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KEY POINTS

� Selecting the appropriate enteral access device for delivery of enteral nutrition (EN) de-
pends on disease state, gastric and small bowel function, anticipated length of therapy,
comorbidities, and ethical considerations.

� Endoscopic feeding tube placement has recently been shown to have improved out-
comes compared to radiologic and surgical placements.

� It is important for all endoscopists to understand the preoperative considerations, proce-
dural techniques, and postprocedural complications of providing EN and luminal
therapies.
INTRODUCTION

Patients who are unable to consume sufficient food through volitional intake require
enteral access for long-term nutrition. When a functional gastrointestinal (GI) tract is
present, enteral nutrition (EN) is the preferred method of feeding. Selecting the
appropriate enteral access device for delivery of EN depends on several factors.
These include the underlying disease state, gastric and small bowel function, antic-
ipated length of therapy, comorbidities and ethical considerations. Nutrition support
clinicians should involve the patient and their family in the decision-making process
and be aware of social, cultural, ethical, religious, and legal factors that may be
involved as well as their institution’s specific resources and expertise. Finally, after
selection and placement of enteral access devices, endoscopists should provide
appropriate postplacement care to prevent and manage complications of feeding
tubes.
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ENTERAL ACCESS DEVICE SELECTION

There are a variety of enteral access devices available that can be inserted through the
nose, mouth, stomach, or small intestine to administer fluids, nutrition, andmedications.
Additionally, these devices can aid in decompressing the stomach when necessary.
Determining whether to place a nasal or percutaneous tube depends on factors such
as the estimated duration of EN therapy, the patient’s anatomy, and any conditions
that may increase the risk of procedural complications. For short-term therapy lasting
less than 4 to 6 weeks, tubes are placed nasally in conscious patients. These tubes
can be placed blindly at the bedside but if small bowel placement is desired, they are
placed more commonly using electromagnetic tracking or fluoroscopic or endoscopic
methods. Specific nasogastric, nasojejunal, and nasogastric-jejunal tubes are commer-
cially available. Nutrition support guidelines advise placing a long-term percutaneous
enteral access device if the therapy is expected to last longer than 4 to 6 weeks.1 Based
on the 2020 European Society for Clinical Nutrition and Metabolism (ESPEN) guidelines,
patients who received percutaneous tubes demonstrated a lower rate of intervention
failures and an overall improvement in their nutritional status compared to those who
received nasal tubes. This improvement was observed in areas such as quality of life,
inconvenience, and discomfort for the patient.2

In general, gastric feeding is the default option and preferred in patients with normal
gastric emptying and not at excessive risk of gastric aspiration. Small bowel feedings
are reserved for patients with previous gastric surgery, gastric outlet obstruction
(GOO), gastroparesis, pancreatitis, or a severely increased risk of aspiration. The
use of small bowel feeding to reduce the risk of aspiration pneumonia is controversial;
however, the risk of aspiration can potentially be reduced by placing the feeding tube
into the small intestine. A recent pooled analysis of 41 studies with 3248 participants3

found that postpyloric feeding resulted in lower rates of pulmonary aspiration, gastric
reflux, and pneumonia (P < .001). Additionally, postpyloric feeding had lower rates of
GI complications and resulted in more optimal Gl nutrition. Finally, postpyloric feeding
was associated with shorter lengths of mechanical ventilation and intensive care unit
and hospital stays (P < .05) when compared to gastric feeding. Another pooled anal-
ysis found moderate-quality evidence of a 30% lower rate of pneumonia associated
with postpyloric feeding and low-quality evidence suggesting an increase in the
amount of nutrition delivered.4

Percutaneous enterostomy tubes can be inserted into the stomach or small intestine
using endoscopic, fluoroscopic, and surgical techniques. Percutaneous feeding tubes
can be placed endoscopically by percutaneous endoscopic gastrostomy (PEG),
percutaneous endoscopic gastrojejunostomy (PEGJ), or direct percutaneous endo-
scopic jejunostomy (DPEJ). The available expertise in endoscopy and radiology for
placing gastrojejunal and direct jejunal tubes varies greatly per institution. When
enteral feeding into the small bowel is necessary, a PEGJ or DPEJ may be placed.
When simultaneous decompression of the stomach is desired, a PEGJ tube or sepa-
rate PEG and DPEJ tubes can be employed.
If luminal patency is compromised, feeding tubes are not beneficial for patients un-

less they can be placed distal to the obstruction. Prior to deciding on placement of a
feeding tube, it is important to first consider options for re-establishing luminal
patency primarily with endoscopic stenting. Endoscopic stenting of malignant
GOO is the current standard of care for patients with limited life expectancy.
Recently, endoscopic ultrasound (EUS)-guided gastroenterostomy has been pro-
posed as an alternative approach that may have clinical benefits over duodenal
stenting.5,6
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TYPES OF FEEDING TUBE

Enteral feeding tubes connected to nonenteral feeding connectors can cause serious
errors resulting in patient injury. The Global Enteral Device Supplier Association intro-
duced new international standards for style of connection for feeding tubes (ENFit)
connectors designed to reduce the risk of tubing misconnections and increase patient
safety.7,8 ENFit connectors make it nearly impossible to connect nonenteral feeding
catheters to enteral access devices.

Nasoenteric Feeding Tubes

Nasoenteric feeding tubes are available in various diameters, lengths, internal stylets,
medication ports, and tip configurations. External diameter measurement is used to
report all feeding tube sizes, but the inner diameter determines the flow rate and sus-
ceptibility to clogging.9 Most nasoenteric feeding tubes come with stylets or guide-
wires with flexible distal tip to provide guidance when inserting these floppy tubes.
A water-activated lubricant may be used to coat the tube’s internal lumen for easy
removal of the stylets or guidewires after placement. Previously, weighted tube tips
were believed to improve transpyloric passage. However, literature indicates that
the use of either weighted or unweighted tips does not confer a clear advantage.10

Consequently, the choice of tube is determined by the clinician’s preference, institu-
tional availability, and placement method.

Percutaneous Gastrostomy Feeding Tubes

PEG is the most common method for achieving long-term enteral access.11 There are
several advantages to PEG placement including the ability to perform diagnostic and
therapeutic endoscopic procedures simultaneously, lack of radiation, and the capability
of being performed at the bedside. Fluoroscopic percutaneous gastrostomy placement
has the advantages of the ability to perform the procedure in patients with severe ste-
nosis or trauma of the upper aerodigestive tract and the potential to avoid conscious
sedation in some patients. Additionally, there may be a decreased risk of tumor seeding
from upper aerodigestive tract cancers though this is controversial. However, there is
risk of radiation exposure and need to transport the patient to the radiology suite. Re-
ported success rates for both fluoroscopic and endoscopic gastrostomies are greater
than 95%.11 Two separate nationwide studies comparing endoscopic and interven-
tional radiology (IR) placement of G tubes showed that endoscopic placement was
associated with a significantly lower risk of adverse events, mortality, and readmission
rates compared with IR-gastrostomy and open surgical gastrostomy.12,13 This had led
to some guidelines to preferentially recommend endoscopic placement where feasible.

Percutaneous Gastrojejunal Feeding Tubes

Percutaneousgastrojejunal feeding tubes typically involveasmaller-boreextension tubes
thatpass through thepylorus into the jejunum.These tubescanhaveseparategastric and
jejunal lumens, allowing for both jejunal feeding and gastric decompression. Due to their
smaller diameter (8–12 F), these jejunal extension tubes have a higher risk of clogging.
Reports also show the rate of retrograde migration of the jejunal limb is as high as
11%.14PEGJplacementcanbedoneeithersimultaneouslywithorafter theG-tubeplace-
ment. Fluoroscopic gastrojejunal tube access is becoming increasingly commonplace.

Direct Percutaneous Jejunostomy Feeding Tubes

DPEJ is an alternative method of long-term jejunal feeding tube placement. There are
several benefits that DPEJ tubes offer compared to percutaneous gastrojejunal tubes.
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First, DPEJ tubes provide greater stability due to the absence of jejunal extension
tubes that can kink or migrate proximally. Second, DPEJ tubes can have wider diam-
eters with larger lumens, which reduce the likelihood of clogging. Third, DPEJ tubes
are more stable than fluoroscopically placed tubes due to their solid, mushroom-
type internal bolsters and larger tube diameters (14–18 F vs 5–12 F). Last, DPEJ can
often be placed more distally than PEGJ tubes, which may result in lower rates of
reflux and aspiration.15

DPEJ is associated with lower risks of adverse events and mortality compared to
radiologic and surgical jejunostomy.16 A nationwide database analysis showed that
compared with surgery, endoscopic jejunostomy tube placement was associated
with 32% less postprocedural complications while IR-jejunostomy patients had
17% less postprocedural complications.17 Overall, endoscopic jejunostomy place-
ment had significantly fewer total adverse events. Additionally, a recent meta-
analysis demonstrated that DPEJ has a lower rate of tube malfunction and failure
than PEGJ (10.8% vs 23.6%, respectively).18

Nevertheless, it is worth noting that either endoscopic or fluoroscopic direct percu-
taneous jejunostomy is a specialized technique and the expertise is not available at all
institutions. Although the methods are similar, DPEJ is considerably more technically
challenging than PEG placement. DPEJ success rates range from 68% to 100%, while
fluoroscopic percutaneous jejunostomy success rates range from 87% to 100%.19

Use of balloon enteroscopes has been reported to have very high rates of successful
DPEJ placement.20,21
CONTRAINDICATIONS

When considering the risk versus benefit of feeding tube placement, clinicians must
carefully evaluate the patient’s overall health, potential for aspiration, expertise of
the endoscopist, and the specialized resources available at the institution.
The placement of a nasogastric or nasoenteric feeding tube is not recommended in

cases of basilar skull or nasal fractures and obstructive upper aerodigestive tumors
that would prevent passage of the tube or endoscope.22 Anticoagulation is considered
only a relative contraindication. Fluoroscopic or endoscopic placement should be
considered in patients with abnormal GI anatomy, previous upper GI tract surgery,
and after caustic substance ingestion.23

The absolute contraindications to endoscopic feeding tube placement are bowel
obstruction distal to the implantation site, the inability to advance the endoscope to
the stomach or jejunum due to proximal obstructive lesions and the inability to locate
a safe access site.24 Relative contraindications include ascites, coagulopathy, gastric
varices, active head and neck cancers, morbid obesity, and neoplastic, infiltrative, or
inflammatory disease of the gastric or abdominal wall.25 However, these are all relative
contraindications, and the risk benefit analysis may favor attempted placement with
additional precautions and procedural interventions.
PREPROCEDURE PLANNING

It is crucial to conduct a thorough history reviewing current and past medical and sur-
gical conditions, specifically previous upper GI surgery, and a physical assessment
that evaluates the function and anatomy of the oropharynx and upper GI tract. This
should include an assessment of surgical scars, existing surgical wounds and fistulas,
ostomies, percutaneous or intra-abdominal infusion devices, ascites, and peritoneal
dialysis catheters.26
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Anesthesia

For blind bedside, electromagnetic or fluoroscopic-guided nasogastric or nasoenteric
feeding tube placement, topical anesthetics is usually sufficient. At least moderate
sedation or monitored anesthesia care is required for all types of endoscopic feeding
tube placement. The authors favor general anesthesia in most cases for PEGJ and
DPEJ placement due to the increased technical complexity with longer procedure
times in patients in the supine position to decrease the risk of aspiration.

Anticoagulant Management

Percutaneous endoscopic feeding tube placement is considered a high bleeding risk
procedure with a 2% to 3% risk of clinically significant bleeding.24,25,27 It is preferred
that the International Normalized Ratio (INR) is less than 1.5 and platelet count is
greater than 50,000/mm3. To reduce the risk of bleeding in patients receiving dual an-
tiplatelet therapy (DAPT), current American Society for Gastrointestinal Endoscopy
(ASGE) guidelines recommend that the P2Y12 receptor antagonist be held for 5 to
7 days if possible. Aspirin can be continued throughout the perioperative setting.28

New data are challenging the need for holding antiplatelet or antithrombotic agents
in the perioperative setting and are advocating for continuing these agents particularly
in patients at high risk for thrombotic events.29 It may not be necessary to stop or
bridge DAPT in patients at highest risk of thromboembolic events.
The most recent ASGE guideline recommends restarting warfarin within 24 hours of

feeding tube placement and UFH or low molecular weight heparin “as soon as
bleeding stability allows” (w2–6 hours postprocedure) in patients who have a high
thromboembolism risk who have been bridged.28 The most recent ESGE guidelines
suggest stopping and restarting direct oral coagulants (DOACs) for 2 days before
and after high-risk procedures.30 These guidelines reference the PAUSE study, which
showed a low risk of thromboembolic events after stopping DOACs without the need
for bridging.31 Consultation with appropriate hematology, cardiovascular, or
neurology services can help manage anticoagulation in specific, more complex
patients.

Preoperative Antibiotics

The reported risk of infection after percutaneous feeding tube placement ranges from
5% to 30%.32 Risk factors include diabetes, steroid use, immunosuppression, and
obesity. Etiology is usually from skin flora. The current standard of care is a prophylac-
tic intravenous (IV) dose of either a first-generation or a third-generation cephalosporin
30 minutes prior to the procedure to prevent tube site infection. A meta-analysis of 10
randomized control trials (RCTs) found a relative risk reduction of 64% and absolute
risk reduction of 15% of wound infections in patients receiving preprocedural antibi-
otics.33 Patients already on a broad-spectrum antibiotic do not need additional anti-
biotic prophylaxis.

Informed Consent and Special Considerations

It is crucial to understand the legal, religious, and ethical considerations in addition to
the medical realities of the patient’s underlying condition and prognosis to determine
the utility of placing a feeding tube to improve quality of life and health status.34 The
patient and family’s preferences and values should be taken into consideration. Pa-
tient autonomy is of utmost importance, and decisions based on cultural, personal/
family, and spiritual beliefs should be respected, even if they do not necessarily align
with scientific data.35
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The endoscopist should be knowledgeable about the outcomes in different patient
populations after PEG tube placement. Patients with acute stroke, amyotrophic lateral
sclerosis (ALS), or resectable oropharyngeal cancer may clearly benefit from PEG tube
placement, while it is not appropriate to recommend routine placement in patients with
advanced dementia or incurable cancer.34 Studies have shown that PEG tube place-
ment in patients with dementia does not improve survival or mortality. A prospective
study of 1386 patients in nursing homes found no survival benefit when comparing pa-
tients with PEG tubes to those without.36 As noted, PEG tube feeding for patients with
aspiration is controversial. A review found PEG tubes were not effective in preventing
or reducing the risk of aspiration.37 In many situations, it is unlikely that the patient’s
quality of life or survival will improve following tube placement.
PROCEDURAL APPROACH
Percutaneous Endoscopic Gastrostomy Placement

The most common method of PEG tube insertion is the Ponsky (pull) technique38

(Box 1). The following are highlights of specific steps of the procedure.

� CO2 (vs room air) insufflation is recommended, since CO2 decreases the inci-
dence of postprocedure pneumoperitoneum, bloating/distention, and pain.

� The optimal site for PEG tube placement is determined through simultaneous
endoscopic transillumination of the abdominal wall and endoscopically visual-
ized finger indentation at the site. Locating an appropriate site is often easier in
patients with a thin body habitus and postsurgery.

� Once a suitable area is identified, it can be marked before or after sterilizing the
surface of the abdomen.

� Once a sterile field has been established, a fine needle with a syringe filled with
lidocaine is used to anesthetize the intended area. The “safe track” technique
should be used when advancing the finder needle percutaneously into the
gastric lumen. This ensures that the tract and the tube extend directly from
the skin surface into the intended lumen without puncturing intervening bowel
(typically the transverse colon for PEG or other small bowel loops or stomach
for DPEJ).

� An incision is made at this site, and a needle/trocar is inserted through the
abdominal wall and into the stomach. The trocar is grasped from the luminal
side using a snare passe through the endoscope.
Box 1

Top procedural tips for percutaneous endoscopic gastrostomy placement

Tip 1: Prevent periprocedural aspiration by elevating head of bed to 30� to 45� and constant
oral suctioning. Also, suction gastric air and fluid out at end of procedure.

Tip 2: If there is difficulty localizing site, switch to air (over CO2) insufflation to better distend
the stomach.

Tip 3: Set the external bumper 0.5 to 1.0 cm from the skin surface. Take a picture using
endoscope to document this position.

Tip 4: In patients with obesity, spinal needle can be used to obtain gastric access.

Tip 5: In patients with ascites, drain ascitic fluid as much as able prior and for 7 to 10 days after
PEG placement. Use of T-fasteners will provide additional opposition of the gastric and anterior
abdominal wall during stoma tract maturation.
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� A guidewire is passed through the needle/trocar and grasped with a snare. Then,
the guidewire, snare, and endoscope are withdrawn through the mouth.

� The PEG tube is affixed to the guidewire and is pulled through the esophagus into
the stomach and out the abdominal wall. The PEG is held in place by a solid,
mushroom-type internal retention device and an external bumper.

� Endoscope reinsertion to check for proper positioning is not required if the pro-
cedure proceeds smoothly.

� Feeding can be initiated 4 hours after PEG placement. Medications can be
administered immediately.

Percutaneous Endoscopic Gastro-jejunostomy Placement

PEGJ placement can occur simultaneous with PEG placement or conversion of previ-
ously placed PEG (Box 2). The following are highlights of specific steps for this
procedure.

� To facilitate advancement into the small bowel, a pediatric colonoscope or dedi-
cated enteroscope is used. The authors have found fluoroscopy to guide place-
ment useful.

� PEG tube should optimally be placed closer and angulated more directly to the
pylorus to allow the jejunal extension tube to be placed without kinking or
looping.

� The external portion of PEG tube is trimmed to approximately 15 to 20 cm.
� A wire is inserted through the PEG tube and grasped and carried into the jejunum
distal to the ligament of Treitz.

� The J-tube is advanced over the wire into place, and then the endoscope is with-
drawn to the stomach holding the wire/tube into place distally in the jejunum.

� Alternatively, a J extension tube with suture affixed to the distal end is inserted
through the PEG tube. This is grasped with an endoclip and maneuvered into
the jejunum and clipped to the small bowel mucosa.

Direct Percutaneous Endoscopic Jejunostomy Placement

Endoscopic jejunostomy tube placement is a more challenging procedure when
compared to PEG placement (Box 3). Unlike the stomach, the jejunum is not fixed
and is mobile. The procedure is similar to pull PEG placement with the following high-
lights of specific steps of the DPEJ procedure.39
Box 2

Top procedure tips for percutaneous endoscopic gastrojejunostomy placement

Tip 1: If initial placement, the PEG tube position should optimally be placed closer and
angulated more directly to the pylorus. This allows the jejunal extension tube to be placed
without kinking or looping more distally in the small bowel.

Tip 2: Fluorscopy is a useful procedure to guide advancement of the jejunal extension tube into
the past the ligament of Treitz as well to help maintain distal position of the jejunal tube or
wire as the endoscope is withdrawn into the stomach.

Tip 3: Placing the gastric portion of the jejunal tube as straight as possible to the pylorus helps
prevent later proximal displacement of the jejunal tube due to looping into the fundus.

Tip 4: If a guidewire is used for initial placement or replacement, using a stiff guidewire or even
Savary guidewire will help prevent looping of the jejunal extension tube as it is passed over the
guidewire.
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Box 3

Top procedure tips for direct percutaneous endoscopic jejunostomy placement

Tip 1: CO2 insufflation is recommended (vs room air).

Tip 2: The safe track technique should be used when advancing the finder needle and trocar
percutaneously into the jejunal lumen.

Tip 3: Snaring of the finder needle is recommended to stabilize the small bowel at the puncture
site while passing the trocar into the jejunal lumen.

Tip 4: A stabbing motion at the time of small bowel puncture is useful to help pass through the
small bowel wall when advancing either the finder needle or hollow trocar.

Tip 5: Glucagon can be given intravenously to reduce bowel peristalsis.

Tip 6: Thin body habitus and previous upper abdominal surgery may make it easier to locate an
appropriate site.

Ramai et al564
� The key to the procedure is identifying a safe and appropriate jejunal puncture
site. Excellent transillumination and discrete finger indentation are mandatory.

� Snaring of the finder needle is recommended once it pierces through the small
bowel and is visualized endoscopically. This technique stabilizes the small
bowel, making it easier to advance and capture the hollow trocar. A quick stab-
bing motion is useful to pass cleanly through the small bowel wall when
advancing either the finder needle or hollow trocar.

� An incision is made adjacent to the finder needle before inserting the hollow
trocar. Once the trocar enters into the jejunal lumen, the snare is transferred
from the finder needle to the trocar.

� A guidewire is then passed through the trocar, which is snared, brought out of the
mouth, secured to the DPEJ, and finally used to pull the DPEJ into place similar to
pull PEG technique.

� Previous abdominal surgery with intra-abdominal adhesions is not a contraindi-
cation for DPEJ placement. In fact, small bowel adhesions may affix the small
bowel to the anterior abdominal wall, simplifying and stabilizing location of an
appropriate site for DPEJ placement. The authors have not found fluoroscopy
useful in locating an appropriate site.

� To reduce bowel peristalsis, 0.25 mg aliquots of IV glucagon can be given
approximately every 10 to 20 minutes up to a total dose of 2 mg.

� Small bowel volvulus is a rare unique complication after DPEJ placement. There-
fore, in patients without a history of abdominal surgery, the authors place 1 to 2
T-fasteners approximately 5 cm either proximal or distal to the DPEJ site to help
prevent this.40 In patients with a history of significant abdominal surgery, T-fas-
teners are not employed.
PROCEDURAL COMPLICATIONS

Aspiration can occur either during or immediately after the PEG placement procedure
and occurs greater than 1% of patients undergoing PEG tube placement.41 The risk of
aspiration can be reduced by elevating the head of the bed (30�–45�) during the pro-
cedure as well as aggressive oral suctioning during the procedure if general anes-
thesia is not used.
Pneumoperitoneum occurs in up to 38% of patients after PEG42 and can be signif-

icantly reduced by using carbon dioxide for insufflation.43 It is clinically insignificant
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unless signs/symptoms of peritonitis are present. If fever, severe abdominal pain, and
leukocytosis occur, abdominal pelvic CT scan should be obtained. Plain abdominal
radiography is not useful. Treatment of peritonitis is nothing by mouth (NPO), IV
broad-spectrum antibiotics, and urgent surgical consult. Mortality from percutaneous
feeding tube placement is very rare. Mortality is mostly related to the patient’s comor-
bidities rather than the placement of the PEG tube itself.44

Postprocedural Care

Tube feed initiation
Tube feeding can be initiated within 4 hours after all types of percutaneous feeding
tube placement. Previously, initiation of tube feeds was delayed for up to 24 hours af-
ter placement to give the stoma site time to heal and decrease gastric residual volume
due to postprocedural delayed gastric emptying.45 Potential benefits to starting tube
feeds earlier include reaching the goal rates faster, prevention of ileus, and earlier
discharge with decreased overall health care costs. A recent meta-analysis identified
4 RCTs and 4 non-RCTs investigating early initiation of tube feeds (within 4 hours)
versus delayed initiation of tube feeds (after 4 hours). There was no difference in
short-term mortality (within 72 hours) or standard term mortality (within 30 days) or
adverse event rates.46

Tube site care
After placement of the enteral tube, the site should be cleansed daily with a mild anti-
bacterial soap and water and then gently dried. Hydrogen peroxide is effective in pre-
venting bacterial colonization but can be harsh and corrosive, leading to drying and
cracking of the skin. Fragranced soaps usually contain alcohol, which also cause dry-
ing and cracking of the skin, and neither is recommended.47

A split gauze or cut drain sponge to dress the stoma site can be placed either over or
under the external bumper as long as care is taken to avoid putting excessive tension
between the external bumper and underlying skin.10,48 A glycerin hydrogel dressing
can be used as an alternative to standard antiseptic wound care as there are data
that this reduced mean infection scores.2 After stoma tract maturation (w1 week),
the PEG tubes should be gently rotated 180� and pushed in and out 1 to 2 cm twice
weekly to help prevent buried bumper.49 PEGJ and DPEJ tubes should not be rotated
as this could dislodge the jejunal extension arm or precipitate jejunal volvulus,
respectively.

Tube exchanges
Percutaneous feeding tubes are safe to remove or replace after the stoma tract has
matured. Usually this takes 1 to 2 weeks, but most clinicians wait 4 to 6 weeks to
ensure that the maturation process is complete. Certain patient populations such as
those who are obese, on steroids, or immunosuppressed may require a longer time
for tract maturation due to poor wound healing. PEG tubes with a solid internal bumper
can be removed at bedside. The patient should be placed supine with knees bent to
relax the abdominal muscles. Then, the exposed tube should be grabbed and pulled
forcefully. Mild sedation can be used for this procedure depending on the level of the
patient’s anxiety and pain tolerance.50 PEG tubes with balloon internal bolsters can be
exchanged or removed at bedside without sedation or need endoscopic or fluoro-
scopic assistance. An initially placed standard profile solid internal bolster tube can
be replaced by a low-profile balloon tube as low-profile tubes are more cosmetically
appealing and are better tolerated by more active patients, and balloon tubes can be
exchanged more easily in the future. When converting to a low-profile tube, the stoma
tract should be measured to determine the appropriate replacement tube length,
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which should be 0.5 to 1.0 cm longer than the stoma tract. After the replacement tube
is placed, the balloon is inflated with sterile water (5–20 mL) following the manufacturer
instructions. Patients, caregivers, and other health care providers can be taught to ex-
change balloon low-profile PEG tubes as well.
PEGJ tubes cannot be replaced at bedside as they require endoscopic and/or fluo-

roscopic assistance for replacement. PEGJ tubes can be replaced endoscopically us-
ing a “pull” or a “push” type method. In the “push” method, an ultrathin endoscope is
used to place a guidewire deep into the proximal jejunum. The endoscope is then with-
drawn and the replacement PEGJ tube is pushed over the guidewire into the jejunum.
In the “pull” method, the replacement PEGJ tube with suture loop attached to the
distal end is passed through the gastric stoma and grasped with a reclosable clip.
The clip is then withdrawn to just inside the accessory channel and a pediatric colon-
oscope is used to pull the tube into proximal jejunum. The suture is then clipped to the
jejunal mucosa and the endoscope carefully withdrawn into the stomach.51 Fluoros-
copy is useful but not mandatory for additional guidance using either of these
techniques.
Theoretically balloon internal bolster DPEJ tubes can be replaced at the bedside but

are often not due to their rarity and potential increased risk for complications. DPEJ
replacement is similar to PEG replacement as described earlier with additional precau-
tion for ensuring correct intraluminal position with either fluoroscopic or endoscopic
confirmation if there is any concern for misplacement. The authors insufflate the
DPEJ internal retention balloons with only 3 to 4 mL of sterile water due to the smaller
intestinal lumen.

Post Procedure Complications

Tube dislodgement
Accidental tube removal occurs in about 1.6% to 4.4% of PEG placements.50,52

External tube dislodgement can be separated into early before stoma tract maturation
and late after maturation. If a tube is removed or dislodges early, the stomach or small
intestine may detach from the abdominal wall allowing digestive contents to leak into
the peritoneum. If the problem is recognized immediately, the patient can have endos-
copy expeditiously, and a new tube can be placed either through or near the original
stoma site. If recognition is delayed, the patient should be put on broad-spectrum an-
tibiotics and nasogastric suction. Surgical exploration is reserved for patients with
peritoneal signs.48,53

If tube dislodgment occurs late after stoma tract maturation, a replacement tube
can be placed through the existing site at bedside. If a standard replacement tube
is not immediately available, a Foley or red rubber catheter should be placed in the
mature stoma as it will start to close within hours.54 If there is any concern that the
replacement tube is not placed intraluminally, confirmation by endoscopy or fluoros-
copy should be performed.
Internal displacement of the internal bumper of a PEG tube can obstruct the gastric

outlet. In addition to symptoms and signs of GOO, the patient or caregiver may report
that the tube is pulling into the abdominal wall. Securing the external bolster 1 to 2 cm
from the skin surface prevents this problem. If this occurs, it can simply be addressed
with pulling back or extracting the tube and repositioning the external bumper.54

Buried bumper syndrome
Buried bumper syndrome occurs when there is excessive tension between the internal
and external bumpers of the PEG tube. This causes ischemic necrosis of the underly-
ing tissue and the gastric mucosa can grow over the inner bolster and the bolster may
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lodge anywhere within the stoma tract. This is reported in 0.3% to 2.4% of patients
and presents with peristomal leakage, pain, swelling, and feeding difficulties. If un-
treated, infection or peritonitis can occur.48 This occurs with solid internal bolster
tubes and has rarely, if ever, been reported with balloon tubes. Buried bumper syn-
drome can be prevented by early tube mobilization as noted earlier and making
sure the external bumper is loosened when the patient gains weight.49

Treatment of buried bumper syndrome involves the removal and replacement of the
tube and can usually be performed endoscopically. The simplest method is to remove
the existing tube and pull a new tube through the existing stoma tract. This is achieved
by introducing a wire through the existing tube, endoscopically grabbing the wire with
a snare, loading a new tube on the wire, and then pulling that new tube into place. The
new tube will dislodge the existing tube with the buried bumper.54

Infection
Prevalence of PEG site infection varies widely and is reported to range from 5% to
25%.49 About 70% of these infections are minor and less than 2% require aggressive
medical or surgical treatment.55 Patients with diabetes, obesity, poor nutritional sta-
tus, or chronic corticosteroid use are at higher risk of wound infection. Redness imme-
diately around the tube site is common due to tube movement and gastric fluid
leakage and can be treated with zinc oxide-based products.10 More significant inflam-
mation accompanied by purulent drainage signifies tube site infection. Minor localized
infections can be treated with oral antibiotics against skin flora and locally acting anti-
biotic ointment. More systemic infections will need IV antibiotics and incision and
drainage if abscess is present.54 If untreated, these infections can progress to necro-
tizing fasciitis, which requires broad-spectrum antibiotics and urgent surgical
debridement.

Peristomal leakage
Peristomal leakage is reported to occur in 1% to 2% of patients with PEG tubes; how-
ever, anecdotally, the rate is much higher and is a significant cause of morbidity for
patients.56 Contributing factors include poor wound healing, excessive cleaning with
hydrogen peroxide, gastric acid overproduction, and excessive side torsion of the
PEG tube.56 Buried bumper, infection, and internal displacement with GOO should
be ruled out. Barrier creams containing zinc oxide or skin protectants are first-line in-
terventions. Stoma nurses with extensive knowledge of wound care and dressings are
an excellent resource. Patients can be treated with proton pump inhibitors (PPIs) to
decrease the volume of gastric secretions.48 Interventions to decrease side torsion,
including changing to a low-profile tube or using external stabilizing clamps, can
also help. If those measures are insufficient, the tube can be removed for 24 to
48 hours and a tube with the same diameter replaced into the same site. Putting in
a larger diameter tube is not recommended as this will enlarge the stoma site resulting
in additional leakage.49 Patients with PEG can be converted to PEGJ to divert feeding
distally. Rarely, the existing tube will need to be removed and a new tube will need to
be placed at an entirely new site.

Postremoval fistula
When the feeding tube is removed, the stoma tract starts to close within hours and
usually closes within 1 to 2 weeks. The most significant risk factor for persistent fistula
is the length of time the PEG was in place. In a study of 44 patients, failure of sponta-
neous fistula closure was associated with a significantly longer dwell time of gastro-
stomy (39 vs 22 months).57 Persistent gastrocutaneous fistula was significantly
associated with gastrostomy time of greater than 8 months in a large pediatric
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cohort.58 Endoscopic closure of a persistent fistula has been reported with combina-
tions of argon plasma coagulation to stimulate wound healing and with clips (through
the scope or over the scope) or suturing to close the fistula.54

SUMMARY

Endoscopic therapies for EN are safe, effective, and versatile options for patients
requiring long-term artificial nutrition. Endoscopic feeding tube placement has
demonstrated improved outcomes compared to radiologic and surgical placements.
Advances in endoscopic techniques allow endoscopists to provide minimally invasive
solutions that minimize procedural complications while improving patient outcomes
and quality of life. It is important for all endoscopists to understand the preoperative
considerations, procedural techniques, and postprocedural complications. Ongoing
research is necessary to continue to optimize these procedures, prevent and manage
complications, and more fully clarify which patient populations would benefit most
from them.
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