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Abstract

Background: Since their introduction in 1980, gastrostomy tubes
have become effective means of providing both short-term and long-
term enteral access and nutritional support. These feeding tubes are
ubiquitous in many health care facilities that care for the elderly, but
carry high rates of unintended dislodgement - a complication that, if
not detected promptly, is associated with substantial morbidity and
health care costs. This study determined the dislodgment rate of gas-
trostomy tubes at 90 days in a cohort of 221 patients and tested the
hypothesis that the implementation of a concise protocol to care for
patients’ gastrostomy tubes would reduce these unintended dislodge-
ments.

Methods: The dislodgment rate of gastrostomy tubes at 90 days in
a cohort of 221 patients was determined. In addition, a randomized
controlled trial was conducted in a long-term acute care hospital in
which patients were alternately allocated to either of two geographi-
cally separate units: 1) a selected unit where a concise protocol to care
for patients’ gastrostomy tubes was implemented, and 2) a separate
unit where standard care was provided. Enrollment included patients
diagnosed with dysphagia - who were receiving mechanical ventila-
tory support for chronic respiratory failure - who were being adminis-
tered feedings, fluids and medications via a balloon gastrostomy tube.
The primary endpoint was the number of unintended dislodgements
of gastrostomy tubes during a 90-day study period.

Results: In a cohort of 221 patients with balloon gastrostomy tubes
placed that was observed for a period of 90 days, 64 (29.0%) had
unintended gastrostomy tube dislodgement (P < 0.028). A total of 34
patients were enrolled in the randomized controlled trial with 17 in
the treatment group and 17 in the control group. All subjects were fol-
lowed for a maximum of 90 days. During the study period, there was

Manuscript submitted September 2, 2018, accepted September 24, 2018

aDivision of Gastroenterology and Hepatology, Department of Medicine,
Rutgers New Jersey Medical School, University Hospital, 185 South Orange
Avenue, Medical Science Building, Room H-538, Newark, NJ 07103, USA
bDepartment of Medicine, Henry J. Carter Specialty Hospital and Nursing Fa-
cility, 1752 Park Avenue, New York, NY 10035, USA

¢Corresponding Author: Jamil Shah, 899 Woodmere Drive, Valley Stream, NY
11581, USA. Email: jshahid0O@gmail.com

doi: https://doi.org/10.14740/gr1084w

one episode of unintended gastrostomy tube dislodgement (5.9%) in
the treatment group, compared with six episodes (35.3%) in the con-
trol group (P < 0.047) and the previous cohort of 221 patients (P <
0.028).

Conclusion: This study showed a significant reduction in dislodge-
ments after implementation of a protocol that is an innovative,
straightforward and economical solution to the problem of the unin-
tended dislodgement of gastrostomy tubes.
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ment; Complications of gastrostomy tubes; Complications of PEG
tubes

Introduction

Adequate nutrition and the delivery of essential nutrients, min-
erals and electrolytes are imperative for growth, wound heal-
ing, tissue repair and a source of energy to perform daily tasks.
Unnecessary interruptions of feeding are thus not acceptable
in ill patients, particularly in those who are unable to have oral
nutrition. Such interruptions are a key contributor to patients
not attaining their prescribed nutrition goals [1]. The gastros-
tomy tube is generally regarded as “one of the most useful and
established” techniques available of delivering enteral nutri-
tion to these individuals, many of whom reside in acute reha-
bilitation facilities, nursing homes, skilled nursing facilities,
assisted living centers and extended care centers [2].

The procedure of gastrostomy tube placement is performed
most commonly through the endoscopic approach, known as
percutaneous endoscopic gastrostomy (PEG). It usually takes
only 15 - 20 min. Moreover, the procedure can be performed
under sedation instead of general anesthesia, making it ideal,
not just for clinically stable patients, but also for critically ill pa-
tients [3]. The gastrostomy tube can also be inserted through the
surgical approach as well as by interventional radiology (IR).

The routine use of gastrostomy tubes appears simple.
However, experience is required in order to avoid complica-
tions as well as the involvement of a multidisciplinary health
care team to provide optimal gastrostomy tube care [4]. Health
care providers should be able to recognize the risk factors asso-
ciated with complications. Nurses play an integral role through
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administering feedings, performing skin care and recognizing
complications at an early stage in order to decrease morbidity
and mortality.

A typical gastrostomy tube provides direct access to the
gastric lumen and delivers nutrition and medications through a
long, flexible feeding tube. The type of gastrostomy tube used
in this study has an internal balloon inflated with water. The
underlying principle is that, over time, the balloon gradually
loses water or can rupture. When the balloon volume is no
longer sufficient, the gastrostomy tube slides out from the tract
spontaneously. This is a frequent complication from which
significant morbidity and mortality can occur [5-7]. However,
gastrostomy tubes can usually be replaced at the bedside rather
casily by experienced medical staff.

Among the many complications related to gastrostomy
tubes is that of unintended dislodgement, which can occur at
any time and result in further complications. For example, the
internal balloon can collapse and slide out through the gas-
trostomy tract but remain in the subcutaneous tissue, causing
buried bumper syndrome [8]. This is an unusual late complica-
tion due to migration of the inner balloon through or into the
abdominal wall [9, 10]. Feeding may continue until the inner
end of the gastrostomy tract completely closes, at which time
feeding is obstructed. If the bumper remains in the subcutane-
ous tissue for several days, it can lead to infection and ulti-
mately an abdominal wall abscess that may require surgery. In
fact, failure to diagnose buried bumper syndrome can lead to
major complications, including gastrointestinal bleeding, per-
foration of the stomach, peritonitis and death [11, 12]. How-
ever, if this condition is identified at an early stage of partial
dislodgement, the gastrostomy tube can be repositioned ecasily
into the stomach.

From time to time, the gastrostomy tube slides out com-
pletely from the tract and is discovered by the side of the pa-
tient. If it does not occupy the tract, the stoma closes - most of
the time, within 1 - 2 h. When this occurs, a new gastrostomy
tube cannot be inserted into the stomach via the gastrostomy.

Furthermore, when complications occur, the gastrostomy
tube cannot be used for feeding. These patients require urgent
nasogastric tube insertion for administering feedings and med-
ications. The patient requires another invasive procedure later
on to reinsert a gastrostomy tube. Moreover, these complica-
tions can occur at any time, often placing an additional burden
on the skeleton staff on duty.

The complication of unintended dislodgement has been un-
derestimated and underappreciated. In order to ensure uninter-
rupted feeding, gastrostomy tube care should be emphasized.
The aim of this study was to investigate the hypothesis that the
implementation of a concise protocol to care for patients’ gastros-
tomy tubes would reduce these unintended dislodgements, and,
in doing so, improve the quality of life for individual patients.

Materials and Methods

Study design, study population and selection criteria

As part of a quality assurance (QA)/quality improvement (QI)
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Figure 1. Balloon type gastrostomy tube with the balloon on the inner
side of the gastrostomy tract and the retainer on the external side. Re-
printed with permission from: Shah JM, Shahidullah AB. Gastric Ulcer
from the Pressure of a Gastrostomy Tube: A Rare Cause of Upper Gas-
trointestinal Bleeding. Cureus. 2018 Jun 11;10(6):e2783. doi: 10.7759/
cureus.2783.

pilot study, a randomized controlled trial was conducted in a
long-term acute care hospital in New York City. The Institu-
tional Review Board of the hospital approved the study. Pa-
tient care was managed by a health care team that included a
gastroenterologist, medical attending physicians and nurses.
Enrollment included patients diagnosed with dysphagia - who
were receiving mechanical ventilatory support for chronic
respiratory failure - who were being administered feedings,
fluids, and medications via a balloon gastrostomy tube (Fig.
1). Patients with gastrostomy tubes of the type with an internal
bumper made up a minority of the patients with gastrostomy
tubes within the hospital and were not included in the study.

At the beginning of the randomized controlled trial, pa-
tients were alternately allocated to either of two geographical-
ly separate units: 1) a selected unit where a concise protocol to
care for patients’ gastrostomy tubes was implemented, and 2) a
separate unit where standard care was provided. The protocol
was as follows:

Each time a gastrostomy tube was used, its position as well
as its mobility in the gastrostomy tract would be checked using
markings on the tube (usually 3 - 6 cm markings at the open-
ing, depending upon the estimated thickness of the abdominal
wall). If there were less than 3 cm markings at the opening, a
physician would examine the gastrostomy tube.

Each balloon gastrostomy tube would have the volume
of water in the balloon measured every week. If it was below
the manufacturers’ recommendations (usually 15 mL), water
would be added. Also, these gastrostomy tubes would be re-
placed routinely every 3 months. Thus, unintentional dislodge-
ment could be minimized by checking every 7 days to ensure
that the balloon volume was adequate.

All unintended balloon gastrostomy tube dislodgements
in both units were recorded during a 90-day study period. Pa-
tients were followed through the entirety of the 90-day study
period unless they were discharged early from the hospital, had
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Table 1. Age, Gender and Days Observed in Treatment Versus Control Groups

Treatment (n = 17) Control (n =17) P
Patient age, mean (SD) 71.76 (13.71) 70.12 (18.98) 0.774
Days observed, mean (SD) 63.82 (26.73) 66.59 (29.79) 0.778
Male gender, N (%) 7 (41.2) 10 (58.8) 0.303

Table 2. Unintended Gastrostomy Tube Dislodgements in Treatment Versus Control and Historical Groups
Unintended gastrostomy tube dislodgements
Group P
No Yes Total

Treatment, N (%) 16 (94.1) 1(5.9) 17 (100.0)
Control, N (%) 11 (64.7) 6(35.3) 17 (100.0) 0.047
Historical, N (%) 157 (71.0) 64 (29.0) 221 (100.0) 0.028

the gastrostomy tube removed intentionally, or patient mortal-
ity occurred.

Statistical analysis

Treatment and control groups were compared to rule out differ-
ences in demographic characteristics and days observed using
independent samples #-tests and Pearson chi-square analyses.
The incidence of unintended gastrostomy tube dislodgements
in the treatment group was compared to the incidence in the
concurrent control group and in the historical group using one-
tailed Fisher’s exact tests. Additional #-tests and chi-square
analyses were performed to confirm that the dislodgements
were not significantly associated with age, gender or the num-
ber of days observed.

Results

This study determined the dislodgment rate of gastrostomy
tubes at 90 days in a cohort of 221 patients and tested the hy-
pothesis that the implementation of a concise protocol to care
for patients’ gastrostomy tubes would reduce these unintended
dislodgements.

In order to do this, a total of 34 patients (17 in the treat-
ment group and 17 in the control group) were enrolled in the
study. Patient age ranged from 36 to 100 years, with an average
age of 70.9 years (= 16.3 years). An equal number of males
and females were enrolled. Treatment and control groups were

similar in terms of age and gender (Table 1). Patients who were
not followed for the entire 90-day study period could not com-
plete the study because of early discharge from the hospital,
recovery of functional swallow leading to intentional removal
of the gastrostomy tube, or death. Patients were observed for
an average of 65.2 days (+ 27.9 days). Treatment and control
groups were similar in the number of days observed.

During the trial period, there was only one episode of un-
intended gastrostomy tube dislodgement (5.9%) in the treat-
ment group, compared with six episodes (35.3%) in the con-
trol group, which constituted a significant difference. Prior to
the study, 221 patients with balloon gastrostomy tubes placed
were observed for a period of 90 days, and 64 unintended gas-
trostomy tube dislodgements (29.0%) occurred. When com-
pared with the treatment group, the incidence of dislodge-
ments was significantly greater in the historical group (Table
2).

A final set of comparisons confirmed that the incidence
of unintended gastrostomy tube dislodgements across both the
treatment and control groups was not significantly associated
with age, gender or the number of days observed (Table 3).

Discussion

Gastrostomy tubes are beneficial, cost-effective feeding tubes
that can be cared for easily. They are frequently used in long-
term care settings. Unfortunately, their use is associated with
a range of complications, such as unintended dislodgement.
Failure to identify and address these complications early and

Table 3. Age, Gender and Days Observed in All Patients Experiencing Unintended Gastrostomy Tube Dislodgements Versus Those

With No Dislodgements

Unintended Gastrostomy Tube Dislodgements

No (n=27) Yes (n=7) P
Patient age, mean (SD) 72.44 (14.75) 65.14 (21.78) 0.299
Days observed, mean (SD) 66.56 (27.25) 60.00 (32.00) 0.587
Male gender, N (%) 13 (76.5) 4(23.5) 0.500
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appropriately can lead to dreadful outcomes. Thus, a system-
atic and careful assessment of the underlying cause of each
complication is essential to a successful enteral nutrition pro-
gram.

Several reports explain particular strategies to minimiz-
ing or reducing the unintended dislodgement of gastrostomy
tubes. Unfortunately, few approaches have been corroborated,
other than changes in the shape or consistency of the internal
bumper. A feasible approach would be the regular use of T-fas-
tener/anchor systems to avoid disturbance of the gastrostomy
tract if dislodgement did occur [5]. This approach has already
been applied in laparoscopic approaches to gastrostomy for-
mation and in the pediatric population in order to stabilize the
recently developed gastrocutaneous fistula and permit appro-
priate maturation of the tract [13, 14].

Another means by which unintended dislodgement could
be lessened is through intentional replacement with a gastros-
tomy tube of the type with a balloon [5]. This could occur only
after complete maturation of the gastrocutaneous fistula tract
(about 6 - 8 weeks) and would necessitate an additional outpa-
tient clinic visit. It is plausible that a filled balloon would not
pass as effortlessly through the gastrostomy tract and become
dislodged. The great majority of initial gastrostomy tubes are
inserted percutaneously and, as a result, do not have an exist-
ing balloon as the inner component.

To avoid devastating consequences, health care providers
should be given appropriate instruction in managing gastros-
tomy tubes and their potential complications. It is also crucial
that patient care decisions be made with full understanding of
the patient’s medical and surgical history, and are conveyed
successfully to all members of the health care team. Further-
more, periodic review of practice may reveal opportunities for
improvement. Both physician and nurse champions can facili-
tate change processes to improve practice and the delivery of
care.

As demonstrated by our study, the implementation of a
concise protocol to care for patients’ gastrostomy tubes, which
is attentively followed by the health care team, reduces unin-
tended dislodgement. The next step after this pilot study is to
implement this protocol across more units of the hospital, in a
larger number of patients, and over a longer duration in order
to achieve the maximum benefit for patient care.
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