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INTRODUCTION

Recent interest in the Terri Shiavo case has
brought the issue of percutaneous endoscopic
gastrostomy (PEG) tubes into active public dis-

cussion. What was missing from that debate, however,
was a clear discussion of the evidence behind their
use. A critical review of the clinical literature reveals
that PEG tubes have a limited role in only a few con-
ditions, that even in these conditions their advantage
over nasogastric (NG) tubes or medical therapy is

questionable, and that they are widely overused in cur-
rent practice.

Those who argue a PEG tube is not a medical
intervention have likely never seen one placed. Creat-
ing a hole into the stomach through the anterior
abdominal wall is surgery, regardless of who does the
procedure. As such, it should be performed only if its
benefits clearly outweigh its risks and burdens. PEG
placement cannot be justified, therefore, without con-
vincing objective clinical evidence of patient benefit.
Ultimately, only two patient outcomes matter: making
life longer (improving mortality) or better (improving
quality of life). The burden of proof of benefit lies not
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only with the provider requesting the tube but also with
the physician placing it, especially when the latter has
a financial incentive to do so. Ethical physicians
should decline to order or place PEG tubes for condi-
tions not shown to benefit from them.

Gauderer introduced PEG tube placement in 1980 as
a safe and effective alternative to open surgical gastros-
tomy (1). It was considered safe because it had less than
a 2% intra-operative complication rate and effective
because it allowed tube feeding in almost all cases. It was
also cost-efficient for multiple providers, including
physicians, hospitals, nursing homes, and home health
agencies, and was presumed to be beneficial since poor
nutrition was a known risk factor for worse outcomes.
Unfortunately, little attention was paid initially to patient
outcomes after the immediate post-operative period.

PEG tubes quickly became the procedure of choice
for providing enteral nutrition in the United States. In
Medicare patients, its use doubled from about 61,000
annually in 1988 to about 123,000 annually in 1995 (2).
By 1999, 34% of severely cognitively impaired resi-
dents of U.S. nursing homes had PEG tubes (3). As their
popularity grew, PEG tube use began to show some dis-
turbing trends. One hospital saw its 30-day mortality
after PEG tube placement rise from 8% to 22% in ten
years and its use for non-evidence-based indications rise
from 16% to 31% (4). Other studies showed particularly
high six-month mortality rates associated with cancer,
dementia, and neurodegenerative disease, as well as

marked racial disparities, with blacks receiving tubes at
nearly twice the rate of whites (6,42).

Such data led many to question the possible
overuse and misuse of this procedure. While safe and
effective in the short term, it began to be recognized as
an invasive artificial means of life support with multi-
ple serious long-term complications (Table 1). Further-
more, bioethical and legal opinions (such as those sur-
rounding the Nancy Cruzan case) began to question
the medical imperative to provide nutritional support
in cases where no benefit could be demonstrated.

THE CLINICAL EVIDENCE
The evidence base regarding PEG tubes has grown
substantially over the past ten years. Researchers have
shown increasing interest in studying long-term out-
comes after PEG tube placement, not just those in the
peri-operative period. Retrospective studies have been
followed by prospective ones and small randomized
trials. Finally, large randomized controlled trials com-
paring PEG tube placements to less invasive alterna-
tives (FOOD, PEGASUS) are beginning to produce
quality evidence to help guide clinical practice (26).

RISK FACTORS, BURDENS, AND COMPLICATIONS
Identified poor prognostic indicators for PEG place-
ment are listed in Table 2 (5,6). What is striking about
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Table 1
Burdens and Complications Associated with PEG Tube Feeding

Wound dehiscence Local bleeding Stoma stenosis
Skin excoriation Hematoma Bumper erosion 
Tube migration Tube malfunction Placement failure
Pain at tube site Aspiration Gastric perforation
Gastric prolapse Gastrocolic fistula Pneumoperitoneum
Prolonged ileus Eviseration Pneumatosis intestinalis
Intussusception Peritonitis Cellulitis
Necrotizing fasciitis Abdominal abscess Subphrenic abscess
Diarrhea Bowel obstruction GI bleeding
Nausea Vomiting Gastroesophageal reflux
Fluid overload Death Restraint use
Metabolic disturbance Pneumonia Esophageal perforation
Loss of gustatory pleasure Loss of dignity Loss of social interaction
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this list is that it includes several widely accepted indi-
cations for PEG tube placement. If the condition for
which a procedure is being performed is itself a risk
factor for poor outcome, the benefit of that procedure
becomes suspect. PEG tube placement has been asso-
ciated with multiple burdens and complications, some
of which are listed in Table 1 (7). Conversely, it has
been associated with benefit in only a handful of con-
ditions, as discussed below.

DEMENTIA
In a seminal 1999 JAMA review article, Finucane and
colleagues found no evidence that tube feeding in
patients with advanced dementia prolongs survival,
prevents aspiration pneumonia, reduces the risk of pres-
sure sores or infections, improves function, or provides
comfort (8). Subsequent studies have documented a
poor prognosis for hospitalized patients with advanced
dementia (50% mortality at 6 months) that tube feeding
failed to improve (9). In fact, one prospective trial in
demented veterans showed an increase in mortality
with PEG tube placement, although the difference was
not statistically significant (10). Other studies have
associated PEG tubes in dementia with significant
increases in complication rates, restraint use, and emer-
gency department visits (11,12). A 2000 New England
Journal of Medicine editorial concluded that feeding
tubes “are generally ineffective in prolonging life, pre-
venting aspiration, and even providing adequate nour-
ishment in patients with advanced dementia”(13).
Appropriately, there has been a decline in PEG tube use
with dementia in Veterans Administration hospitals
since 1996, though racial disparities persist (14).

CANCER
In 1994, Klein and Koretz reviewed the published
prospective randomized controlled trials of nutrition
support in cancer and concluded that the evidence
“failed to demonstrate the clinical efficacy of providing
nutrition support to most patients with cancer” (15).
One exception was head and neck cancer, where PEG
placement has been shown to improve quality of life
but not mortality (16). When compared with NG tube
use, however, PEG placement resulted in more persis-
tent dysphagia, perhaps because there was less incen-
tive to participate aggressively in therapy (17). A recent
Swedish study showed fatal or severe complications of
PEG placement in head and neck cancer patients
occurred in 26% of cases over two years and warned
“for a very sick patient, a theoretically easy procedure
could turn into a potentially dangerous operation”(18).

NEUROMUSCULAR DEGENERATIVE DISEASE
In amyotrophic lateral sclerosis, PEG use has been
shown to improve quality of life scores and weight but
not mortality (19). A recent Scottish study, however,
showed a median survival from insertion of less than
five months and a 30-day mortality of 25%, outcomes
similar to those in advanced dementia (20). A 2004
Cochrane Review found no adequately controlled tri-
als of PEG tube use in muscular dystrophy or other
chronic muscle diseases (21).

STROKE
Two randomized controlled trials published in BMJ in
1992 and 1996 showed that compared to NG tube use,
PEG tube placement after stroke decreased mortality,
treatment failures, and malnutrition (22,23). Unfortu-
nately, these trials were short (six weeks), small (49
patients total), and poorly randomized (NG patients
were both older and sicker) (24). Cochrane reviewers
note that “too few studies have been performed, and
these have involved too few patients”(25). The recently
published multicenter FOOD trial found no benefit to
early versus delayed PEG feeding and an increased
risk of death or poor neurologic outcome with PEG
compared to NG use (p = 0.05) (26). Other studies
have found high 30-day mortality and complication

Table 2
Poor Prognostic Indicators for PEG Placement

Age > 75 Charlson score >3
Male gender Low BMI
Diabetes mellitus Albumin <3 g/dL
COPD Hospitalized
Advanced cancer Bedridden
Previous aspiration Pressure sores
NPO ×7 days Confusion
UTI Cardiac disease



rates associated with PEG tube use after stroke
(27,28). New techniques for securing NG tubes to pre-
vent treatment failure have been developed (29).

ASPIRATION PNEUMONIA
Aspiration pneumonia is the most common cause of
death after PEG placement (30). Data consistently show
that feeding tubes (both NG and PEG) actually increase
the risk of aspiration pneumonia, perhaps by increasing
gastroesophageal reflux or oropharyngeal colonization
(31,32). Neurogenic dysphagia patients fed with NG,
PEG, jejunostomy, or post-pyloric tubes all have similar
rates of aspiration pneumonia (33,34). Interestingly,
aspiration seen on modified barium swallow has not
been associated with an increased risk of pneumonia or
mortality in the majority of studies, raising the question
of whether aspiration should be treated at all (35).

GASTRIC DECOMPRESSION
Gastric decompression with PEG placement effectively
resolved most cases of persistent nausea and vomiting in
bowel obstruction due to gynecologic malignancy and
allowed most patients to be discharged from the hospi-
tal with hospice support (36). Octreotide, a somatostatin
analogue that decreases gastrointestinal secretions, was
effective in cases unresponsive to PEG placement and
has been promoted as a useful alternative to NG or PEG
decompression, but no trials comparing medical to sur-
gical treatment have been performed (37).

TIMING OF PEG TUBE PLACEMENT
In 2000, Abuksis noted that inpatients who underwent
PEG placement had significantly higher 30-day mor-
tality than outpatients (38). He subsequently showed
that stroke patients who received PEG placement 30
days after hospital discharge had significantly lower
30-day mortality than those who received PEG place-
ment during their hospitalization, even accounting for
those who died while waiting for PEG placement (39).

ETHICAL ISSUES
Our culture attaches great emotional symbolism to
providing nutrition to loved ones. Many physicians
feel they cannot refuse PEG tube placement if it is

requested by the patient or family. Most ethics and
legal scholars, however, argue physicians have no
obligation to provide nonbeneficial treatments, and at
least one bioethicist has noted that without an expecta-
tion of benefit, artificial feeding can be considered a
form of torture (40). Informed consent for PEG place-
ment is routinely poor. One large community teaching
hospital documented adequate discussion of proce-
dure-specific benefits, burdens, and alternatives in
only 0.6% of PEG placements (41). Extensive anecdo-
tal evidence suggests families unsure about PEG
placement commonly feel pressured into consenting
and often later regret their decisions (42,43).

The ethical burden of providing only beneficial care
lies with both the physician ordering a feeding tube and
the physician placing it. Most physicians would refuse a
family request to repair a ventral hernia in an elderly
demented patient, but many are willing to place a PEG
tube in the same individual, even though both procedures
are safe, effective, and non-beneficial. The use of PEG
tubes in persistent vegetative states clearly can improve
mortality, but the benefit of that outcome is ethically
questionable in a permanently unconscious patient.

WITHHOLDING AND WITHDRAWING 
ARTIFICIAL NUTRITION
The overwhelming majority of patients who stop eating
do not experience hunger or hunger only initially (44).
Terminal anorexia and dehydration may actually benefit
dying patients by inducing ketosis, uremia, and endor-
phin release. Terminal anorexia and cachexia appear to
be due largely to inflammatory cytokines unimproved
by nutrition; even prolonged tube feeding with adequate
formula failed to improve nutritional parameters in
chronically ill nursing home residents (45).

Though stopping tube feeding is widely consid-
ered ethically and legally indistinguishable from never
starting it, discontinuation is much more difficult emo-
tionally (46). Artificial nutrition is typically the last
life-sustaining measure withdrawn, and 25% of
demented nursing home residents die while still
receiving tube feedings (47). Providers should recon-
sider starting a treatment that may be unusually diffi-
cult to discontinue.
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PRACTICE GUIDELINES
Several practice guidelines for PEG tube placement
have been published and are summarized in Table 3.
The most evidence-based and clinically useful is that
of Niv and Abuksis, which recommends the consider-
ation of PEG placement in only four conditions: head
and neck cancer, acute stroke with dysphagia, neuro-
muscular dystrophy syndromes, and gastric decom-
pression. They further recommend not using NG feed-
ing until 30 days following hospital discharge to
decrease 30-day mortality.

BARRIERS TO APPROPRIATE USE
Numerous barriers to the appropriate use of PEG tubes
exist. Many physicians, including many gastroenterolo-
gists, are unfamiliar with the evidence-based indica-
tions for PEG tubes and continue to recommend them
for aspiration, advanced dementia, and late-stage can-
cer (48). Published practice guidelines are conflicting

and often unsupported by the literature. Physicians in
training often are taught not to question PEG placement
decisions and to insert them even for inappropriate indi-
cations. The financial incentives of multiple providers
(physicians, hospitals, nursing facilities) encourage the
overuse of this procedure and often conflict with the
patient’s best interest. For example, feeding severely
demented nursing home residents via PEG cost nursing
facilities significantly less per day than feeding them by
hand (49). PEG placements often are a major source of
provider income, although recent data suggests that
inpatient insertions are more poorly reimbursed (50).
Families are often reluctant to withhold or withdraw
artificial nutrition from loved ones, and physicians
often find it easier to recommend a nonbeneficial pro-
cedure than to confront difficult end-of-life issues.
Ethics and palliative care consultations are seldom used
in these cases and often only after the PEG tube has
failed to provide clinical improvement (51). PEG tube
placement often is “required” for nursing home admis-
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Table 3 
Practice Guidelines for PEG Tube Placement

Offer but Discuss Discuss 
Reference Do not offer advise against Offer and recommend PEG vs. no PEG PEG vs. NG

AGA 1995 Anorexia-cachexia Feeding need <30 days Feeding need >30 days Complicated dysphagia 
syndrome (dementia, stroke)

Rabeneck 1997 Permanent vegetative Uncomplicated dysphagia with 
state no other quality of life deficits

Angus/Burakoff Prognosis <2 months, Persistent vegetative state Bowel obstruction with prognosis Complicated dysphagia Dysphagia 
2003 Cancer cachexia, End-stage dementia >2 months and unable to place End-stage COPD without

Advanced progressive without acute neurologic stent Advanced dementia gross aspiration
unresponsive cancer deficit Cancer treatment expected 

>4 weeks with moderate-severe 
malnutrition and intact GI tract
Dysphagia with persistent 
obtundation, brain stem 
stroke, bilateral stroke, or 
gross aspiration

Niv/Abuksis Aspiration Cancer with Head and neck cancer
2002 short life expectancy Acute stroke with persistent dysphagia

Dementia 30 days after hospital discharge
PVS Anorexia-cachexia Neuromuscular dystrophy syndromes
syndromes Gastric decompression

AGA guideline: Enteral nutrition. Gastroenterology 1995;108:1280; Rabeneck L, McCullough LB, Wray NP: Ethically justified, clinically comprehensive guidelines for percuta-
neous endoscopic gastrostomy tube placement. Lancet 1997;349:496-8; Angus F, Burakoff R: The percutaneous endoscopic gastrostomy tube: medical and ethical issues in
placement. Am J Gastro 2003;98:272-7; Niv Y, Abuksis G: Indications for percutaneous endoscopic gastrostomy insertion: ethical aspects. Dig Dis 2002;20:253-6.
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sion, despite the obvious clinical, ethical, and legal
problems associated with mandating invasive non-ben-
eficial surgery for facility enrollment (42).

INTERVENTIONS TO REDUCE 
INAPPROPRIATE USE
Two published interventions have been shown to
reduce inappropriate PEG tube placement. Sanders and
colleagues were able to reduce PEG placements by
39% through the use of explicit hospital-specific guide-
lines (52). Monteleoni and Clark reduced placements in
patients with dementia by 80% with staff education and
mandatory palliative care consultations (53). Multidis-
ciplinary “PEG teams,” while popular, have not been
shown to decrease inappropriate use, though they rarely
include geriatric or palliative care input.

RECOMMENDATIONS FOR PRACTICE
Based on current literature, PEG tube placement
should be considered only in early head and neck can-
cer, amyotrophic lateral sclerosis, malignant bowel
obstruction with intractable vomiting, and acute stroke
with dysphagia persisting one month after hospital dis-
charge. Physicians who order or place PEG tubes
should do so only for these evidence-based indications
and should avoid using the procedure to evade difficult
discussions regarding prognosis or goals of care.
Physicians are not obligated to provide non-beneficial
care requested by patients, families, or colleagues. To
reduce PEG tube overuse, institutions should include
evidence-based placement guidelines or palliative care
consultants in the decision-making process.

CONCLUSION
Introduced 25 years ago, PEG tubes illustrate dramati-
cally how significant technical medical advances can
become harmful with overuse. In only four conditions
has patient benefit from PEG tube insertion been
demonstrated, and even in these its overall advantage
over NG use or medical therapy is unclear. Withhold-
ing or withdrawing artificial nutrition is difficult emo-
tionally despite the lack of evidence that tube feeding
is beneficial in dying patients. Physicians poorly

inform patients and families regarding PEG tube ben-
efits, burdens, and alternatives and often perform non-
beneficial PEG tube placements to avoid difficult dis-
cussions with patients, families, or colleagues. Ethical
physicians should decline to order or place PEG tubes
for conditions not shown to benefit from them. Multi-
ple barriers exist to limiting PEG tube overuse, but
some targeted quality improvement interventions have
shown success. 

As more outcomes research on PEG tubes is pub-
lished, their evidence-based indications may change.
Physicians should remember, however, that medical
care remains about the patient, not the procedure.
Twenty years after originating the technique, Gauderer
observed:

Because of its simplicity and low complication
rate, this minimally invasive procedure also lends itself
to overutilization. Therefore, as percutaneous endo-
scopic gastrostomy enters its third decade, much of our
effort in the future needs to be directed toward the eth-
ical aspects associated with long-term enteral feeding.
In addition to developing new procedures and devices,
or to perfecting existing ones, we as physicians must
continuously strive to demonstrate that our interven-
tions truly benefit the patient (54). n
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