

- Serious coagulation disorders or bleeding tendency
- Partial or subtotal gastrectomy

- Esophageal/gastric varices

- Hemodynamic instability

- Short life expectancy (less than 1 month)

- Sepsis

- Severe ascites

- Peritoneal dialysis

- Peritonitis

- Oral eating is expected to be possible in a short period of time after
rehabilitation

- Non-obstructing oropharyngeal or esophageal malignancy,
hepatomegaly, splenomegaly, esophageal obstruction

- Extreme obesity

- Previous midline laparotomy (can hinder the location of the puncture
site)

- Abdominal wall infection at the selected site of placement

+ Marked peritoneal carcinomatosis

- Endoscopic access is impossible due to an esophageal or oropharyngeal obstruction

« Colonic interposition
- Cardiorespiratory disease that prevents endoscopy

PEG, percutaneous endoscopic gastrostomy.

PREPARING THE PATIENT FOR PEG TUBE INSERTION

Anticoagulation and antithrombotic medications
PEG placement is considered an endoscopic procedure that involves a high risk of bleeding.

According to the clinical guidelines of European Society of Gastrointestinal Endoscopy
(ESGE) [9], aspirin has been shown not to increase the risk of bleeding and can be continued

[10].

Aspirin discontinuation should be considered on an individual patient basis depending

on the risks of thrombosis versus hemorrhage. In patients using anticoagulation and

antithrombotic medications, normal coagulation parameters should be present or abnormal
parameters corrected [9,11].

https://e-bnr.org https://doi.org/10.12786/bn.2022.15.e2 3/12
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For PEG tube insertion in patients at low risk of thrombosis, the ESGE Clinical Guideline
recommends:

- Discontinuing P2Y;, receptor antagonists (clopidogrel, prasugrel, ticlopidine,
cangrelor, ticagrelor, etc.) 7 days before the procedure (strong recommendation,
moderate-quality evidence).

- In patients on dual antiplatelet therapy, continuing aspirin (strong recommendation,
low-quality evidence).

- Discontinuing warfarin for 5 days before the procedure (strong recommendation,
high-quality evidence). The international normalized ratio should be checked prior to
the procedure to ensure that it is appropriate.

- Administering the last dose of a direct oral anticoagulant 3 days before the procedure
(strong recommendation, low quality evidence).

- Administering the last dose of dabigatran 5 days prior to the procedure for patients
with a creatinine clearance or estimated glomerular filtration rate of 30-50 mL/min

(strong recommendation, low quality evidence).

Antibiotics

The placement of a PEG tube is not considered a sterile procedure, and peristomal infection
is a common complication of PEG. Wound infections are mainly caused by contamination of
the internal bumper by bacteria in the oral cavity or skin incisions [12]. A systematic review
with a meta-analysis of randomized controlled trials demonstrated a significant reduction

in the incidence of peristomal infection when intravenous prophylactic antibiotics were
administered (pooled odds ratio [OR], 0.31; 95% confidence interval [CI], 0.22-0.44) [13].
Broad-spectrum antibiotic administration starting 30 minutes before PEG insertion and
lasting for 3 days after the procedure prevents local and systemic infections after the PEG
procedure [14,15].

Proton pump inhibitors and histamine receptor blockers

Proton pump inhibitors (PPIs) and histamine receptor blockers-increase gastric acidity,
stimulating gastric bacterial growth and increasing the risk of post-PEG wound infection;
therefore, it is recommended to discontinue these medications before PEG insertion.
However, PPIs and histamine receptor blockers can be used to reduce gastric secretion
leakage (e.g., gastric acid leaking through the gastrostomy tube), when post-PEG bleeding
is observed, or if ischemia and tissue ulcers occur due to internal bumps in the PEG
gastrostomy tube [6].

ENDOSCOPIC INSERTION TECHNIQUE

The endoscopic insertion is performed using one of three techniques. The pull type (Sacks-
Vine technique), is commonly used. Other techniques are the push type (Ponsky-Gauder
technique) and introducer type (Russell technique) [16-19].

Pull-type technique

1. Choose the puncture site (the closest site to the anterior wall of the stomach) using
transillumination of the inserted endoscope and palpation of the stomach.

https://doi.org/10.12786/bn.2022.15.e2 4/12
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Fig. 1. PEG endoscopic insertion: introducer technique.
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2. Disinfect this area with povidone-iodine and alcohol, and after local anesthesia,
puncture the gastric lumen.

3. Insert the guide wire through the catheter in the puncture needle and perform a skin
incision sufficient to pass the PEG tube. The guide wire inserted into the gastric lumen
is caught with biopsy forceps and discharged into the body.

4. Pull the guide wire at the punctured area of the abdominal wall from the mouth to the
stomach.

5. Insert the PEG tube into the stomach through the esophagus, and fix it to the stomach
wall by an internal buffer attached to the end of the PEG tube.

6. The procedure ends when the PEG tube protruding from the body through the
abdominal wall is fixed by an external buffer.

The introducer technique is a simple method developed in Japan. One can insert the
gastrostomy tube directly through a trocar inserted into the abdominal wall. The risk of
infection is low because the insertion of the endoscope ends once. However, it is easy for the
tube to escape due to balloon damage (Fig. 1).

COMPLICATIONS

PEG tube insertion is usually considered a safe procedure. The incidence of complications
has been reported to be 5%—-40% [20-22]. Wound infection is a common complication,

and most complications are minor. Nonetheless, major complications that require surgical
correction or are life-threatening may occur [20-22]. These complications can generally be
classified into three categories: endoscopic technical difficulties, PEG insertion procedure-
related complications, and late complications associated with PEG tube use and wound care
(Table 5, Fig. 2). Some late complications occur soon after tube placement, while others

https://doi.org/10.12786/bn.2022.15.e2 5/12
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Table 5. Complications associated with PEG tube insertion

Early complications (within 7 days) (Endoscopic procedure-related) Late complications (After the PEG tube track matures)
- Over-sedation - Gastric outlet obstruction

- Aspiration - Buried bumper syndrome

- lleus - Tube dislodgement

- Perforation - Peritonitis

- Pneumoperitoneum - Leakage of tube

- Wound infection - Wound infection

- Bleeding - Tube obstruction

- Liver, intestine, or spleen injury - Gastric fistula

- Granuloma formation

PEG, percutaneous endoscopic gastrostomy.

Fig. 2. PEG-related complications (A) ileus, (B) wound infection, (C) intra-abdominal hematoma, and (D) buried
bumper syndrome.

develop later, when the gastrostomy tract has matured. The risk factors, prevention, and
management of major or minor complications are described in Tables 6 and 7 [23-49].

THE TIMING OF FEEDING

The timing of feeding after PEG tube placement varies somewhat from institution to
institution; feeding is usually supplied after 24 hours, but there are reports that it is safe to
supply feeding last 3 hours.

https://e-bnr.org https://doi.org/10.12786/bn.2022.15.e2 6/12
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Table 6. Major complications associated with gastrostomy: risk factors, prevention, and management

Complications Incidence Risk factors, prevention, and management
Bleeding Rare Risk
A case report of rectus sheath Patients using anticoagulation and antithrombotic medications.
hematoma [20] Treatment [20-22]

1) Minor bleeding from the gastrostomy tract/abdominal wall
- Usually ceases spontaneously
- Apply pressure to the abdominal wound.
- Tightening the external bolster will compress the bleeding in the gastrointestinal tract.
2) Severe bleeding by injury of a large vessel with intraperitoneal or retroperitoneal bleeding may
need surgery

Injury to the stomach,  Very rare Risk
colon, small bowel, and Prior abdominal surgery with postoperative adhesions
tiver Prevention

Careful adherence to proper insertion technique with trans-illumination and palpation of the
stomach is important

Necrotizing fasciitis Broad-spectrum antibiotics
Surgical debridement
Buried bumper 1.5%-1.9% Cause
syndrome [23-36] Usually occurs in the first four Excessive tension between the internal and external bumper
months of using the tube. Prevention

- Proper fixation of the PEG tube and proper daily care that the
- Placement of gauze pads over the external bolster rather than underneath it to decrease pressure
- Avoiding excessive tension in tube fixation
Treatment depends on the type of the PEG tube
- Surgical removal of bump

Tumor seeding Head and neck or esophageal Clinical significance remains unknown
cancer
Ileus Perforation should be ruled out by X-ray or computed tomography imaging
Treatment

- Nil per os status
- Gastric decompression
- Intravenous hydration

Volvulus Volvulus can occur if the PEG tube is introduced into the posterior wall of the stomach
Treatment
Surgical repair.
Gastroparesis Usually transient; rarely, gastroparesis progresses to ileus
Treatment
Withholding feeding
Colocutaneous fistula Symptom presentation
[37-40] - Acute colonic perforation or obstruction.

- Chronic stool leakage around the gastrostomy tube and diarrhea resembling formula during
feeding (common).
Treatment
- Simply removing the tube and allowing the fistula to close
- Surgery if signs of peritonitis develop or the fistula fails to heal.
Aspiration pneumonia  Any time during the procedure Prevention

[41,42] or later, after feeding has - Avoid rapid infusion rate of enteral feeding,
started. - Upright position for 30 minutes after feeding
- Periodic check-up of gastric residual volume
Treatment

- Intravenous antibiotic
- Convert PEG to jejunostomy if recurrent aspiration pneumonia occurs

PEG, percutaneous endoscopic gastrostomy.

Start feeding [50,51]
1. After slowly injecting 50 mL of water through the tube, check for abdominal bloating,
pain, leakage, or vomiting, and if there is no abnormality, tube feeding begins.
2. Before feeding, the patient should take a 30°~60° semi-upright position.
3. The patient should lie down after 1 hour to prevent aspiration after feeding.

https://e-bnr.org https://doi.org/10.12786/bn.2022.15.e2 7/12
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Table 7. Minor complications associated with PEG tubes

Variables Prevention and management

Granuloma Resection and/or cauterization of tissue

PEG site herniation [43-45] Proper skin incision during PEG placement

Pneumoperitoneum [46] Most cases resolve after about a week; clinically not significant Management
- Observation, O, supply

Wound infection Cause

- Excessive pressure on the stoma
- Poor peristomal hygiene
- Gastric fluid leakage
Management
- Adjust the distance between the external bumper and the stoma
- Clean the stoma
- Place gauze underneath the external bumper and change it daily
Tube dislodgement [47] Suspect tube displacement if infusion of feeding is interrupted
Management
- Promptly manual correction of tube
- Re-insertion of a new feeding tube
Peristomal leakage [48,49] Prevention
Proper skin incision during PEG
Management
- Nil per os status and intravenous proton pump inhibitor
- Consider complete removal of the PEG tube or nasogastric tube feeding, or conversion to PEG jejunostomy, if it is

intractable
Persistent gastric fistula after removal
Tube extraction The PEG tube comes out accidentally or voluntarily
Management

- Immediately replace the tube
- If a new tube is not immediately available, place a Foley catheter temporarily through the stoma
Diarrhea Cause
- Hyperosmolar solution
- Lactose intolerance
- Poor absorption of fats
Management
- Use an isotonic diet and/or dilute a hypertonic diet
- Suppress lactose
- Use low-fat formulas
Constipation Cause
- Low fluid administration
- Insufficient fiber intake
Management
- Administer fluids in adequate amounts
- Increase the amount of fiber in the nutritional formula

Failure of stoma closure post- Management

removal (persistent gastro- - Endoscopic clipping, suturing, plugging, and banding techniques.
cutaneous fistula) [48,49] - Surgical fistula closure

Catheter obstruction Management

- Irrigation with water
- Continuous feeding: Wash the PEG tube with 20 to 30 mL of warm water every 4 hours
- Intermittent feeding: Wash the PEG tube with at least 15 mL of water before and after meals (30-50 mL each).

PEG, percutaneous endoscopic gastrostomy.

4. After feeding, make sure to flush the inside of the tube with 30-50 mL of water and
block it with a stopper.
5. Remove stitches on both sides around the PEG site after 2 weeks

Start continuous feeding
- Check hemodynamic stability in critically ill patients and decide when to start feeding.
- In the beginning, a continuous supply for 24 hours is recommended.
- Start slowly and reach the target speed within 24 to 72 hours.

https://e-bnr.org https://doi.org/10.12786/bn.2022.15.e2 8/12


https://e-bnr.org

bnr

Percutaneous Endoscopic Gastrostomy: Management Brain & NeuroRehabilitation

https://e-bnr.org

- For critically ill patients, start with 10 to 40 mL/h and increase 10 to 30 mL every 8 to 12
hours to reach the target speed.
- In non-critically ill patients, start at 50 mL/h and increase 15 mL every 4 hours.

It is preferable that the injection rate of continuous feeding does not exceed 120 mL/h.

Start intermittent feeding
1. Before and after injecting the enteral nutrient solution, about 30-50 mL of water is
injected.
2. For patients who are receiving enteral nutrition for the first time, start with 100-150 mL
of feeding each, 3 times per day.
3. Increase the amount by 200 mL every day and gradually proceed to the target amount.

It is recommended to stop feeding through a PEG tube due to an increased risk of aspiration
pneumonia when the residual amount is 200 mL or more in the stomach 2 hours after the
end of feeding.

EXCHANGE OF THE PEG TUBE

Exchanging the PEG tube is usually recommended every 6 months as long as the tube does
not get stuck. However, if there is no damage to the PEG tube, it can be used for more than
ayear. The PEG tube should be washed with 20 to 30 mL of warm water every 4 hours to
prevent food waste or medicine from becoming stuck in the PEG tube. It is worthwhile to
consider exchanging the tube for a button-type PEG tube for patients with high physical
activity [6]. The most common reason for PEG tube replacement is accidental removal by the
patient or pulling on the tube due to a change in position. If the PEG tube is removed due to
an accident, it is recommended to insert a new one within 24 hours to prevent obstruction
of the passage. If the immediate tube insertion procedure is not easy or if the insertion of
the PEG tube is delayed, inserting a Foley catheter and fixing it to the gastric lumen with

a balloon can prevent clogging of the passage. After PEG tube removal, the passage closes
automatically within a week or two.’

SUMMARY

Patients who have PEG tubes inserted usually have underlying diseases and poor nutritional
status. PEG insertion is generally considered to be a safe endoscopic procedure. However,
pre-procedure and post-procedure management is important. During preparation, adequate
management of anticoagulation and antithrombotic agents is important to prevent bleeding,
and prophylactic antibiotics prevent wound infection. Most complications are minor, and
wound infections are common; however, major complications such as bleeding, buried
bumper syndrome, colocutaneous fistula, perforation, volvulus, and injuries to other

organs may occur. The prevention and management of PEG-associated complications are as
important as PEG tube insertion.
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