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Blind Bedside Placement
of Feeding Tubes:
Treatment or Threat?

Joe Krenitsky

Enteral nutrition is the preferred route for the provision of nutrition support in
patients with a functional gastrointestinal tract. Soft, small bore feeding tubes are eas-
ily placed at the bedside, and have become the preferred method for providing tempo-
rary enteral nutrition access for acutely ill patients. It is estimated that more than 1.2
million small bore feeding tubes are used each year in the United States alone. Evidence
accumulated over more than 25 years documents that between 1-2 percent of small
bore feeding tubes that are placed blindly at the bedside enter the airway undetected,
and a proportion of these misplacements result in pulmonary injury that is not pre-
ventable even by a single confirmatory radiograph. Although the overall percentage of
injury and death from blind feeding tube placement is relatively low, the large number
of feeding tube placements results in unacceptable numbers of unnecessary harm to
patients. Fortunately, morbidity and mortality from enteral access is largely pre-
ventable because placement techniques and technology to guide insertion of feeding
tubes at bedside are now available. However, an under appreciation of the frequency of
injuries and death from blind feeding tube placement, and lack of education regarding
placement techniques and technology contribute to the failure to adopt safety measures
for bedside placement of enteral access at many institutions. Assessment of feeding tube
position after it has been placed to approximately 30 cm allows repositioning of mis-
placed tubes and can prevent pulmonary injury. All available evidence suggests that
blind placement of small bore feeding tubes is an unnecessary risk and should be abol-
ished to enhance patient safety.

Joe Krenitsky, MS, RD, Nutrition Support Specialist, Digestive Health Center of Excellence,
University of Virginia Health System, Charlottesville, VA.
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INTRODUCTION

he provision of enteral nutrients through a naso-
T gastric or orogastric route has been described
since at least the the 16th century, and a case
report of successful orogastric feeding was docu-
mented by Hunter in 1790 (1). Nevertheless, nasogas-
tric feeding was used to a limited extent until the
development of small bore tubes in the mid 1970’s
designed specifically for feeding. Dobbie and
Hoffmeister’s success with continuous enteral nutri-
tion (EN) via a small bore, weighted dobhoff tube in
1976 heralded a new era of enteral feeding (2). In 1980
Brooks and Dixon introduced the use of an inner
guidewire to facilitate insertion of the small bore soft
feeding tubes (3). The introduction of several com-
mercial silastic “dobhoff-type” feeding tubes and a
proliferation of commercial enteral feeding formulas,
pumps and other equipment quickly followed. The
popularity of EN was further enhanced by reports
regarding the metabolic, economic and safety advan-
tages of EN compared to parenteral nutrition (PN)
(4,5). The new generation of softer small bore feeding
tubes with removable stylette appeared to decrease the
risk of nasal and gastrointestinal ischemia and necrosis
compared to the older polyvinal tubes (6). Addition-
ally, the smaller diameter, softer tubes improved
patient comfort and acceptance of EN. Recent esti-
mates suggest that more than 1.2 million SBFT’s are
placed each year in the United States alone (7).
However, soon after the use of small bore enteral
access was popularized a number of case reports were
published describing bronchopleural intubation and
injury during tube placement (8—18). In less than 10
years after the introduction of small bore feeding
tubes, the number of published case reports of bron-
chopulmonary complications prompted several
reviews (6,19-21). Bohnker et al in 1987 noted that
although reviews of gastrointestinal intubation pub-
lished prior to the development of small bore feeding
tubes (SBFT’s) had noted deviation of some tubes into
the bronchi, none of these earlier reports documented
progression of tubes into the pulmonary space or pul-
monary injury (21-23). Compared to the older
polyvinyl tubes, the smaller diameter of the “dobhoff-
type” feeding tubes allowed passage of the SBFT

through the smaller bronchioles, and the stylette pro-
vided sufficient rigidity to penetrate lung tissue and
cause pneumothorax (21,24). An editorial in 1987 doc-
umented several relatively unsuccessful efforts at one
facility to minimize bronchopulmonary misplacement
of SBFT’s that included use of larger diameter (12 Fr)
tubes, attempts at passage without stylettes, and even
limiting complicated placements to GI Fellows. The
author noted that although a radiograph to check tube
placement was mandatory before starting feeding, it
was obvious that a single radiograph would not pre-
vent nasopulmonary intubation (24). The editorial con-
cluded that although the exact incidence of
nasopulmonary intubation was not yet documented,
“we must extend our efforts to reduce the incidence of
this complication.” In the intervening years a number
of observational studies have reported the incidence of
bronchopulmonary misadventures related to SBFT
placement (25-32). There are also a number of clinical
approaches, protocols and devices intended to reduce
the incidence of bronchopulmonary injury related to
SBFT’s. The goal of this article is to review the inci-
dence of bronchopulmonary complications of SBFT
placement and discuss protocols and devices to
decrease these complications.

INCIDENCE

The observational studies that have described the inci-
dence of bronchopulmonary displacement of SBFT’s
over more than 25 years have naturally reported vary-
ing results depending on the patient population, size of
the sample, method of identifying tube displacements,
and experience of those placing the tube. See Table 1
for a summary of the details of the studies that report
on the incidence of SBFT displacement and injury.

A review in 1985 documented 5 known cases of
bronchopulmonary placement of SBFT’s in an inten-
sive care unit (ICU) patients of a university hospital
over 28 months (25). All of the patients had a cuffed
endotracheal tube or tracheostomy airway intubation.
Of the misplaced SBFT’s, two were inserted by critical
care nurses two, resident physicians inserted two, and
a nutrition support nurse inserted one. Four of the
patients with misplaced feeding tubes developed a
pneumothorax, and the other patient had a thoracos-
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Table 1.
Incidence of Bronchopulmonary Displacement and Injury

# blind tube ~ Misplacements ~ Complications
Stuady Population placements ~ Number (%) number (%) Tube type  Placed by
Valentine ICU 1652 NR* 5 (0.25%) 8 Fr 3 - RN,
(1985) 2-MD
Ghahremani Mixed 340 7 (2.3%) 1(0.3%) 8 Fr Resident
(1986) MD
McWey Mixed 1100 13 (1.2%) 7 (0.64%) NR* Resident
(1988) MD
Harris ICU 71 NR* 3 (4.0%) 8 Fr NR*
(1989)
Rassias ICU 740 14 (2%) 5(0.7%) ENtube3 MD and
(1998) (Size NR)  RN’s
Marderstein 1847 26 (1.4%) 7 (0.38%) NR* MD and
(2004) RN’s
Sorokin Mixed 3789 50 (1.3%) 14 (0.37%) NR* NR*
(2006)
de Aguilar-Nascimento
(2007) Mixed 1633 27 (1.7%) 9(1.2) NR* NR*

*Not reported

Used with permission University of Virginia Health System, Nutrition Support Traineeship Syllabus; Charlottesville, VA; Updated July 2010.

tomy tube in position at the time of the misplacement.
In one instance feedings were commenced with the
SBFT in the pulmonary space after an X-ray was
incorrectly interpreted as gastric placement. No deaths
were attributed directly to the misplaced feeding tubes.
The authors reported that a total of 1652 SBFT’s were
inserted in ICU patients during the 28 month period,
which is a 0.3% incidence of SBFT misplacement and
a 0.2% incidence of injury. This report details the out-
come of a sample of 5 known SBFT misplacements,
but the methods section of this study does not mention
if the review was conducted prospectively or retro-
spectively (25). Additionally, the report does not pro-
vide information on who was responsible for review of
the 1652 radiographs and reporting/recording mis-
placements, thus it is conceivable that not all mis-
placements in the time span were captured, especially
those that did not result in morbidity.

A 1986 study reported on the results of all radi-
ographs from 340 mixed ICU and floor hospitalized
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patients that received a nasogastric tube (26). Resident
physicians placed the SBFT’s in all cases. The investi-
gators identified 7 SBFT’s misplaced into the airway
that were removed without injury and 1 SBFT, which
resulted in pneumothorax (2.3% bronchopulmonary
misplacement, 0.3% morbidity).

McWey et al. in 1988 published the results of a ret-
rospective review of radiographs for feeding tube
placement at a university hospital (27). The facility
used 1100 feeding tubes over 18 months, and all tubes
were placed by resident physicians, or in 2 cases, by
medical students supervised by a resident. The investi-
gators discovered 13 tubes with bronchopulmonary
position on radiograph (1.2% of tubes). Complications
from displaced SBFT’s were reported in 7 patients
(0.64% of tubes), and included pneumothorax,
hydrothorax, empyema, and pneumonia.

Harris and Huseby published the results of a
prospective study of 71 feeding tube placements in 26

(continued on page 36)
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(continued from page 34)

ICU patients in 1989 (28). The authors reported 3
patients that developed pulmonary complications as a
result of bronchopulmonary placed tubes (4% compli-
cation rate). However, the study did not specify if there
were tubes that deviated into the airway and removed
without injury.

A prospective, descriptive study published in 1998
reported the incidence of bronchopulmonary displace-
ment and injury related to SBFT placement over a 2-
year period in an 18-bed multidisciplinary ICU of a
university hospital (29). The authors reported that 740
SBFT’s were placed during the study period. Abdomi-
nal x-rays identified 14 cases where feeding tubes
were inserted into the bronchopulmonary system that
went undetected by clinical findings. Five of the 14
patients with a misplaced SBFT suffered a major com-
plication from the feeding tube (pneumothorax or
hemopneumothorax). Two patients died of complica-
tions directly related to the malposition of the feeding
tube. In all SBFT’s placed over two years, 2% had
bronchopulmonary displacement, 0.7% resulted in a
major complication and 0.3% of all placements
directly contributed to patient death. One notable
aspect of this study was that there were 2 instances of
misinterpretation of the position of the feeding tube on
the abdominal film. In one case the mistake was dis-
covered before the patient received feeding, but in the
other case the patient received feeding into the pleural
space and subsequently expired.

Marderstein et al documented in 2004 the inci-
dence of bronchopulmonary displacement and injury
related to SBFT’s at a university hospital before and
after a enhanced-safety procedural change for SBFT
placement. (30). A retrospective text word search of
electronic medical records was followed by a manual
search of medical records and all radiographs for
detected reports. The investigators identified 1847
SBFT placements prior to the policy change, with 26
bronchopulmonary tube displacement (1.4%) and 7
pneumothorax (0.38% of tubes).

Sorokin et al in 2006 reported the incidence of
feeding tube misplacement and injury at a tertiary aca-
demic hospital before and after adopting a protocol to
reduce SBFT misplacements.(31) The investigators
identified 3789 SBFT’s placed over 4 years in 2079
patients by searching incident reports, a key word
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search of the radiograph database and including known
cases not identified in the searches. There were 50 con-
firmed cases of bronchopulmonary misplacement
(1.3% of all tubes, 2.4% of patients), 14 complications
(0.37% tubes, 0.67% of patients) and 2 deaths (0.1% of
patients) related to the tube misplacement. The inves-
tigators noted that only 2 of the tube complications and
none of the misplacements were recorded by incident
reports. Notably, the researchers reported that there
were no tube misplacements in the last 18 months of
data collection, after the hospital placed a moratorium
on blind placements of feeding tubes by the resident
staff for intubated or sedated patients.

A retrospective study of all SBFT’s placed over a
1 year period at a 450-bed tertiary referral hospital was
published in 2007 (32). The investigators identified
1822 SBFT’s placed in 729 adult patients, with 65.7%
of patients in the ICU and 34.3% on general hospital
floors at the time of tube placement. The majority of
SBFT’s were placed blindly by nurses, with only 189
(10.3%) tubes requiring fluoroscopic placement. The
authors reported that 27 tubes had bronchopulmonary
misplacement, which is 1.5% of all tubes placed, but
1.7% of all the tubes were placed without fluoroscopy.
Some patients had multiple tube placements and mis-
placements, resulting in 3.2% of patients with mis-
placed feeding tubes. There were 9 episodes of
pneumothorax (1.2% of patients) and 4 fatalities
(0.5%) attributed to complications related to feeding
tube misplacement.

Several authors of these observational studies
commented that the incidence of misplacements and
injuries were very likely underestimated due to the
possibility of missed events. In at least one of the stud-
ies the authors mentioned cases they personally knew
about that were not identified by the search methods of
the study.

RISK FACTORS FOR BRONCHOPLEURAL
DISPLACEMENT

A number of patient characteristics appear to increase
the risk of bronchopulmonary displacement during
blind placement of SBFT’s. See Table 2 for risk factors
for bronchopulmonary displacement of feeding tubes.
A consistent trend is noted from the earliest case
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reviews through the most current studies that identifies
patients with altered mental status or sedation, critical
illness, endotracheal tube or tracheostomy, absent
cough reflex, or with difficult or repeat SBFT place-
ment (8,20,21,33,34).

The presence of a cuffed tracheal tube does not
offer protection against airway placement of SBFT’s,
and actually appears to increase risk of bronchopul-
monary displacement of SBFT’s. Virtually all case
reviews and observational studies have identified
patients with endotracheal tubes or tracheostomies to
be at increased risk for airway displacement of feeding
tubes. Although there are populations that appear to be
at increased risk for bronchopulmonary misplacement
of feeding tubes, observational studies have identified
patients without major risk factors for SBFT misplace-
ment that nevertheless had pulmonary placement
and/or injury from SBFT’s (31,33). Considering the
patient population that requires specialized nutrition
support, it would appear that the vast majority of can-
didates for SBFT placement would be at risk.

The experience of the clinician placing the feeding
tube would also seem to be an obvious factor influenc-
ing the risk of displacement. However, data from con-
trolled conditions in a study of experienced clinicians
on tube placement teams identified that between 0.9 to
2.3% of tubes were clinically undetected intra-
bronchial placements (35,36).

PREVENTION OF BRONCHOPULMONARY INJURY

A number of placement techniques and protocols have
been proposed or tested since the problem of bron-
chopulmonary injury from SBFT’s was identified. Lip-
man et al. demonstrated that increasing the diameter of
the SBFT to 12 French did not prevent passage of the
tube through smaller bronchioles and lung tissue (24).
Other techniques such as withdrawal of the stylette
after the initial portion of the placement, or limiting
difficult placements to more senior staff was also of
limited success (24). Awareness of the potential for
iatrogenic injury related to tube placement and educa-
tion on proper tube placement techniques with clinical
evaluation techniques have undoubtedly contributed to
minimizing injury from SBFT placement (37). How-
ever, a recent study confirm that even with experi-

Table 2.
Risk Factors for Bronchopulmonary Displacement
of Feeding Tubes

e Altered mental status

* Receiving sedative or pain medications

* Tracheostomy or endotracheal tube

e (Critical illness

 Absent cough reflex

e Difficult tube placement

* Non-cooperative patients

* Patients requiring multiple tube placements

e Anatomic abnormalities

Used with permission University of Virginia Health System,
Nutrition Support Traineeship Syllabus; Charlottesville, VA;
Updated July 2010.

enced practitioners and good technique that clinically
undetected pulmonary misplacement of feeding tubes
still occurs (35).

Insertion of SBFT guided by fluoroscopy, direct
laryngoscopy or endoscopy is effective for preventing
passage of feeding tubes into the airway (38). How-
ever, methods for direct visualization of feeding tube
placement such as fluoroscopy require trained special-
ists and equipment, and are generally not feasible for
all SBFT placements due to the expense and limited
availability.

One technique that appears to be effective to
decrease or eliminate bronchopulmonary injury is to
evaluate the feeding tube after it has been placed to a
limited length (25-35 cm) where the tube is committed
to either the esophagus or bronchi, but before it has
reached the point where pulmonary injury can occur
(30,33,39). Raff et al recommended listening to the
end of the tube for air passage or placing the end of the
tube in water and inspecting for bubbles after place-
ment to 25 cm (39). However, there is not always suf-
ficient air passage through tubes with a narrow lumen
to allow clinical detection. Roubenoff and Ravich in
1989 proposed a two-step protocol that requires a first
radiograph after the SBFT had been placed to 30 cm,
and only after airway position was ruled out was the
tube advanced further. A second radiograph is obtained
after the tube is fully advanced to confirm proper posi-
tion of the feeding tube in the GI tract (33). This
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Figure 1. CO2nfirm Now™ CO, detector.
(www.co2nfirmnow.com)

2-radiograph technique was effective in eliminating
pulmonary complications from SBFT placement in a
cohort of 607 feeding tube placements (33). Marder-
stein documented that a 2-radiograph placement proto-
col for SBFT placement was effective in eliminating
pulmonary injury when the protocol was followed.
Evaluation of 3311 feeding tube placements docu-
mented that the 2-step protocol reduced, but did not
eliminate pulmonary injury due to noncompliance
with the protocol in some instances. The establishment
of an enteral access team and full compliance with the
2-radiograph protocol in all SBFT placements elimi-
nated pulmonary injury related to SBFT placement
(30). The 2-radiograph technique allows a much lower
total radiation dose than most fluoroscopic placements
(33). However, compared to blind SBFT placement,
the 2-step protocol is more time consuming because
the first radiograph must be read before the feeding
tube can be advanced beyond 30 cm.

Capnographs and colorimetric carbon dioxide
(CO,) detectors have been successfully used to assess
the position of SBFT’s placed to 30cm (35,40-46).
Capnographs and colorimetric detectors are very sen-
sitive and specific indicators for the presence of CO,,
and will identify a tube placed into the airway, and
allow repositioning before pulmonary injury can occur
(43). Carbon dioxide detection will not verify proper
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position in the GI tract, and thus a single radiograph is
still required to verify final tube position. However,
use of a capnograph or colorimetric CO, detector is
not as time consuming and is less expensive than a 2-
radiograph protocol (35). Capnographs require a
trained caregiver to interpret the waveform, and gener-
ally a limited number of these expensive devices are
available in a given facility. Colorimetric CO, detec-
tors are relative inexpensive, readable by a simple
color change and have demonstrated equivalent accu-
racy as capnography (43). Several studies have
reported a 100% sensitivity and specificity with use of
colorimetric CO, detection, but one study reported a
0.5% false negative result compared to the 2 radi-
ograph technique (35,41,42). A “false negative” test
for CO, is possible in the event of a kink in the tube or
if lubricant or body fluids occlude the tube and prevent
free passage of CO,. One commercial colorimetric
CO, detector (CO2nfirm Now™ Covidien) includes a
small plastic bellows with each device so that CO,
passage will be assured even through a narrow lumen
feeding tube.

Audits of reports of device inaccuracy at our facil-
ity have determined that user error (such as failure to
use the bellows or not closing a side cap of a 2 port
tube) was the source of all reports initially ascribed to
device inaccuracy (43). In the initial reports of using
capnography to evaluate the position of SBFT the
investigators were required to remove the metal
stylette from the tube in order to check for the presence
of CO,, and then replace the stylette for further tube
advancement (40,47). Removal and replacement of a
stylette while the tube is in a patient is discouraged by
all manufacturers of SBFT, and the need for stylette
removal for CO, detection may be one reason for a
lack of initial popularity for this method. However,
most SBFT’s currently allow a colorimetric CO,
detector to be placed over the end of the tube with the
stylette in place, and use of colorimetric CO, detection
to be rapid and safe.

Another method that has the potential to dramati-
cally decrease or eliminate bronchopulmonary injury
with SBFT placement is electromagnetic visualization
of feeding tubes during placement (7,48-50). Electo-
magnetic visualization of feeding tubes utilizes an elec-

(continued on page 40)
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Figure 2. Cortrak Enteral Access System.
(www.corpakmedsystems.com/product_main/cortrak.html)

tromagnetic transmitter in the tip of the feeding tube
stylette. An external receiver unit is placed over the
zyphoid process and a monitor shows a real time dis-
play of the tube position in both anterior and cross-sec-
tional view (see Figure 2). A retrospective study of
electromagnetic guided placement of 1154 feeding
tubes by a tube placement team demonstrated elimina-
tion of airway placed feeding tubes, and a significant
cost savings related to a reduction in need for abdomi-
nal radiographs and fluoroscopic tube placement com-
pared to blind feeding tube placement (7). Several other
groups have demonstrated the effectiveness of electro-
magnetic guided feeding tube placement in both adults
and children (48-50). Electromagnetic guided feeding
tube placement may eventually allow the confirmatory
radiograph to be abandoned because the dual view
(anterior and cross-section) has the potential to provide
more information in a quicker and more cost-effective
way than a single abdominal radiograph. An additional
advantage of electromagnetic visualization is the abil-
ity to facilitate transpyloric passage of feeding tubes
when small bowel feeding is clinically indicated.

The disadvantage of electromagnetic visualization
of feeding tubes is the increased cost of specialized
feeding tubes with a transmitter in the stylette, and a
limited number of the devices to monitor and display
tube position (often only one device/hospital) and the
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need for trained operators to be available when feeding
tubes need to be placed. If the proper equipment and/or
trained staff is not readily available a delay in tube
placement or a temptation to place the tube blindly
may result. Studies have documented both a delay in
tube placement and disregard for safety protocols for
SBFT placement with resultant patient injury when
safety protocols were not readily available or deemed
time consuming (7,30).

DISCUSSION

Examining the data regarding blind placement of feed-
ing tubes reveals a remarkable consistency from the
first case reports through the most recent investiga-
tions. Small bowel feeding tubes are misplaced into
the airway between 1.2 to 2% of tube placements, and
0.3 to 0.7% of all SBFT placements cause pulmonary
injury to patients. The most recent studies have pro-
vided mortality information related to SBFT misplace-
ments, and this data suggests that 0.1 to 0.3% of all
patients that have blindly placed SBFT’s die as a result
of bronchopulmonary injury from misplaced tubes
(31,32). Although the percentage of morbidity and
mortality related to SBFT’s appears low, the large
numbers of feeding tubes used each year translates to
a substantial number of injuries and deaths each year.
It is estimated that approximately 1.2 million feeding
tubes are placed each year in the United States alone
(7). If these tubes were placed blindly this would trans-
late to 3,600 to 8,400 pulmonary injuries, and between
1,200 to 3,600 deaths in the United States each year.
Considering that there are approximately 6,000 hospi-
tals in the United States, but more than 27,000 hospi-
tals worldwide, the actual scope of this problem is
much more substantial. The tragedy of these injuries
and deaths is that they are largely preventable, since
technology and placement techniques are readily
available that dramatically reduce or eliminate bron-
chopulmonary feeding tube misplacements.

As patient safety has become the primary focus of
most hospitals, it is alarming that any hospital would
permit blind placement of SBFT’s. However, it
appears that the majority of hospitals have not yet
adopted an enhanced-safety protocol for SBFT place-
ment. While there is as yet limited published data, our
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preliminary results of a survey suggest that more than
66% of facilities routinely use blind placement for
SBFT’s (unpublished data).

The reason why blind placement of feeding tubes
remains routine is likely multifactorial. The first reason
is an under appreciation for how many patients are
injured from blind feeding tube placement, in part due
to lack of familiarity with studies documenting the prob-
lems from blind placement. Additionally, the relative
infrequency of bronchopulmonary misplacement, and
the fact that many misplaced tubes are removed from
the airway without pulmonary injury means that many
healthcare clinicians remain unaware of most misplace-
ments. Our experience while introducing a safety-
enhanced protocol at our facility was that there appeared
to be a “culture of denial” initially for the need for such
a protocol among experienced practitioners. Sorokin
documented that only 2 of the tube complications and
none of the misplacements were recorded by incident
reports, thus most clinicians would be unaware of feed-
ing tube sequella even when injury occurs (this was true
for our facility as well). Sorokin also documents that it
often takes a sentinel event for the problem of morbid-
ity and mortality from feeding tube placement to come
to the attention of physicians or administrators for pol-
icy changes to occur (31).

The standard of practice for placement of SBFT’s
that developed by the early 1980’s was blind placement
at the bedside, with radiographic confirmation of tube
position prior to use. Current guidelines still endorse
blind SBFT placement, but as new data has emerged
recent guidelines encourage CO, monitoring as a safety-
enhanced protocol (51). Roubenoff demonstrated the
effectiveness of the 2-radiograph technique more than
20 years ago, and new devices such as electromagnetic
monitoring and colorimetric CO, detectors make estab-
lishing a safety-enhanced feeding tube protocol easier
and more economical (33). Now that current data
demonstrates that safety-enhanced protocols can dra-
matically reduce or eliminate pulmonary injury from
SBFT placement, it is conceivable that failure to adopt
methods to minimize risk during enteral intubation may
expose institutions and individuals to litigation (7).

Implementing a safety-enhanced protocol or intro-
ducing safety technology into the hospital is not suffi-
cient to eliminate pulmonary injury from feeding

tubes. Several investigators have documented that
there was a certain “regression towards the mean” in
regards to feeding tube safety protocols, with certain
users deciding that either the patient characteristics or
the clinician skills justified blind tube placement, with
resultant misplacements and injury. In practice we
have noted that single or even multiple in-services of
our safety-enhanced protocol was insufficient for uni-
versal compliance, and have witnessed staff placing
feeding tubes blindly.

CONCLUSION

The best available data is that pulmonary morbidity and
mortality is an inevitable consequence from blind
placement of feeding tubes. The frequent use of
SBFT’s translates to large numbers of patients injured
from feeding tubes each year. Current data supports the
use of safety-enhanced protocols or devices to dramat-
ically reduce or eliminate morbidity and mortality from
feeding tube placement. There is a need to encourage
more universal implementation of safety protocols to
decrease morbidity and mortality associated with feed-
ing tube placement. Efforts to decrease medical mis-
takes and increase the safety of patients admitted to
medical facilities should include a moratorium on blind
placement of small bore feeding tubes. l

References

1. Randall HT. Sixth annual Jonathan E. Rhoads lecture. Enteral
nutrition: tube feeding in acute and chronic illness. JPEN J Par-
enter Enteral Nutr. 1984:;8(2):113-136.

2. Dobbie RP, Hoffmeister JA. Continuous pump-tube enteric
hyperalimentation. Surg Gynecol Obstet. 1976;143(2):273-276.

3. Brooks WH, Dixon GD. A simple aid in advancing Dobbhoff
tubes. J Clin Gastroenterol. 1980;2(3):315.

4. Heymsfield SB, Bethel RA, Ansley JD et al. Enteral hyperali-
mentation: an alternative to central venous hyperalimentation.
Ann Intern Med. 1979;90(1):63-71.

5. McArdle AH, Palmason C, Morency I et al. A rationale for
enteral feeding as the preferable route for hyperalimentation.
Surgery. 1981;90(4):616-623.

6. Miller KS, Tomlinson JR, Sahn SA. Pleuropulmonary complica-
tions of enteral tube feedings. Two reports, review of the litera-
ture, and recommendations. Chest. 1985;88(2):230-233.

7. Koopmann MC, Kudsk KA, Szotkowski MJ, et al. A Team-
Based Protocol and Electromagnetic Technology Eliminate Feed-
ing Tube Placement Complications. Ann Surg., 2011;253(2);
297-302.

8. James RH. An unusual complication of passing a narrow bore
nasogastric tube. Anaesthesia., 1978;33(8):716-718.

9. Hollimon PW, McFee AS. Pneumothorax attributable to naso-
gastric tube. Arch Surg., 1981;116(7):970.

PRACTICAL GASTROENTEROLOGY ¢« MARCH 2011 41



Blind Bedside Placement of Feeding Tubes

NUTRITION ISSUES IN GASTROENTEROLOGY, SERIES #93

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.

22.
23.

24.
25.
26.

217.

28.
29.

30.

31.
32.

33.

42

Harvey PB, Bull PT, Harris DL. Accidental intrapulmonary Clin-
ifeed. Anaesthesia. 1981;36(5):518-522.

Culpepper JA, Veremakis C, Guntupalli KK, et al. Malpositioned
nasogastric tube causing pneumothorax and bronchopleural fis-
tula. Chest. 1982;81(3):389.

Hand RW, Kempster M, Levy JH, et al. Inadvertent trans-
bronchial insertion of narrow-bore feeding tubes into the pleural
space. JAMA. 1984;251(18):2396-2397.

Druml W, Kleinberger G, Base W, et al. Lung perforation by
nasogastric feeding tubes. Clin Nutr. 1984;2(3-4):197-199.
Grossman TW, Duncavage JA, Dennison B, et al. Complications
associated with a narrow bore nasogastric tube. Ann Otol Rhinol
Laryngol. 1984;93(5):460-463.

Olbrantz KR, Gelfand D, Choplin R, et al. Pneumothorax com-
plicating enteral feeding tube placement. JPEN. 1985;9:210-211.
Sheffner SE, Gross BH, Birnberg FA, et al. Iatrogenic bron-
chopleural fistula caused by feeding tube insertion. J Can Assoc
Radiol. 1985;36(1):52-55.

Konarzewski WH, Richards GD, Thomson SJ. Pneumothorax
following insertion of a nasogastric tube. Anaesthesia. 1986;
41(6):678.

Woodall BH, Winfield DF, Bisset GS 3rd. Inadvertent tracheo-
bronchial placement of feeding tubes. Radiology. 1987;
165(3):727-729.

Hendry PJ, Akyurekli Y, Mclntyre R, et al. Bronchopleural com-
plications of nasogastric feeding tubes. Crit Care Med. 1986;
14(10):892-894.

Lipman TO, Kessler T, Arabian A. Nasopulmonary intubation
with feeding tubes: case reports and review of the literature.
JPEN J Parenter Enteral Nutr. 1985;9(5):618-620.

Bohnker BK, Artman LE, Hoskins WJ. Narrow bore nasogastric
feeding tube complications: A Literature Review. Nutr Clin Pract
1987;2(5):203-209.

Hanselman RC, Meyer RH. Complications of gastrointestinal
intubation. Int Abstr Surg. 1962;114:207-222.

Hafner CD, Wylie JH, Brush BE. Complications of gastrointesti-
nal intubation. Arch Surg. 1961;83:163-176.

Lipman TO. Nasopulmonary Intubation With Feeding Tubes:
Therapeutic Misadventure or Accepted Complication? Nutr Clin
Pract 1987;2(2):45-48.

Valentine RJ, Turner WW Jr. Pleural complications of nasoen-
teric feeding tubes. JPEN J Parenter Enteral Nutr. 1985;9(5):
605-607.

Ghahremani GG, Gould RJ. Nasoenteric feeding tubes. Radi-
ographic detection of complications. Dig Dis Sci. 1986;31(6):
574-85.

McWey RE, Curry NS, Schabel SI, et al. Complications of
nasoenteric feeding tubes. Am J Surg. 1988;155(2):253-257.
Harris MR, Huseby JS. Pulmonary complications from nasoen-
teral feeding tube insertion in an intensive care unit: incidence
and prevention. Crit Care Med. 1989;17(9):917-919.

Rassias AJ, Ball PA, Corwin HL. A prospective study of tra-
cheopulmonary complications associated with the placement of
narrow-bore enteral feeding tubes. Crit Care, 1998;2(1):25-28.
Marderstein EL, Simmons RL, Ochoa JB. Patient safety: effect of
institutional protocols on adverse events related to feeding
tube placement in the critically ill. / Am Coll Surg., 2004;
199(1):39-47.

Sorokin R, Gottlieb JE. Enhancing patient safety during feeding-
tube insertion: a review of more than 2,000 insertions. JPEN J
Parenter Enteral Nutr. 2006;30:440-445.

de Aguilar-Nascimento JE, Kudsk KA. Clinical costs of feeding
tube placement. JPEN J Parenter Enteral Nutr. 2007;31(4):269-
273.

Roubenoff R, Ravich WJ. Pneumothorax due to nasogastric feed-
ing tubes. Report of four cases, review of the literature, and rec-

PRACTICAL GASTROENTEROLOGY ¢ MARCH 2011

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

ommendations for prevention. Arch Intern Med. 1989;149(1):
184-188.

Halloran O, Grecu B, Sinha A. Methods and Complications of
Nasoenteral Intubation. JPEN J Parenter Enteral Nutr 2011;
35(1):61-66.

Munera-Seeley V, Ochoa JB, Brown N, et al. Use of a colorimet-
ric carbon dioxide sensor for nasoenteric feeding tube placement
in critical care patients compared with clinical methods and radi-
ography. Nutr Clin Pract. 2008;23(3):318-321.

Gatt M, Macfie J. Bedside postpyloric feeding tube placement: A
pilot study to validate this novel technique. Crit Care Med.
2009;37(2):533-537.

Merrel P, Fisher C. Fine-tuning your feeding-tube insertion skills.
American Nurse Today 2007;2(8):33-35.

Montejo JC, Grau T, Acosta J, et al. Multicenter, prospective,
randomized, single-blind study comparing the efficacy and gas-
trointestinal complications of early jejunal feeding with early gas-
tric feeding in critically ill patients; Nutritional and Metabolic
Working Group of the Spanish Society of Intensive Care Medi-
cine and Coronary Units. Crit Care Med. 2002;30(4):796-800.
Raff MH, Cho S, Dale RD. A Technique for Positioning Nasoen-
teral Feeding Tubes. JPEN J Parenter Enteral Nutr. 1987;11(2):
210-213.

Thomas BW, Falcone RE. Confirmation of nasogastric tube
placement by colorimetric indicator detection of carbon dioxide:
a preliminary report. J Am Coll Nutr. 1998;17(2):195-7.

Burns SM, Carpenter R, Truwit JD. Report on the development
of a procedure to prevent placement of feeding tubes into the
lungs using end-tidal CO2 measurements. Crit Care Med.
2001;29(5):936-939.

Araujo-Preza CE, Melhado ME, Gutierrez FJ, et al. Use of cap-
nometry to verify feeding tube placement. Crit Care Med. 2002;
30(10):2255-2259.

Burns SM, Carpenter R, Blevins C et al. Detection of inadvertent
airway intubation during gastric tube insertion: Capnography
versus a colorimetric carbon dioxide detector. Am J Crit Care.
2006;15(2):188-195.

Ellett ML, Woodruff KA, Stewart DL. The use of carbon dioxide
monitoring to determine orogastric tube placement in premature
infants: a pilot study. Gastroenterol Nurs.2007;30(6):414-417.
Meyer P, Henry M, Maury E, et al. Colorimetric capnography to
ensure correct nasogastric tube position. J Crit Care. 2009;
24(2):231-235.

Galbois A, Vitry P, Ait-Oufella H, et al. Colorimetric capnogra-
phy, a new procedure to ensure correct feeding tube placement in
the intensive care unit: An evaluation of a local protocol. J Crit
Care 2010 Sep 22. [Epub ahead of print].

Asai T, Stacey M Confirmation of feeding tube position; how
about capnography? Anaesthesia. 1994;49(5):451.

Gray R, Tynan C, Reed L, et al. Bedside electromagnetic-guided
feeding tube placement: an improvement over traditional place-
ment technique? Nutr Clin Pract. 2007;22(4):436-444.

October TW, Hardart GE. Successful placement of postpyloric
enteral tubes using electromagnetic guidance in critically ill chil-
dren. Pediatr Crit Care Med. 2009;10(2):196-200.

Windle EM, Beddow D, Hall E, et al. Implementation of an elec-
tromagnetic imaging system to facilitate nasogastric and post-
pyloric feeding tube placement in patients with and without
critical illness. J Hum Nutr Diet. 2010;23(1):61-68.

Bankhead R, et al. Enteral nutrition practice recommendations.
JPEN J Parenter Enteral Nutr.2009;33(2):122-167.

Visit our website at www.practicalgastro.com




