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Abbreviations

PEG	 Percutaneous endoscopic gastrostomy
PEG-J	 Percutaneous endoscopic gastrostomy-jejunostomy
PEJ	 Percutaneous endoscopic jejunostomy

�Introduction

Enteral access is artificial access to the gastrointestinal tract 
to provide a means of nutritional support and gastrointestinal 
decompression. Enteral nutrition allows patients with a func-
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tional gastrointestinal tract and who have difficulty with oral 
intake of food to maintain nutritional status. Enteral feeding 
allows for more physiologic digestion and preserves gastroin-
testinal integrity and local defense. Enteral feeding is increas-
ingly recognized as therapeutic for critically ill patients, 
attenuating severity and reducing complications of their 
underlying conditions.

Access for enteral feeding is established by placement of 
tubes through natural orifices or directly by percutaneous or 
surgical approaches. For short-term use (<4  weeks), enteral 
tubes are temporarily placed through the nasal or oral pas-
sage. However, prolonged use of oral or nasal enteral tubes is 
poorly tolerated and may create local complications; thus, 
direct access to the stomach or small intestine is recom-
mended for the use of enteral tubes longer than 4 weeks. The 
percutaneous approach is a popular alternative to surgically-
created stomas, albeit each has its own advantages and 
disadvantages.

Percutaneous endoscopic gastrostomy (PEG) was intro-
duced in 1980 by Michael Gauderer, MD, and Jeffrey Ponsky, 
MD [1]. The procedure was performed on a 4  month-old 
infant with the intent to create a sutureless opposition of the 
stomach to the peritoneum and abdominal wall without lapa-
rotomy [2]. Although originally intended for children, PEG is 
now widely performed across all age groups. In the USA, 
more than 200,000 PEG procedures are performed annually 
by surgeons and gastroenterologists. The advantages of PEG 
include convenience and the use of moderate, conscious seda-
tion compared to general anesthesia. Compared to the stan-
dard open Stamm gastrostomy, PEG is associated with 
reduced operative time, expense, the incidence of complica-
tions, and less recovery time [3]. The PEG procedure has also 
undergone several modifications and has led to the other 
modalities of enteral access, such as percutaneous endoscopic 
gastrojejunostomy (PEG-J) and percutaneous endoscopic 
jejunostomy (PEJ) [2].
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�Patient Selection

The suitability for enteral access should be assessed and con-
firmed by a multidisciplinary team, including an endoscopist 
and nutritional support team. Patients should be evaluated by 
history, physical examination, and risk factors prior to per-
forming the operation. Proper patient selection is a key to 
achieving successful outcomes.

�Gastric Feeding and Decompression

Gastrostomy is the most common route of prolonged enteral 
feeding (>4 weeks). Patients must have normal gastrointesti-
nal motility and adequate stomach anatomy for gastric access. 
Patients selected for PEG often have impaired swallowing, 
contraindications to oral intake, metastatic disease, or neuro-
logic impairment.

Patients with upper GI malignancy are candidates for 
PEG due to obstruction and side effects of tumor radiation 
impeding swallowing abilities. Up to 64% of patients with 
head and neck carcinoma have dysphagia and associated 
malnutrition. Malignancies in the upper gastrointestinal tract 
can cause gastric outlet or intestinal obstruction. PEG is per-
formed in these patients for decompression of abdominal 
pressure, to alleviate nausea and vomiting, and to provide 
supplemental nutrition. However, PEG should not be per-
formed if the patient has esophageal cancer and may require 
gastric conduit reconstruction.

Inability or difficulty to swallow due to neurologic disor-
ders, such as stroke and ALS, are indicators for enteral feed-
ing [4]. Indicators of prolonged dysphagia may include 
aspiration, pneumonia, and lesions of the frontal and insular 
cortex of the brain [5]. Because under-nutrition is associated 
with poor prognosis, stroke patients should be initiated for 
enteral feeding early as most require prolonged nutrition 
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support [6]. However, one study did show that placement 
within seven days of a stroke may increase the risk of death 
[7]. Compared to NG tube feeding, PEG -tube feeding for 
neurologic disorders is associated with fewer treatment fail-
ures and GI bleeding and has higher feed delivery and albu-
min concentration. However, the placement of PEG in 
patients with advanced dementia or Alzheimer’s disease may 
not be useful. Although these patients have poor nutritional 
intake, PEG -tube feeding does not appear to prolong sur-
vival, according to seven observational studies [8, 9].

Patients with severe cerebral injury or trauma may also 
require enteral nutrition. Although recovery time and the 
expected duration of nutrition support are unclear, some 
studies suggest that PEG placement can be performed in 
14 days to restore physiological digestive function [10].

PEG also allows patients with chronic inflammatory intes-
tinal disorders, such as Crohn’s disease and cystic fibrosis, to 
meet their nutritional needs. Crohn’s disease was initially 
believed to be a contraindication due to disease occurrence 
within the gastrostomy tract. However, PEG placement is 
now commonly performed to improve weight and growth in 
children with Crohn’s disease. Similarly, patients with cystic 
fibrosis experience a greater improvement in nutritional sta-
tus and pulmonary function with early intervention from 
PEG [11].

�Jejunal Feeding

Jejunal feeding is achieved through percutaneous endoscopic 
gastrostomy-jejunostomy (PEG-J) or percutaneous endo-
scopic jejunostomy (PEJ). Although there is no difference in 
mortality between gastric feeding and jejunal feeding, jejunal 
feeding is considered in situations when the placement of a 
conventional PEG tube is unsuitable. Several meta-analyses 
show that there is no difference in mortality between jejunal 
feeding and gastric feeding. Both procedures are acceptable; 
however, jejunal feeding may be preferred due to anatomical 
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factors and intolerance to PEG. Insufficient amount of stom-
ach due to gastrectomy and gastrojejunostomy allows more 
proximal access to the jejunum by a standard endoscope. A 
common scenario for this is patients with a Roux-en-Y gas-
trojejunostomy, where the endoscope can access the roux 
limb in an ante-colic position. Thus, PEJ is often preferable 
compared to PEG-J or PEG in patients with previous upper 
gastrointestinal surgeries for nutrition support.

Jejunal feeding is also recommended in patients with 
recurrent aspiration, gastric outlet obstruction, altered gastric 
motility, or who had gastric feeding intolerance. Delivery of 
nutrients to the small bowel can attenuate problems with 
aspiration, vomiting, or reflux due to gastroparesis, GERD, or 
recurrent aspiration. If a PEG is already present, PEG can be 
converted to PEG-J. A PEG-J is also beneficial for simulta-
neous jejunal feeding and gastric decompression in the pres-
ence of gastric outlet obstruction.

Jejunal feeding may be physiologically beneficial for patients 
with severe chronic pancreatitis. Nutritional management for 
pancreatitis should include minimal stimulation of the exopan-
creas, while providing optimal nutrition. Oral or gastric feeding 
stimulates the cephalic, gastric, and intestinal phases of pancre-
atic secretion and thus leads to significant pancreatic secre-
tions. Conversely, jejunal feeding has less disturbance or 
impact on normal gut hormone and exocrine pancreas secre-
tions. Several case reports have reported successful outcomes 
from PEJ therapy in this subset of patients [12].

�Special Considerations

Obesity With the emergence of the worldwide obesity epi-
demic over the last few decades, an increasing number of 
patients with obesity require enteral nutrition support. Obese 
patients can present a challenge due to increased difficulty of 
transillumination or digital palpation with a thicker abdomen 
and additional adipose tissue. However, recent studies report 
an 89.6–97% success rate and 0% mortality rate for PEG in 
overweight and obese patients [13–15].
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Pregnancy Special precautions must be taken when per-
forming PEG in pregnant women. PEG insertion may pose a 
risk of injury to uterus and fetus. However, PEG has been 
performed successfully in pregnant women without any 
major complications.

�Absolute Contraindications

Prior to the placement of the natural access tube, the overall 
patients’ prognosis and ability to recover are important con-
siderations. Although increasing studies suggest earlier initia-
tion is acceptable, the consensus remains that enteral feeding 
is reserved for long-term feeding (>4 weeks). PEG, PEG-J, or 
PEJ tubes should not routinely be offered if life expectancy is 
<4  weeks or cannot improve the patient’s quality of life. 
Other contraindications are severe ascites, discontinuous 
esophagus, hemodynamic instability, septic shock, and coagu-
lopathy (INR >1.4).

�Preoperative Considerations

�Antibiotic Prophylaxis

Wound infection is the most common complication associ-
ated with trans-abdominal enteral access. In addition, many 
patients who require enteral nutrition are inherently at high-
risk for infection, such as old age, malnutrition, and immuno-
suppression, further emphasizing the need for prophylactic 
antibiotics. The risk for infection indicates the need for pro-
phylactic antibiotics with broad-spectrum coverage, such as 
cefazolin. According to a meta-analysis of ten randomized 
clinical trials, cephalosporin and penicillin-based antibiotics 
have a similar relative risk reduction (64% and 62%) and 
absolute risk reduction (10% vs. 13%, respectively) [16]. 
Systemic antibiotics should be administered as prophylaxis 
30 min prior to the procedure, unless the patient is already 

K. Ifuku and S. Tsuda



293

receiving broad-spectrum antibiotics. Decolonization of 
equipment prior to the procedure may also decrease risks of 
MRSA infection.

�Sedation

Moderate or conscious sedation is frequently used for endo-
scopic procedures. However, comorbid conditions, such as 
obesity, seizure disorder, neurologically impaired conscious-
ness, may indicate the need for anesthesia-assisted sedation. 
Accordingly, sedation is associated with the risk of cardiopul-
monary complications. Patients should be carefully assessed 
for these risks preoperatively, and interventional equipment 
should be present during the procedure. Alternatively, a 
method for unsedated PEG placement has been described 
for highly select patients whose risk of anesthesia outweighs 
the benefit. Woodward et  al. describe the nasal unsedated 
seated PEG using nasal endoscopes in patients with progres-
sive neurodegenerative disorders that employ only the use of 
local anesthetic with acceptable success and complication 
rates [17].

�Anticoagulation and Antiplatelet

Anticoagulation and antiplatelet therapy increase risk of 
hemorrhage during and after the procedure. In a prospective 
study of patients undergoing upper endoscopy, cessation of 
antiplatelet therapy 10–14 days prior to procedure was associ-
ated with less procedural bleeding. While the use of aspirin 
can be continued, discontinuation of warfarin and clopidro-
grel is recommended. The concomitant use of heparin is 
contingent on the risk for thromboembolism. Cardiac consul-
tation is recommended for patients with severe cardiac condi-
tions or at high risk for cardiac occurrences.
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�Consent

Consent should be obtained from the patient, or family mem-
bers or representative if the patient is unable. The concept of 
tube feeding, including nutritional benefits and the burden of 
tube placement and feeding in addition to complications, 
must be acceptable to the patient and family or caregivers. 
Although the goal of enteral tube placement is to improve 
nutritional status and prolong survival, tube feeding may 
have major implications on quality of life.

�Techniques

�Percutaneous Endoscopic Gastrostomy

In principle, PEG can be placed by thre methods: pull, push, 
or introducer techniques. The original method, referred to as 
the “pull” technique, was first described in 1980 by Ponsky 
and Guaderer and is the most frequently used method today. 
Prior to the procedure, feeding is suspended for 8 h and sys-
temic antibiotic prophylaxis is administered. Patients undergo 
conscious sedation, often with topical sprays for posterior 
pharyngeal topical anesthesia. The procedure begins with a 
diagnostic upper endoscopy. The gastroscope is introduced 
trans-orally under direct vision and advanced through the 
esophagus and into the stomach and duodenum. The stomach 
anatomy is evaluated and its contents are aspirated. The 
abdomen is insufflated to ensure that the stomach is in close 
apposition to the abdominal wall.

Next, an access site in the mid-epigastrium region, where 
the stomach and abdominal wall are in closest apposition, is 
chosen for PEG placement. This is marked by the area with 
maximal transillumination in the mid-epigastrium region and 
is ascertained with indentation of the anterior gastric wall by 
external digital pressure (Fig. 14.1). This position on the ante-
rior gastric wall typically is the midway point between the 
greater and lesser curvatures, thus avoiding the associated 
vascular structures.
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Figure 14.1  Transillumination of abdominal wall during initial 
needle access during PEG

At the site of gastric indentation, a small incision, approxi-
mately 0.5 cm in length is made. Under endoscopic visualiza-
tion, the trocar and/or guidewire are inserted via puncture 
needle through the abdomen and grasped by the endoscope 
snare. As a unit, endoscope and snared guide wire are with-
drawn through the mouth. The gastrostomy tube is connected 
to the guidewire from the mouth end and “pulled” back into 
the stomach via the guidewire from the abdominal end. An 
internal bumper is placed for fixation against the gastric wall, 
as well as an external bumper to secure the PEG tube in 
place (Fig. 14.2). An upper endoscopy is repeated to confirm 
positioning of the inner opening and bumper placement, as 
well as to confirm no bleeding from the gastrotomy site.
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Figure 14.2  Endoscopic confirmation of internal bumper place-
ment of PEG tube demonstrating absence of bleeding and opposi-
tion of both bumpers with the abdominal wall and gastric wall 
without ischemia

�Push and Introducer Techniques

Modifications to the procedure or equipment have led to the 
development of other techniques for PEG.  The Sack-Vine 
“push” method is similar to the “pull” technique, except that 
the tube is “pushed” through oral cavity and stomach with a 
more rigid introducer, until it emerges from the abdominal 
wall. Both “push” and “pull” technique have comparable suc-
cess and complication rates [18, 19].

The Russell “introducer” method uses principles from 
insertion of central venous catheters and pacemaker wires. 
Using an introducer an after skin incision, the balloon-tube is 
inserted directly from the abdomen into the gastric lumen. 
With the catheter remaining, the introducer is removed and 
the balloon is inflated to affix against the stomach wall [16]. 
Proper placement of the catheter is confirmed 
endoscopically.
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�Safe Tract Technique

The safety of the site can be tested by performing the safe 
tract technique as described by Foutch et al. Using an aspirat-
ing, lidocaine-filled syringe, the needle is inserted into the 
stomach. If air bubble is simultaneously aspirated into the 
needle, then access to the stomach is successful and that a 
safe tract is achieved. If air or viscous fluid appears prior to 
entry to the stomach, then the small bowel or colon was punc-
tured, in which case the tube insertion site should be re-
selected. Some experts suggest that this step may be more 
favorable than transillumination. The effectiveness of transil-
lumination has been challenged. Conversely, according to 
Foutch, no procedural failure occurred when a successful 
safety tract was achieved [20].

�Percutaneous Endoscopic Gastrjejunostomy

In a PEG-J procedure, a jejunal extension tube is placed 
through a PEG tube. Like PEG, PEG-J uses a gastrostomy 
site Fig. 14.3. In the past, jejunal tubes were inserted through 
the gastrostomy site but this often resulted in tube migration 
when the endoscope was withdrawn. Recent techniques and 
kits use an over-the-wire guide to insert a thinner jejunos-
tomy. The procedure begins similarly to PEG with placement 
of a PEG tube. From the PEG insertion site, a guidewire is 
inserted through the PEG tube and advanced into the small 
bowel with endoscopic assistance. Tube placement distal to 
the ligament of Treitz is recommended for jejunal feeding to 
prevent retrograde migration. The tube is also secured by 
endoscopically-placed clips. Then the endoscope is then with-
drawn. With the guidewire remaining, the jejunal tube is then 
positioned over the guidewire through the PEG tube and into 
the jejunum.
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Figure 14.3  Standard PEG kit

�Percutaneous Endoscopic Jejunostomy

Jejunal feeding tubes can also be placed directly into the jeju-
num via direct PEJ. The PEJ procedure evolved as a modifi-
cation of the PEG procedure. Patients are prepared similarly, 
with conscious sedation and prophylactic antibiotics. 
Beginning with upper endoscopy, a longer endoscope is 
passed into the intestine, distal to the ligament of Treitz. In 
the jejunum, an insertion site is identified with maximal 
transillumination and intrajejunal finger indentation.

Following standard skin preparation, the insertion needle 
is inserted percutaneously into the jejunum. The puncture 
should be performed quickly as peristalsis may interfere with 
transillumination and cause the intestine to slide. The needle 
is grasped with endoscope forceps to stabilize the jejunal seg-
ment and facilitate subsequent insertion of trocar and thread. 
The remainder of the procedure proceeds similar to the pull-
PEG technique. The thread is snared endoscopically and 
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withdrawn from the mouth. The jejunal tube is attached to 
the guidewire from the oral end and pulled into the jejunum 
from the insertion site. PEJ tube is secured with a bumper 
and proper position is confirmed by repeat endoscopy.

�Laparoscopic Jejunostomy

There are two methods described to place jejunostomy tubes 
laparoscopically using a suturing technique or a T-fastener 
facilitated technique. After induction of general anesthesia 
and routine prophylactic antibiotics, pneumoperitoneum is 
obtained. In the laparoscopic technique, additional working 
ports are typically placed in the right lower quadrant and 
epigastrium. The jejunostomy tube insertion site is selected 
10–30  cm distal to the ligament of Treitz and three nonab-
sorbable seromuscular sutures are used to adhere the antimes-
enteric side of the jejunum to the abdominal wall using the 
surgeon’s preferred laparoscopic knot tying technique. Under 
laparoscopic visualization, the lumen is accessed by the 12Fr 
venous introducer kit. Using an adaptation of the Russell 
percutaneous technique, the 10Fr jejunostomy tube is inserted 
to the bowel and placement is confirmed with direct visual-
ization or a fluoroscopic contrast injection study.

The T-fasteners technique is similar to that described for 
gastrostomy tube placement. With this technique, working 
ports are placed in the right lower and right upper quadrants 
after pneumoperitoneum is achieved. The jejunum is insuf-
flated with air through the nasogastric tube. Laparoscopic 
graspers position the bowel to the abdominal wall and four 
T-fasteners are inserted to the antimesenteric border of the 
jejunum in a diamond pattern. The jejunostomy tube is 
inserted and placement is confirmed in the same manner 
described above. At the level of the skin, the fasteners are 
tightened, which secures the jejunum to the abdominal wall. 
After 2 weeks, the sutures may be cut and the T-pieces pass in 
the stool [21].
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�Complications

The evolution of procedural techniques and equipment have 
improved outcomes of PEG, with an overall success rate of 
95–100% [22–24]. Failure is often attributed to improper 
placement of the tube due to insufficient transillumination. 
Procedural and 30-day mortality associated with PEG place-
ment are low (0–2% and 1.5–2.1%, respectively) [25–27]. Up 
to 40% of patients develop minor complications, and 3–4% 
experience major complications that require hospitalization 
and/or surgical intervention. However, much of the complica-
tions that develop are usually attributed to underlying co-
morbidities and improper patient selection, rather than the 
procedure itself [18, 28–30]. PEG tubes can last as long as 
1–2 years before requiring replacement due to tube degrada-
tion [18].

The success rate of PEG-J is approximately 93%. PEG-J 
tubes have a mean functional duration of 55 days in adults 
and 39  days in children. Re-intervention is common due to 
tube malfunction, such as clogging and migration. Conversely, 
PEJ uses a larger tube that is anchored directly to the intes-
tine. The functional duration of PEJ tubes is longer, 113 days. 
PEJ is technically more difficult but success rates remain 
acceptable at 72–88% [31].

To ensure successful outcomes, three safety tenets have 
been postulated. Although intended for PEG, these may also 
apply to PEG-J and PEJ. These steps include: (1) endoscopic 
gastric distention via insufflation, (2) endoscopically visible 
finger-pressure indentation, and (3) transillumination. 
Adherence to these steps enables successful tube placement 
and decreases procedural complications. These techniques 
promote close apposition of the stomach to the abdominal 
wall, with no other organs interposed, and puncture of the 
intended organ. Performing the safe tract technique has also 
been shown to facilitate success of procedure.
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�Injury to Internal Organs

Injury to internal organs can occur from improper placement 
of enteral tube. Over distention of the stomach and small 
bowel can cause displacement of transverse colon and 
increase risk of injury. Injury to the small bowel is less likely 
due to protection by the greater omentum. However, patients 
who have had prior abdominal surgery may cause adhesion 
of the small bowel into the upper abdomen. Injury to the liver 
is also unusual but has been reported in a few patients. Most 
cases are rare but depending on the organ or severity of 
injury, conservative management with careful observation 
may be sufficient. Hemodynamically stable patients without 
signs of sepsis can be managed non-operatively. Conversely, 
colonic injury with peritonitis or liver laceration with intra-
peritoneal bleeding may require surgery. To avoid injury to 
internal organs, the safety tenets described previously should 
be employed for successful insertion of enteral tube. The safe 
tract technique and adjunctive abdominal imaging, such as 
ultrasound or CT, may also facilitate insertion and ensure 
proper placement of tube [15].

�Fistula

Fistulas may occur as a result of penetration or misplacement 
of PEG tube into the colon, small bowel or percutaneously to 
the atmosphere. Fistulas are rare but can be a potentially seri-
ous complication. Many patients remain asymptomatic for 
months, thus the diagnosis is often delayed [32, 33]. Factors 
that could lead to fistula include insufficient gastric insuffla-
tion and excessive adhesions, often from the previous 
laparotomy. Up to 45% of colocutaneous fistulae after 
attempted PEG are observed in patients with prior abdomi-
nal history [32]. If there is no leakage, fistulas can be managed 
conservatively with removal of the PEG tube to allow spon-
taneous closure. In the presence of peritonitis, abscess, or 
leakage, operative intervention, including exploration and 
colonic repair or resection, may be required [34].
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Tube misplacement can be minimized with adequate insuf-
flation and choosing the proper PEG tube insertion site care-
fully. Transillumination, identification of digital pressure, and 
the safe tract technique endoscopically ensure close apposi-
tion of stomach to abdominal wall without interposition of 
colon or small bowel.

Additionally, chronic gastrocutaneous fistulas following 
removal of PEGs present with an incidence of 5.7% as noted 
by Currais et al. [35]. Medical treatment options include PPI, 
prokinetics, and antibiotics for local wound infections. Currais 
et al. noted clinical success in 63.2% of patients who under-
went medical treatment. Morrell et  al. described a success 
rate of 60% closure in upper gastrointestinal tract fistula’s 
utilizing over the scope clip application [36]. Surgical inter-
vention for closure of a chronic fistula is indicated when both 
medical and endoscopic modalities have failed [35, 36].

�Volvulus

Gastric and small bowel volvulus are rare complications of 
PEG and PEJ. Gastric volvulus is more commonly observed 
in children as the ligamentous and omental attachments of 
the stomach may be more mobile. A case report has described 
a scenario of incorrect insertion of a PEG into the the poste-
rior gastric wall [37]. Small bowel volvulus after PEJ has also 
been reported and attributed to internal hernias, adhesions, 
or bowel motility disorders. Additionally, the single site of 
attachment of the tube to the abdominal wall may predispose 
direct PEJ to torsion, in contrast to surgically placed jejunos-
tomy tubes which are typically anchored at multiple sites to 
prevent rotation. Detorsion of volvulus is performed surgi-
cally. Volvulus can be prevented by careful placement of the 
enterestomy tube on the anterior gastric wall and addressing 
predisposing factors [38, 39].

K. Ifuku and S. Tsuda



303

�Metastasis at PEG Site

Abdominal wall metastasis, typically from head and neck 
carcinoma, is a devastating complication occurring in <1% of 
patients. Cases of tumor have been reported with the “pull” 
method and overall have a poor prognosis. In patients with 
oropharyngeal or esophageal malignancies, the “introducer” 
technique, which does not involve contact of catheter or 
guidewire with the mouth or esophagus, may be a safer tech-
nique of choice [40]. Alternatively, a surgical gastrostomy or 
jejunostomy may be placed, or PEG may be withheld until 
surgical removal of cancer.

�Aspiration and Pneumonia

Aspiration is a common concern associated with enteral feed-
ing. Its incidence ranges from 0.3% to 18% after PEG or PEJ 
and is likely correlated to the patient’s underlying medical 
conditions [21, 41–43]. Aspiration can range from minor to 
severe and may result in pneumonia and sepsis, if unresolved. 
Aspiration typically presents weeks after the procedure, but 
few reports showed occurrence during the procedure. 
Aspiration is common in patients with neurologic impair-
ments, such as stroke or brain injury, or gastrointestinal motil-
ity disorder, such as gastroparesis. Jejunal feeding via PEJ or 
jejunostomy is recommended for patients at high risk for 
aspiration. Patients should be assessed preoperatively in 
order to perform the correct method for enteral nutrition. 
Patients with PEG recurrent aspiration can be converted to 
PEG-J.

�Necrotizing Fasciitis

Necrotizing fasciitis is a rare but potentially fatal complica-
tion of PEG [44]. Necrotizing fasciitis can occurr in patients 
who have tube displacement and/or leakage [45]. Excessive 
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traction and pressure on PEG tubes leading to ulceration or 
infection can also increase the likelihood for progression to 
necrotizing fasciitis. Other risk factors include diabetes, 
wound infections, malnutrition, and impaired immunity. 
Allowing 3  cm space between PEG bolster and abdomen 
may decrease risk for wound infection, peristomal drainage, 
and necrotizing fasciitis, as observed in one study [15, 46].

�Buried Bumper Syndrome

Buried bumper syndrome is a rare complication, in which the 
bumper migrates and lodges in the gastric wall or gastric 
lumen. Its incidence is 1.9% and presents after at least 
4 months of PEG procedure. BBS is mainly caused by exces-
sive traction between the internal and external bumper, but 
can also occur due to malnutrition, poor wound healing, or a 
stiff internal bumper. BBS is diagnosed by inability to infuse 
feed through tube, leakage, and abdominal pain, and is con-
firmed with endoscopy. Once diagnosed, the buried bumper 
must be removed in order to prevent further complications 
and death.

To prevent BBS, additional space (approximately 1.5 cm) 
should be allowed between external bumper and skin. 
Mobilizing and loosening PEG tube daily could reduce 
mucosal overgrowth of the inner bumper. Patients with 
balloon-assisted PEG introducer devices have been found to 
have a lower incidence of BBS compared to those with tradi-
tional bumpered- PEG devices.

�Peristomal Infection

Peristomal wound infections are the most common complica-
tion after PEG, with an incidence ranging from 4–30%, 
depending on definitions [47]. Wound infections are often 
minor and most resolve with conservative treatment, includ-
ing local wound care and administration of antibiotics. 
Preprocedural, prophylactic antibiotics should be given, 
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unless the patient is already taking broad-spectrum antibiot-
ics prior to the procedure. In a pooled analysis of 13 random-
ized trials, preoperative administration of systemic antibiotics 
reduced the incidence of peristomal infection (OR  =  0.36) 
[48]. Cephalosporin or penicillin-based antibiotics were simi-
larly effective, but one study demonstrated that co-amoxi-
clav was associated with less MRSA infections [49]. 
Nonetheless, the emergence of Methicillin-resistant 
Staphylococcus aureus (MRSA) infections indicates decon-
tamination of oral and nasally-delivered preparations and 
equipment. Postoperatively, regular skin and stomal care are 
also important in preventing local infections.

�Gastrointestinal Bleeding and Ulceration

The incidence of acute bleeding after PEG tube placement is 
1–2.5%. Acute bleeding usually results from direct injury to 
gastroepiploic arteries. Tightening internal and external bol-
sters may stop bleeding, however compression should be 
released within 48  h to prevent necrosis or ulceration. 
Alternatively, delayed bleeding can occur due to esophagitis, 
gastric pressure ulcer, or the buried bumper syndrome. 
Esophagitis is the most common cause of gastrointestinal 
bleeding, occurring in up to 39% of patients undergoing PEG 
placement. Studies demonstrate that PPIs may prevent and 
treat bleeding associated with esophagitis. Additionally, war-
farin or clopidrogrel use should be temporarily discontinued 
when appropriate [50].

Pressure necrosis of the gastric mucosa by the internal 
bolster can cause ulceration of the anterior gastric wall. 
Pressure ulcers can be prevented by avoidance of excessive 
traction or tension by the internal bolster. Ulceration in the 
posterior gastric wall is more commonly attributed to 
mechanical injury from long protruding gastrostomy tubes or 
tall internal bumpers [51]. Ulceration from PEG tubes is 
treated by replacement of PEG tube at a different location or 
using a small internal bumper. H2 receptors may not provide 
protection from development of ulcers.
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�Leakage

Peristomal leakage is common but multifactorial. Its occur-
rence has been reported from excessive cleansing with hydro-
gen peroxide, lack of tube stabilization, infection, and gastric 
hypersecretion. Patients with comorbidities associated with 
poor wound healing are also at increased risk for peristomal 
leakage. Peristomal leakage is prevented and treated by man-
agement of contributing factors and examining securement 
of the tube and bolsters. Application of zinc-containing bar-
rier creams may be beneficial to limit skin excoriation. If 
leakage persists, tube be removed and replaced after 4–6 days. 
Larger PEG tubes should not be inserted to avoid further 
injury and subsequent dilation of the tract.

�Dislodgement and Inadvertent Removal

Incidental PEG dislodgement is a significant clinical and 
financial burden on health care systems [52] with an inci-
dence of 1.6–4.4% [21, 53], and can be serious if a mature 
tract has not formed with resultant peritonitis. The matura-
tion period of a PEG tract is 7–10 days but may be delayed to 
3–4 weeks in patients with compromised healing. Immediate 
detection of removal allows for replacement of PEG tube at 
or near the original site. However, if detection is delayed in 
an immature site, the PEG procedure may need to be 
repeated with the administration of broad-spectrum antibiot-
ics. After the maturation of the stoma, the tube can be 
replaced at the bedside without endoscopy. Once a PEG tube 
is removed, spontaneous closure of the PEG tract typically 
occurs rapidly. Temporary placement of PEG tract dilators or 
Foley tubes may prevent tract closure.

Circumstances leading to inadvertent removal should be 
corrected to prevent a recurrence. In general, internal bum-
pers anchor the tube and prevent dislodgement. The optimal 
placement of bumpers should secure the tube while allowing 
enough distance to prevent necrosis or ulceration. Steri-strips 
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or abdominal binders may also be beneficial. Use of a shorter 
tube (<18 cm) may prevent the tube from getting caught on 
other objects and decrease pulling by patients, especially in 
the setting of neurologic disorders.

�Gastrointestinal Obstruction

In rare cases, dislocation of internal bolster or migration of 
the PEG tube into the pylorus or duodenum can cause 
obstruction. This complication has been observed in both 
children and adults and has a higher occurrence with Foley-
type peg tubes. Patients with gastric outlet obstruction experi-
ence abdominal cramping and vomiting and confirmed by an 
upper gastrointestinal study. Treatment involves withdrawal 
of dislocated tube or retrieval of bumpers. Gastric outlet 
obstruction can be avoided by securement of PEG tubes with 
an external bolster, placed 1–2  cm space from the skin. In 
PEJ, internal bumpers <2  cm should be utilized to prevent 
luminal obstruction.

�Clogged PEG Tube

Clogging of enteral tubes is a common minor complication of 
PEG due to thick feed or undissolved medications. Clogging 
of PEG-J tubes may also be mechanical due to kinking. To 
prevent this tube malfunction, the use of bulking agents 
should be minimized, and medications should be dissolved. 
Clogged tubes can be prevented and cleared by frequent 
water irrigation. Some studies suggest the beneficial effects of 
pancreatic enzymes.

�Pneumoperitoneum

Pneumoperitoneum is reported in up to 18–50% of cases [54, 
55]. Pneumoperitoneum related to gas insufflation or needle 
puncture is usually benign and self-resolving. Intervention is 
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not warranted unless when there is a clinical concern of wors-
ening of intra-abdominal air, or presence of peritonitis, portal 
and/or mesenteric venous gas, systemic inflammatory 
response, and/or sepsis [56]. Symptoms persisting for >72  h 
may suggest the presence of a more serious complication, 
such as bowel injury.

�Removal and Replacement of PEG

PEG tubes should be removed when it is no longer needed. 
The resultant gastrocutaneous fistula typically closes sponta-
neously within 24–72 h. Occasionally, surgical or endoscopic 
closure of gastrocutaneous fistula is needed, especially in 
children. After 2–3 weeks, the fistula tract is well epithelial-
ized. If there is inadvertent tube removal prior to this, efforts 
should be made to maintain the tract to spare the patient an 
additional procedure. If the endoscopy unit cannot be easily 
accessed or replacement tubes are not readily available, a 
Foley catheter with an inflated balloon is a temporizing mea-
sure to maintain the tract [57].

�Conclusion

The percutaneous endoscopic approach has become a widely 
accepted modality for enteral access. PEG, PEG-J, and PEJ 
have numerous applications and have been demonstrated to 
improve the nutritional and disease status of select chroni-
cally ill patients. Success rates for all three procedures are 
high, and overall procedural morbidity and mortality are low. 
The evolution of techniques and equipment has continued to 
improve patient outcomes since the first introduction of PEG.
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