
Emergency Management of the Hi-Tech Patient in Acute and Critical Care, First Edition. Edited by  
Ioannis Koutroulis, Nicholas Tsarouhas, Richard J. Lin, Jill C. Posner, Michael Seneff, and Robert Shesser. 
© 2021 John Wiley & Sons Ltd. Published 2021 by John Wiley & Sons Ltd.

3

1

Introduction

Enteral feeding devices deliver nutrition directly to the stomach and/or small intestine for 
patients with anatomic or physiological feeding impairments. Common indications for 
enteral feeding devices include feeding and swallowing dysfunction, severe gastroesopha-
geal reflux, malnutrition, neurological disorders, and prolonged ventilation. Given the 
breadth of indications for enteral feeding devices, a clinician in any setting, and particu-
larly those in the emergency department, is likely to encounter these devices on a daily 
basis. These are simple devices with a simple purpose, but their dysfunction is highly dis-
ruptive and worrisome to patients and their caregivers. This chapter will teach you how to 
manage the simplicity of a working enteral feeding device and navigate the intricacies of an 
unruly device.

Equipment/Device

Enteral feeding devices can be categorized into temporary and long-term devices. 
Furthermore, the name for each device comes from its origin (nose, mouth, or stomach) 
and terminus (stomach or small intestine) (Table 1.1). Nasal and oral tubes are temporary 
and work well for patients with transient feeding difficulties. Gastrostomy tubes (G-tube) 
and jejunostomy tubes (J-tube) are ideal for more long-term or permanent enteral nutri-
tion. Enteral feeding devices are sized in French (Fr) units, which is the outer diameter of 
the tube in millimeters multiplied by three. A 9 Fr tube, for example, has an outer diameter 
of 3 mm. Tube lengths are usually given in centimeters and vary widely from very short low 
profile “button” type tubes to very long naso-jejunal (NJ) tubes.
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Using and Troubleshooting Enteral Feeding Devices4

Temporary Feeding Devices

Naso-gastric (NG), naso-duodenal (ND), NJ, and oro-gastric (OG) feeding tubes are used 
for short-term enteral feeding, defined as that less than 12 weeks. OG tubes are reserved for 
patients in the intensive care unit and rarely seen in the emergency department. Temporary 
feeding tubes are typically constructed from polyurethane or silicone-based polymers, both 
of which are flexible, reasonably durable, minimally reactive biologically, and, for most, 
immunologically inert. Polyurethane tubing has the added benefit of being made with a 
water-activated lubricant to ease insertion and increased durability. Depending on the 
manufacturer, NG, NJ, ND, and OG tubing may come with weighted tips, radiopaque indi-
cators, stylets, and/or magnets to help with placement. Common pediatric tube size for 
feeding is a 6–8 Fr and for adults a 12–14 Fr.

Gastric Decompression Devices

Similar to the temporary feeding devices, there are NG and OG tubes used for decompres-
sion and lavage. These devices are larger than feeding tubes: 8–10 Fr for children and 
12–14 Fr for adults. Decompression devices are divided into single and double lumen tubes. 
Single lumen tubes, such as the Levin tube, are used more frequently in the emergency 
department or intensive care unit for intermittent decompression. Single lumen tubes 
should not be placed on continuous suction because they can adhere to the stomach wall 
and cause tissue damage. A double lumen tube is the preferred decompression device 
because it has both a large lumen for suction or irrigation and a small lumen (typically blue 
in color) that vents the large lumen. This small lumen serves as a pop-off valve for the 
device to prevent excessive suctioning. There are two common types of double lumen 
tubes: Salem sumps and Replogle tubes. Salem sumps are preferred in an emergency set-
ting because they have several suction holes along the side of the tubing for rapid efficient 
suctioning, whereas Replogle tubes have suction holes only at the most distal end of 
the tube.

Table 1.1  Enteric feeding devices.

Origin Destination Tube Abbreviated Placement

Temporary feeding devices

Nose (naso-) Stomach (gastric)
Duodenum
Jejunum

Naso-gastric
Naso-duodenal
Naso-jejunal

NG
ND
NJ

Bedside

Mouth (oro-) Oro-gastric OG Bedside

Long-term feeding devices

Percutaneous Stomach
Jejunum

Gastrica

Gastro-jejunostomy
Jejunostomy

G-tube
GJ
J-tube

Surgically or endoscopically
Fluoroscopically
Fluoroscopically

a Commonly, these tubes are called “PEG tubes”; however, a percutaneous endoscopic gastrostomy is a 
procedure and not a specific tube.
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When using a double lumen tube, it is critical that the small lumen be kept to room air to 
adequately vent the large lumen. It should not be clamped, used for suction, or used for 
irrigation. Finally, the proximal end of a double lumen decompression device must be kept 
above waist-height, otherwise the gastric contents may reflux into the small lumen.

Long-term Feeding Devices

G-tubes are used for long-term or permanent enteric feeding. G-tubes are divided into 
standard adjustable length tubes and low-profile (i.e. button) tubes. When caring for a 
patient with a long-term feeding device, it is imperative that you know the type of tube the 
patient has, how the tube was placed, and how to use the tube in order to adequately care 
for your patient.

Basic G-tube Anatomy

G-tubes are made of silicone, polyurethane, or, rarely, latex rubber to provide the flexibility 
and durability needed for long-term feeding. They serve as a direct pathway to the gut. 
G-tubes are made up of one to three ports on the most proximal end, followed by a tube or 
shaft that carries nutrition to the gastrointestinal (GI) tract, and then a balloon or nonbal-
loon retention device on the distal end (Figure 1.1). In some tubes, there are separate feed-
ing and medication ports. Only in balloon G-tubes is there a port that is used to expand the 
retention balloon. In addition, standard G-tubes have an external retention device with air 
vents and feet that hold it 1–2 mm above the skin surface to prevent skin breakdown and 
keep the stoma site clean and dry.

There are advantages and disadvantages to balloon and nonballoon G-tubes. The 
benefit of balloon G-tubes is that they can be replaced at home; however, they are not as 
well tolerated as nonballoon retention devices because of the size of the balloon. 
Furthermore, balloon retention devices need to be changed more frequently than 
nonballoon G-tubes (every three months compared to every six months, respectively). 
The main disadvantage of nonballoon G-tubes is that every tube change has to be done 
by a medical professional.

Standard G-Tube

Standard G-tubes are adjustable length tubes that have an external bolster, which sits on 
the skin and can be moved up and down to adequately secure the tube in a patient of any 
size (Figure 1.1 a and b). These are particularly helpful in patients with increased soft 
tissue or in patients with a projected weight gain where a low-profile tube with a fixed 
shaft length may not fit properly. Standard G-tubes can be placed surgically or 
endoscopically.

Standard G-tubes are placed surgically using the Stamm procedure or via a laparoscopic 
approach. You will know your patient had the Stamm procedure if he or she has a 6–8 cm 
midline incision on examination. During the procedure, the surgeon dissects down to the 
anterior wall of the stomach. The G-tube is placed directly into the stomach via an anterior 
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incision. The balloon is inflated and used to pull the stomach against the inner abdominal 
wall to determine the best location for the percutaneous exit of the tubing. Once this inci-
sion is made, the tubing is pulled through the abdominal wall and the tube is anchored in 
place with sutures. A standard G-tube placed surgically will have a well-healed tract within 
four weeks.

Standard G-tubes are placed endoscopically by using the percutaneous endoscopic 
gastrostomy(PEG) technique. Of note, the term “PEG” is used inaccurately in medical ver-
nacular to refer to all kinds of G-tubes, but a PEG is actually the procedure and not a type 
of tube. During a PEG procedure, an endoscope is used to transilluminate the stomach and 
identify the stoma site. A needle is then inserted through the skin into the stomach with a 
guidewire that is pulled up through the esophagus and out of the mouth. This guidewire is 
then used to guide the G-tube into the stomach. A small incision is made, and the G-tube 
is pulled through the stomach and abdominal walls and secured in place by the internal 
and external bolsters alone.

There are two main advantages to a surgically placed G-tube compared to a PEG proce-
dure. First, a mature tract forms in 4 weeks with a laparoscopic procedure compared to 
6–12 weeks with a PEG procedure. Second, a surgically placed G-tube provides direct 

External 
retention device

Balloon port

Feeding port
Medication port

G-tube shaft

Non-balloon 
internal 

retention device 

Balloon internal 
retention device 

Standard G-tubes

C. Low profile G-tubes

Balloon port

Balloon port

A

B

Figure 1.1  Standard G-tubes and low-profile G-tubes. (a) Standard GJ tube with three ports: 
balloon port, jejunal port, and gastric port. (b) Standard G-tube with three ports: medication port, 
gastric port, and balloon port. (c) Low-profile tubes with both nonballoon and balloon retention 
devices.
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visualization of the anatomy, whereas, with an endoscopically placed G-tube, there is 
always the risk of a bowel perforation if a portion of bowel is caught between the abdomi-
nal wall and the gastric wall during G-tube placement.

Low-Profile G-Tube

Low-profile G-tubes have a port that sits flush with the skin surface (Figure 1.1c). They 
are more easily hidden than the standard G-tubes simply by the nature of their size, and 
patients tend to prefer them for this reason. In addition, the smooth surface of a G-tube 
port site without tubing is less prone to accidental dislodgement compared to standard 
G-tubes. However, there are drawbacks to a low-profile tube. First, external tubing has 
to be attached in order to deliver a feed, which creates one additional step and an addi-
tional piece of equipment that can malfunction. Second, low-profile tubes cannot be 
adjusted to accommodate increased abdominal wall thickness and must be replaced 
with a tube that has a longer shaft length when there are signs of abdominal wall 
compression.

Although they were not designed to be placed primarily, low-profile G-tubes can be 
placed laparoscopically. In pediatric surgical practice, the laparoscopic primary G-button 
gastrostomy is now widely performed. In this approach, one trocar is placed through the 
umbilicus and another through a small incision in the left upper quadrant. A stitch is 
placed in the anterior wall of the stomach and passed through the trocar in the left upper 
quadrant. Once the suture material is outside the abdomen, the trocar is removed and the 
anterior wall is pulled through the initial trocar site. The stomach and abdominal walls 
are sutured together. The gastrostomy is made in the portion of stomach wall that is 
exposed. The appropriate button is then placed in the gastrostomy and sutured in place. 
Similar to a surgically placed standard G-tube, a low-profile G-tube tract matures in 
four weeks.

Jejunal Tubes

NJ, gastro-jejunal (GJ), and J-tubes are ideal for patients with gastric dysmotility, severe 
gastroesophageal reflux, recurrent emesis, and those at risk for pulmonary aspiration. The 
jejunum is fed continuously and at a lower rate compared to bolus feeds given through a 
G-tube. Whereas the NJ and J-tubes provide direct access to the jejunum, GJ tubes are a 
hybrid with both gastric and jejunal ports. The gastric port is used for medications or vent-
ing the stomach, while the jejunal port is used for continuous enteral nutrition. J-tubes are 
secured to the abdominal wall with an internal retention device in the jejunum, while GJ 
tubes have an internal retention device within the gastric cavity and a jejunal extension 
that passes through the G-tube and bypasses the stomach. Jejunal extensions carry the 
added risk of tube migration, volvulus around the extension tubing, and higher rates of 
tube clogging secondary to smaller tube size. Percutaneous J-tubes are rarely used because 
of the thinness of the jejunal wall and increased risk of complications.

NJ and GJ tube placement requires fluoroscopic or endoscopic guidance for placement. 
Percutaneous J-tubes are placed surgically.
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Indications

Enteral feeding devices are indicated when a patient has a functional GI tract but cannot safely 
or adequately feed by mouth. This includes patients with a swallowing dysfunction or neuro-
logic disorder. Similarly, patients on a ventilator or those with severe reflux require enteral 
feeding to prevent aspiration. Finally, patients with inadequate nutrition or in a hypermeta-
bolic state (i.e. cardiac disease, renal disease, or pulmonary disease) may not be able to meet 
their nutritional demands with oral feeding alone and require enteral feeding as supplementa-
tion. The indication for enteral nutrition and duration of feeding needed determine the type of 
tube recommended. Contraindications specific to each feeding device are listed in Table 1.2.

Management

Routine Care

Enteral feeding devices require daily care to ensure the tube is patent and to protect the sur-
rounding skin from irritation. All feeding devices need to be flushed with room temperature 
water following each feed or medication administration to prevent clogging. The tubes should 
also be monitored for tube deterioration that indicates the tube needs to be changed: discol-
oration, foul smell, and tube deformity. NG and OG tubes need to be monitored for pressure 
necrosis at the point of insertion and retaped as needed. Similarly, G-tubes and GJ tubes can 
cause pressure ulcers if the tissue between the internal and external retention devices is 
compressed too tightly. Standard G-tubes should be turned regularly and evaluated to ensure 
the external retention device sits 1–2 mm above the skin surface without creating a dimple 
in the skin. Finally, internal balloon retention devices should be checked regularly to confirm 
the appropriate amount of fluid is in the balloon to prevent tube dislodgement.

Routine Replacement

Temporary Tubes
NG and OG tubes can be placed and replaced by home nursing or properly trained family 
members (Table  1.3). NG/OG tubes should be replaced approximately every 7–10 days. 

Table 1.2  Enteric feeding device contraindications.

NG/OG feeding tubes G-tubes J-tubes

●● Maxillofacial disorders
●● Esophageal or oropharyngeal 

tumors or trauma
●● Laryngectomy
●● Confirmed skull or cervical 

spine injury above C4
●● Clotting dysfunction
●● Ingestion of corrosive substance

●● Severe gastroesophageal
reflux

●● Gastric dysmotility
●● Gastric outlet

obstruction

●● Ascites
●● Crohn’s disease
●● Immunosuppression

Discuss with appropriate consulting service prior to NG/OG placement
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Properly sizing the tubing is necessary prior to placement. When choosing a tube size, most 
feedings can be given with a 6 or 8 Fr tube in pediatric patients and a 12–14 Fr tube in adult 
patients. Appropriate tube insertion depth is classically measured by taking the feeding 
tube and measuring from the tip of the nose to the ear lobe and finally to the xyphoid. 
Several pediatric studies have found that this measurement may underestimate tube depth 
and result in tubes that terminate in the distal esophagus and pose an aspiration risk. 
Therefore, in pediatric patients, a better measurement is either using published age-related 
height-based measurements or by measuring from the tip of the nose to the ear lobe and 
then to the midpoint between the xyphoid and umbilicus. For OG tubes, the measurement 
should start at the mouth. Once the appropriate tube size and depth of insertion are deter-
mined, the same steps may be followed for either NG or OG tube placement, substituting 
the nasal passages for the oropharynx in the place of OG placement (Table 1.3). Finally, 
NG/OG tube placement is an uncomfortable procedure, and patients should be treated 
with topical lidocaine either as 4% lidocaine spray, 2% lidocaine jelly, or nebulized 4% lido-
caine prior to the procedure.

NG/OG tube placement can be verified by the aspiration of gastric contents with a 
pH < 4.0. However, be aware that medications can change the gastric pH, and in a patient 
with reflux, an esophageal aspirate may have the same pH as a gastric aspirate. Likewise, 
the aspiration of “gastric fluid” does not confirm gastric placement alone because there is 
fluid within the bronchial tree and distal esophagus that resembles gastric fluid. In addi-
tion, lack of fluid aspirate can lead to falsely believing the tube is not in the stomach when 
the tube collapses or is above the fluid level. Finally, auscultation is an unreliable method 
of determining NG/OG tube placement because the sound of an NG tube in the thorax may 

Table 1.3  NG tube insertion.

Supplies

●● Nasogastric tube
●● Sterile water
●● 50 mL catheter tip syringe
●● Tape to secure tubing

Stepwise procedure

1)	 Position patient sitting upright with neck midline; avoid hyperextension.
2)	 Lubricate the NG tip with sterile water. Avoid jelly as it will affect the pH.
3)	 Direct the tube into one of the nostrils and, keeping the tube horizontal, aim the tube directly 

posterior. Ask the patient to swallow, as this will help guide the tube into the esophagus by 
closing the epiglottis.

4)	 Once the tube passes through the nasopharynx, have the patient lean forward and bend his/her 
chin while continuing to swallow which will further push the tube down the esophagus.

5)	 Continue to pass the tube until you reach the predetermined tube depth.
6)	 Stop and remove the tube if the patient has any signs of respiratory distress.
7)	 Attach a 50 ml syringe and aspirate contents to the tube.
8)	 Test aspirate on pH paper, any value below 4.0 is considered gastric contents.
9)	 Secure the tube by taping to the nose and face.
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transmit to the upper abdomen. X-ray confirmation remains the gold standard for 
NG/OG tube placement in both adult and pediatric patients.

Bedside placement of ND and NJ feeding tubes is still controversial; however, there are 
increasingly more studies supporting this practice. Most research has focused on the place-
ment of ND tubes. ND tube placement is similar to NG tube placement; however, the 
patient is kept in the right-lateral decubitus position. Several adjunctive measures have 
been described including the use of promotility agents and gas insufflation to promote tube 
position past the pylorus. Of note, these techniques are better described in the adult patients 
and less so in pediatric patients. All post-pyloric feeding tubes should be confirmed with an 
X-ray prior to use.

G-tubes and GJ tubes
G-tubes may be replaced by a caregiver following the first tube change and at least four 
weeks from initial tube placement (Table  1.4). Typically, a gastrostomy tube is changed 
every three to four months. G-tube replacement should be confirmed with the aspiration of 
gastric contents and/or pH testing. The gold standard for G-tube confirmation is a fluoro-
scopic dye study whereby dye is injected through the G-tube port and a radiograph is taken 
to verify dye positioning in the stomach. If there is any trauma to the G-tube site or if the 
tube is considered an immature tube (<4 weeks from placement), aspiration of gastric 

Table 1.4  Gastrostomy-tube replacement.

Supplies

●● G-tube low profile button with extension tubing
Or

●● Traditional G-tube
●● Luer slip tip syringe to inflate balloon
●● Larger catheter tip syringe to prime and flush tubing

Optional:
●● G-tube port stylet

Stepwise procedure

1)	 Deflate the G-tube gastric balloon with a 10 ml syringe.
2)	 Gently remove the G-tube by holding the port site and steadily pulling it back.
3)	 Keep stoma patent with a Foley catheter (do not exceed the G-tube size).
4)	 Remove the G-tube from packaging and check balloon by filling it with tap water (do not fill 

with normal saline as this will degrade balloon and do not use air as it will not provide 
adequate tension on the balloon).

5)	 Deflate balloon prior to tube insertion.
6)	 Insert the G-tube stylet, if one is provided.
7)	 Lubricate the tube with sterile jelly (do not use petroleum jelly as it will degrade tubing).
8)	 Direct the G-tube into the stoma and apply steady pressure.
9)	 Stop and reposition if you meet resistance.

10)	 Once the G-tube external base is resting on the skin surface, inflate the balloon.
11)	 Confirm positioning by pulling gently on the port site.
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contents and pH testing are inadequate, and the tube site should be verified with a fluoro-
scopic dye study.

GJ tube must be placed by interventional radiology under fluoroscopy to ensure proper 
placement for both the initial placement and any subsequent tube replacement. GJ tubes 
are replaced every six months.

Complications/Emergencies

Tube Dislodgment

Tube dislodgment is a common emergency department chief complaint in both adults and 
children. This can occur because of coughing, gagging, pulling on the tubing, or getting the 
tubing caught around an object. In all cases, stop the feeding and inquire how long the 
patient can maintain his or her blood sugar without feeding. Hypoglycemia is a common 
complication for patients who are accustomed to receiving continuous feeds, and an infu-
sion of dextrose-containing IV fluids is commonly needed while awaiting feeding tube 
replacement. Replacement follows an algorithm based on the type of enteric feeding device 
and the duration since its initial placement (Figure 1.2). Unfortunately, tube replacement 
is not without risk, and the astute provider must be aware of clinical signs of an improperly 
positioned tube and how to best verify tube placement.

NG tube replacement is a simple procedure, and some patients may even replace their 
own NG tubes nightly; however, it is not without risk. Complication rates range from 1 to 
2% in adults and up to 20–40% in pediatric patients, with higher rates seen in neonatal 
patients. Complications with improper NG tube placement include pneumonia if the tube 
is placed in the lungs and peritonitis if the tube perforates the bowel. Given this high com-
plication rate, all NG tube replacements in the emergency department setting should be 
confirmed with a radiograph. Auscultation, enzyme testing, and pH testing are unreliable.

G-tube placement is an equally common emergency department procedure, and compli-
cation rates range from 0.6 to 20%, with higher rates seen in immature tubes and tubes with 
traumatic dislodgement. The definition of an immature tube is debated in the literature. 
Most studies define immature tubes as those less than four to six weeks from placement; 
however, some studies define immature tubes as those less than six months from place-
ment. There is an inverse relationship between the age of the tube, and, therefore, G-tube 
tract healing, and the complication rate. In addition, patients who are symptomatic postre-
placement are more likely to have a G-tube complication. Complications include gastric 
outlet obstruction and intraperitoneal tube placement.

All G-tube replacements can be completed at the bedside; however, the person perform-
ing the procedure and the method of checking placement are dependent on the age of the 
tube and the patient’s presenting symptoms. The first tube change postoperatively is the 
most critical and should be completed by the subspecialty service responsible for the tube’s 
placement. In addition, any stoma site with significant trauma or stoma that is difficult to 
identify should be evaluated by general surgery. Uncomplicated mature G-tubes can be 
replaced at the bedside by the emergency department team, and placement should be con-
firmed with gastric aspirate and pH testing alone. For patients with immature tracts, 
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trauma to the stoma site, or symptoms following G-tube replacement, contrast-enhanced 
radiograph is needed to confirm G-tube placement prior to use. Extravasation of contrast 
dye on imaging and failure to fill the stomach indicates that the tube is improperly 
positioned.

All transgastric jejunal tubes must be replaced by interventional radiology under fluoro-
scopic guidance.

Peristomal Skin Irritation

Patients can present with G-tube erythema for a variety of reasons. While the 
presence  of  skin irritation can be highly distressing to patients and caregivers, the 
cause  is commonly nonurgent. However, it is vital that providers have a healthy 
differential in order to distinguish severe causes of peristomal irritation from those 
that are less severe.

Displaced enteric feeding device

Oral or nasal feeding tube Gastrostomy tube

Naso-jejunal/Gastro-jejunal

1. Determine the type of tube
2. Assess patient’s glycemic control off of
    feeding and determine need for 
    intravenous dextrose containing fluids
3. Keep stoma patent with a Foley catheter

Consult interventional radiology 
for placement

under fluoroscopy

Bedside 
replacement
See Table 2

Standard or low profile 
gastrostomy tube 

Immature 
tract

< 4 weeks

Mature tract
> 4 weeks

Call team 
responsible 
for initial 
placement  

Bedside 
replacement
See table 3 

Figure 1.2  Algorithm of the displaced enteric feeding device.
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Peristomal Leakage

Peristomal leakage of gastric contents is seen with most G-tubes. Diabetes, malnutrition, 
and poor wound healing can increase the likelihood and amount of leakage secondary to 
poor approximation of skin tissue around the tubing. In addition, a tightly secured reten-
tion device, noted by dimpling of the skin, can cause an inflammatory reaction and lead to 
increased leakage of gastric contents.

Skin irritation from peristomal leakage can be distinguished from infection by the color, 
which is a faint pink instead of the deep red color of cellulitis (Figure 1.3a). Likewise, the 
skin is not tender. Finally, crusting around the tube site, that is, dried formula and gastric 
juices, should easily wipe away.

Treatment options for peristomal leakage include skin barrier creams such as zinc oxide 
and antacid treatment to decrease the acidity of the gastric contents. If the stoma appears 
too large for the tubing, do not increase the size of the tube. A larger stoma site is not 
because the patient grew or gained weight. The stoma size increases secondary to repetitive 
trauma from the tube moving within the stoma. Increasing the tube size will only stretch 
the stoma further and lead to greater leakage of gastric contents. Do not make this com-
mon mistake. Instead, remove the tube and allow the stoma to shrink in size over the next 
several hours. A stoma can close within as little as 24 hours, so a smaller catheter should be 
left in place to maintain patency of the stoma. Once the stoma has decreased to the appro-
priate size, place the original sized G-tube into the site.

Stomal Cellulitis

Stomal cellulitis is distinguished from skin irritation by the deeper red color and spreading 
erythema around a G-tube site with significant pain to touch (Figure 1.3b). Patients with poor 
wound healing and an immunocompromised state are at increased risk for cellulitis. Pathogens 
are typically skin flora including beta-hemolytic streptococci and Staphylococcus aureus. 

(a) (b) (c)

Figure 1.3  (a) Peristomal leakage notable for dried crusted skin without surrounding erythema. 
(b) Peristomal cellulitis distinguished from simple leakage by the deeper erythematous skin 
extending from the G-tube site. (c) Peristomal candidiasis distinguished from cellulitis by its 
satellite lesions.
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In a well-appearing child with otherwise no systemic symptoms, a first-generation cephalo-
sporin is adequate to treat streptococcal infection. If a patient is a known methicillin-resistant 
S. aureus carrier or appears ill, coverage should include agents that treat methicillin-resistant 
Staphylococcus aureus (MRSA) based on local antibiograms. The tube does not need to be 
removed in the setting of stomal cellulitis. If there is fluctuance around the tube, an ultra-
sound should be obtained to evaluate for a peristomal abscess. Peristomal abscesses will 
require bedside incision and drainage and broad-spectrum antibiotic coverage.

Stomal Candidiasis
Stomal candidiasis is much less common than bacterial infections of the stoma. Patients 
with candidiasis should be well appearing and have typical satellite lesions around the 
stomal site (Figure 1.3c). Similar to other forms of candidiasis, treatment with topical anti-
fungal agents alone (nystatin or clotrimazole) is sufficient.

Necrotizing Fasciitis
Necrotizing fasciitis of the stoma is an exceedingly rare but life-threatening complication. 
The patient will have erythematous, edematous, and tender skin with bullae. The lesion 
will rapidly expand, and the patient will look toxic. Similar to all infections, those patients 
with poor wound healing, diabetes, and malnutrition are at greatest risk. Necrotizing fascii-
tis is a surgical emergency that requires immediate surgical evaluation, wound debride-
ment, and intravenous antibiotic treatment.

Stomal Bleeding

Bleeding at the stomal site is one of three things: hypergranulation tissue, mucosal irrita-
tion with or without prolapse, and upper GI bleeding. Distinguishing between the three is 
important because, while, to the patient they may all be an emergency, the severity and 
treatment are dramatically different.

A granuloma is a well-circumscribed, pearly piece of tissue adherent to the stoma 
(Figure 1.4a). It presents as chronic, low-grade bleeding. Its cause is unknown, but it is 
thought to arise from repetitive trauma from the G-tube rubbing against the stoma. 
Hypergranulation tissue is of low risk but causes significant distress among patients and 
caregivers. Treatment is largely topical, including 0.1% triamcinolone cream, commercially 
available granuloma-reducing agents, and salt packing. These agents are not without risk; 
specifically, triamcinolone can cause skin thinning, systemic absorption, and may precipi-
tate a fungal infection. Silver nitrate application, kenalog injections, electrocautery, and 
G-tube site revision are used in more persistent cases.

Another cause of chronic mild stomal bleeding is mucosal irritation. This too is caused 
by repetitive movement of the tube within the stoma and can be quickly resolved with 
properly sizing the tube. In addition, gauze and tape can be used to better secure the tube 
in position.

Finally, acute stomal bleeding is either prolapsed stomal tissue or upper GI bleeding. 
Prolapsed gastric tissue has a deeper red color compared to the color of a granuloma, and 
it is acute not chronic (Figure 1.4b). This distinction is important because silver nitrate 
would injure the gastric mucosa and should not be used in the setting of gastric tissue 
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prolapse. Prolapse can be treated with the application of salt or sugar to shrink the gastric 
tissue and then firm and steady pressure to direct the tissue back into the stomal site. If this 
is unsuccessful, general surgery should be consulted. Significant stomal site bleeding with-
out prolapsed tissue, skin irritation, or granuloma development is upper GI bleeding, until 
proven otherwise, and should be evaluated by endoscopy.

Clogged Tubing

A clogged feeding tube is one of the most common causes for enteric feeding device mal-
function. Residue from medications and formula build up over time and ultimately can 
lead to complete occlusion of the tube lumen. Resins and bulking agents are contraindi-
cated through any enteric feeding device as they both can lead to obstruction of the tubing. 
Likewise, all medications and formula administrations should be followed by a 20 ml flush 
to prevent blockage.

The management of a clogged feeding tube depends on the type of tubing. An NG or OG 
tube should simply be replaced. Likewise, a G-tube in a well-healed tract with no trauma 
should also be replaced if simple declogging measures do not remove the obstruction. 
Every effort should be made to release the obstruction for GJ and NJ tubes, as the place-
ment of both of these requires fluoroscopic guidance.

Most feeding tube obstructions can be flushed with a 60 ml syringe. First, try pumping air 
into the tubing to break apart the clot. If that does not work, the best irrigant is warm water. 
Carbonated beverages and colas have been studied and are inferior. Finally, if warm water 
does not remove the obstruction, then a mixture of pancreatic enzymes dissolved in a 
bicarbonate solution can be used. The mixture is left in the feeding tubing for two to 
three minutes, and then flushed through with warm water. One option is to mix a pancreli-
pase tablet with 650 mg of bicarbonate in 10 ml of water. If neither of these treatments is 
successful, a contrast-enhanced radiograph should be ordered to confirm tube placement, 

(a) (b)

Figure 1.4  (a) Granuloma notable for its pearly color and irregular shape. (b) Prolapse 
distinguished from granuloma by the deeper erythema and more uniform shape.

0005018584.INDD   15 03/22/2021   19:47:58



Using and Troubleshooting Enteral Feeding Devices16

and alternative diagnoses such as buried bumper or G-tube displacement should be 
considered.

Ulceration

Ulcerations from enteric feeding devices can be at the proximal and distal ends of the tub-
ing. For both NG and G-tubes, the pressure of the device against the nasal ala and abdomi-
nal wall, respectively, can lead to local superficial bleeding. Bleeding that comes directly 
from a tube aspirate is more indicative of GI tract bleeding. In the case of an NG tube, the 
tubing can irritate the lining of the esophagus and develop into esophageal ulceration. For 
a G-tube, the pressure of the internal retention device against the stomach lining can form 
an ulcer. Superficial ulcerations can be treated with tube repositioning, but internal ulcera-
tions require tube removal to allow for healing.

Peritonitis

Peritonitis in a patient with an enteric feeding device is caused by an improperly placed 
tube, until proven otherwise. In the case of NG tube placement, the tube perforates the 
bowel wall; and in the case of G-tube placement, the tube can be improperly placed in the 
peritoneum. Patients may initially be asymptomatic but will progress to diffuse abdominal 
tenderness, rebound, and sepsis. All NG tubes should have radiographic confirmation of 
their placement. For G-tubes, patients with immature tracts, trauma to the tract, or any 
difficulty placing the G-tube should have a contrast-enhanced radiograph to confirm tube 
placement. Some argue that if a patient is observed receiving a feeding without difficulty, 
the tube is likely properly positioned. However, patients with multiple comorbidities may 
not be able to show discomfort. One must have a heightened level of suspicion and err on 
the side of caution when confirming NG and G-tube replacements because while compli-
cations are rare, they can be life-threatening.

Gastric Outlet Obstruction

Gastric outlet obstruction is a significant complication, but the insightful physician will be 
able to identify the problem and treat it within moments. Obstruction is caused by the reten-
tion balloon blocking the pylorus either because the tube migrated to the pylorus in the case 
of a standard G-tube or because the balloon is overfilled in the case of a low-profile button. 
Patients will present with abdominal pain, nausea, feeding intolerance, and nonbilious eme-
sis. A contrast-enhanced radiographic study that shows dye filling the small intestine but 
sparing the stomach confirms the diagnosis (Figure 1.5). Treatment is relatively anticlimac-
tic and includes deflating the internal balloon, repositioning it away from the pylorus and 
reinflating it or simply reducing the amount of fluid in the retention balloon itself.

Buried Bumper Syndrome

Buried bumper syndrome (BBS) is a rare but life-threatening complication of children with 
G-tubes. BBS is defined as the presence of an embedded internal fixation device into the gas-
tric mucosa of the abdominal wall. This is typically caused by securing the external retention 
device too tightly to the skin surface and thus narrowing the space between the internal and 
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external retention devices and pressing the internal device into the gastric mucosa. Rates of 
BBS in adults average 1% but can be as high as 5% in pediatric patients. This is seen with both 
internal balloons and rigid retention devices, but it is more common with the latter. Risk fac-
tors for BBS include pediatric age, jejunal extension from the G-tube, multiple G-tube place-
ments, and improper home care. Pediatric patients are at a higher risk because of their 
expected weight gain and compression against the external bolster. Those with GJ tubes are 
at higher risk because the weight of jejunal extensions is thought to pull the internal bolsters 
out of their perpendicular placement and cause unequal pressure on the stomach wall. 
Finally, repeat G-tube replacements can increase the inflammatory reaction in the stomach 
wall and thus encourage tissue growth around the internal retention device.

Patients can be asymptomatic and simply present with inability to feed through the tube. 
The classic triad for BBS is inability to insert the G-tube further into the stomach, loss of 
tube patency (unable to feed or draw back from tubing), and leakage around the tube site. 
BBS can be complicated by GI bleeding, perforation, and peritonitis, which can be fatal.

BBS is diagnosed by endoscopy. However, abdominal ultrasound and computerized 
tomography (CT) scan can help identify bumper location if it is not apparent on endoscopy. 
Depending on the extent of the internal bumper’s migration through the gastric mucosa, 
the bumper may be removed either endoscopically or surgically. Bumpers that have passed 
through the lamina muscularis propria and are located between the stomach and abdomi-
nal wall will need surgical removal.

Intussusception

Intussusception is a well-described complication of patients with jejunal feeding devices 
(NJ, GJ, and J-tubes). Intussusception is defined as one part of the small intestine invagi-
nating or folding into the adjacent portion of small bowel. Complications arise from the 
pressure placed on the outer layer of small bowel tissue as the inner layer presses against 

Figure 1.5  Radiograph of a G-tube dye study 
shows dye within the small intestine only. This 
image is consistent with a gastric outlet 
obstruction whereby the balloon is located in the 
pylorus blocking dye from filling the stomach.
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it, thereby decreasing blood flow to the tissue. The pathogenesis of intussusception 
requires a lead point to pull one section of small bowel into the other. Contrary to classic 
intussusception where the lead point is either gastric lymphatic tissue or cancerous mate-
rial, in patients with an enteric feeding device, the extension tubing in the jejunum serves 
as the lead point.

Patients with intussusception typically present with abdominal pain, bilious emesis, 
and/or hematemesis. Because of the many comorbidities of patients with enteric feeding 
devices, the patient may appear asymptomatic. One must have a heightened clinical suspi-
cion. Diagnosis is made by contrast-enhanced radiography, ultrasound, endoscopy, upper 
GI, or abdominal CT scan. Tube-related intussusceptions resolve with tube removal.

Colocutaneous Fistula

Colocutaenous fistula formation is a complication only seen with the percutaneous 
approaches to gastrostomy. A colocuteneous fistula is caused by trapping a loop of bowel 
between the abdominal wall and the stomach wall and piercing the G-tube through all 
three tissue layers. While, in some cases, patients present with colonic obstruction, this 
complication may not be detected until the first tube change at which point the tube is 
replaced into the colonic wall but does not make it to the stomach wall. The feeds are 
started directly into the colon, and the patient develops diarrhea and dehydration. 
Treatment includes removing the G-tube and surgical closure of the fistula.

Consultation

Surgical consultation is needed for surgical emergencies: intussusception, BBS, colocuta-
neous fistula, peritonitis, and necrotizing fasciitis. Immature tube dislodgement will 
require replacement by the team responsible for its initial placement, but the emergency 
department team can initially manage all mature tracts. Consultation is needed if there is 
significant trauma to the tract, the tube is improperly positioned on dye study, or the patient 
is unable to tolerate feeds following tube replacement. GJ and J-tube replacements will 
typically need interventional radiology consultation. Stomal site bleeding, leakage, or 
infection may be initially managed by the emergency department and seen in subspecialty 
clinic for further care. Similarly, gastric outlet obstruction can first be treated with tube 
repositioning by the emergency department team, but if the obstruction does not resolve, 
surgical consultation is needed.
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